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Technicul Bulletin No. 985 . June 1949

Normalcy Tests of Precipitation and Frequency Studies
of Runoif on Small Watersheds'

By W, 1), Povven, soil conservationist, Division of Drainage and Water Control,
Research, Soil Conservalion Service
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INTRODUCTION

The establishment of 10 conservation experiment stations in differ-
ont agricultural regions of Lthe United.Btates resulied from adoption
of the Buchanan amendment to the agricultural appropriation bill by
ihe House of Representatives, February 16, 1929.  This amendment
approprinted $160,000 fof soil-crosion investigalions, With these
funds the stations woere established during the period 1928-32 to study
the causes, rates, and effects of crosion in order Lo determine Lhe most
effective and practical methods of ¢heeking and controlling soil and

! Subitted for publieation February 25, 1819,

T The author gratefully ackonowledues the assistanee of Bernadette A. Reid
who made the many tedious caleulntions necessary to the preparation of this
bulletin,
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water lgsses from agricultural lands. With the passage by Congress
of the Soil Conservation Act (Public No. 46), in April 19385, the Soil
Conservation Service was created and the 10 experiment stations
became a part of the research program of that Service.

Investigations carried on at the conservation experiment stations
included those to determine the effect of various types ol vegetative
cover, soil treatments, and cultural and cropping systems on evosion
and sucface runoff.  Also included were investigations Lo determine
the ellectivencss of terraces of vavious types, grades, and spacing in -
conserving soil and waler. These investigalions were made on smunll
plots of varigus sizes and on natural watevsheds, in cooperation with
the Stale agricultural experiment stations.

The results of these investigations, covering (he 10-year period,
1930-40, have cifher been published or are pending pablication in
Lechnical bulletins for most of the experiment ‘stations (7, 8, 4,48, 10,
11, 12, 18, and J8).> Tn interpreting these resulls the quostion svises
as to what extent the dita were alfected by the weather experienced
during the period of record.  Foy exnmple: Was a recduction in peak
rates ol surface runoll due entirely to dilferences in land use or stould
purt of the reduction be aseribed to weather that was particularly
favorable to the lund use tested?  This bulletin was prepared Lo assist
the webnicinn o answer these questions and to present (he results of
[requency studies made on peak rafes of swrelace runofl from (he small
nalurnl watersheds 02, 6, 8, 0, (5, 16, 17, 19, 21, 22, and 29). Maps
of the soil-conservalion stations frem which the data were derived ave
to be found in the folder on the back inside cover page of this bulletin,

NORMALCY TESTS

Although it is recognized that other phases of weather may also
have affeeted the experimental resulls, the conmparisons presenled in
this bulletin are limited Lo precipitation enly.  Normal preeipitation
was delined by lrequency studies or by averages determined from long-
term Weather Burcau vecords.  Three tesis ol normaley wore made ot
cach experiment station.  These tesis were for: (1) Amounts of annual
and monthly precipitation; (2) intensities for various Gme indervals;
and (3) average number of aonval and monthly excessive storms.

Ayouxts or Prrcirrrariox

Frequeney studies were made of amounts of precipitation based on
long-term Weather Bureau records. These studies were made for
antiunl precipitation and Tor the precipitation that oceurred during
each calendur month. The maximum amounts of precipitation that
couldl be expected for various recurrence intervals were then fabulaed
and compared with carresponding values determined (rom Mrequency
stuchies el the experiment station record.  These comparisons are
shown in tables 1, 5, 0, 13, 17, 21, 23, aud 20 which give pertinent
rainfall and runofl data from cight soil-conservation experinent sta-
tions.  The data {or ench station appear in the tables under the beadl-
ing for thal station.

¥ talic numbers in parectheses refer to Litorature Cifed, p, 22,




STUDIES OF RUNOWF ON SMALL WALELRSHEDS

INTENSITIES

Frequency studies were made of rainfall intensities for £-, 15-, and
30-minuto peviods. These studies were based on long-term records
from the fivst-order Weather Bureau station closest 1o the experiment
station. When an experiment station was found lo be nearly equi-
distant from Lwo firsi-order stafions, frequeney sludies were made of
the intensity date from both surch stations. The rainfall intensitics
thai could be expecled for various recurvence intervals were then
tebuialed for cach time peciod and compared with similae values de-
termined from [requency studics based on the experiment station
records, Tables 2, 6, 10, 14, 18, 22, 26, and 30 give these fignres for
cach of the cighit siations,

Prior to 1035, firsl-order Weather Bureau slations reported the
amounté of rainfall at the end of enreh S-minule period of excessive
rainfll.  Since ehanges In rainfail intensity do not necessarily eoin-
cide with these S-minute division peinds, maximum intensitics for any
time interval computed from the Weather Bureau tabulations are
usually less than the true maximum,  Yarnell (20) found the difference
to be 8 to 10 percent of the eomputed figure for S-minute periods and
4 to 5 percent for periods of 1 hour. For [he (requency studics used
in this bullefin, 5, 15-, ang 30-minule maximum inlensities compuied
from Wenther Dureau vecords were, therefore, inercased 8 peveent to
approximate the true maximum intensities.

Excrssive StorMs

An exeossive slerm was iaken as one in which the amount of rain
that fell during any s-minute period was equal to or greater than 0.25
inch or in which (he mmount that fell during any period in excess of
5 minutes was cqual Lo or greater than 0.25 ineh plus 0.01 inch for
each minute in excess of 3. s

The average numbers of annunl and monthly excessive storms were
determined from Yavael's (20) 30-yeav totals, These averages were
then tabulated and compared with similne values obtained from the
exporiment station covords.  They ave given in tables 3, 7, 11, 15, 1y,
23, 27, and 31 for oneh of the stalions.

Yarnell's (20} tolals were based on maximum roinfall intensitices
computed from Weather Buvean records for peviods prior to 1936.
Since maximum intensities computed from such records have been
found to be less than the true maximums, it follows that the number
of excessive storms detined by these values must also be less than the
true number.  Maximam 5+, 15-, and 30-minufe indensitics for the
poeriod of record for each conservation experiment station were reduced
by dividing by 108 to ebtain values comparable with those used by
Yarnell,  The average annual number of excessive slorms was then
determined from these reduced intensities and comparsd with the
trie average,  As a result of these comparisons it was concluded that
the number of exeessive storms based on Weather Burean records
for the period prior to 1635 should be inereased by 16 perceal to
approximale the actual number. Yarnell’s 30-yoar lolals were
accordingly inereased by this amount when used in this bulletin.
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PrAK RATES OF RUNOFF

A brief description of enell watershed inchuding size, land use, and
pr miod of record is given for each of the stations in tables 4,8, 12, 16,
20, 24, 28, and 32. Frequeney studics wero made of the pealt vates
of surfree runofl lrom cacky of the nalural walersheds and from 50N
selected Lerraces al the stations, These tables also show the peak
eates Lhat could be expeated to be equaled or excecded for various
recorrence intervals al the various sintions.

FREQUENCY STUDIES

For the frequency stucics of annual and monthly amounts of precip-
itation there was, of course, only one such amount for ench enlendar
year of record. This was not (1, however, for studics of rainfull
mtensities and peak rates of runofl and in theso studics ouly the max-
imtam vahee for ench ealendar yons was considered.  Sinee thae calewdar
year was taken as the time unit, the resulis indieate Lhat over a long
period of years an averrge of 1 year in 2, 5, 10, 25, or 50 yoars cen
b expeeted during which speeified values will be equaled or execedad,

Sinee distributions of rainfall and runofl data are usually consider-
ably skewed, Crumbel’s (2, 14) method for compuling frequencies, in
whieh he implies o constant, skew, was found to be very well adapted
1o Irequeney studics of these phenomena.  The procedures developed
by Gumbel were, therefore, seleeled for the derivation of the 329
frequeney cnrves computed as part of the studics in this bulletin,
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STUDIES OF RUNOTF ON SMALL WATERSLIEDS
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The chart in fizure 1 shows the Gumbel mnethod used to estimale
(he nmounts of March precipitation that might be expeeted for any
recnrrence intorval (vears).  Figure 2 illustrates the Gumbel method
of determining the maximum 30-minute rinfall intensity (hat might
be expected over o period of years,  Peak rates of runoff that could
be expeeted lor various recurvener intervads were obtained in a similar
Wiy,

CONGLUSIONS

No attempl has been nmde i this bulletin to adjust experimentat
data for sbnormal weather, The three normaley lesls that have
been applied to the precipitation pxpericneed during the period of
cocord should, however, ceable the technician to determine whether
ot not sueh ndjustments fre neeessury.

A comparison of runotl frem smatl watersheds has shown that the
aren of the watershed has o marked effeet on (he peale rate per acre,
Lo weneral, iU may be said that the larger the watershed the smaller
with be the peak mate of runoll per acre. Thes decrease in peak rale
per aere with size of watershed = especially rapid for watersheds of
loss than 100 acres.  Divect wse of the tabulated penk rates should,
therefore, be made only in cotsection with watersheds that have
approximately the saitie area as those weluded in the tabulation.
Future supplemental studies may be muude thal will determine the
olloel of wateestiod size and thus make possible the extrapolation of
the ;wn!{ rales to larger areus,
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RAINFALL, RUNOFF, AND FREQUENCY TABULATIONS ®
CONSERVATION BEXrERIMENT SeaTiox Neanw Berany, Mo.

Tasvs L.—Comparison of monthly and ananal precipitalion Jor various recurrence
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Tanue 2 Comparison of rain Jall intensitios for selecled time periods and recHurrence
fuicreads
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Tasre 3.—Compuarison of number of monthly and annual excessive siorms at the
station, 1938—42, with Yarnell’s * 80-year average
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Missour: Varrey Loess CoNssrvaTioN EXPERIMENT StaTION,
© CrLARINDA, Jowa

TanLe 5, —Comparisons of monthly und annual precipitulion for varions recurrence
P Y b
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Tanre 6.—Comparisen of rainjall intensities for selected time periods and recurrence
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TanLe 7.—Compurison of number of monthly and annual ercessive storms al the
stution, 193441, with Yarnell’s! 30-year average
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Tanrg 8.—Welershed description b and wmaximum peak rafes of runaff per acre fou
rariansg recitrrence {nfervals
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designation

[t
record 2
2 5 s} 25 5
yuars| yenrs| yoars| yenes| yonrs

Cubile |Cubie | Cubic | Cubie| Cuble
Jeet | feet | feel | feet | feet
per | per | per | per | per
HAeres seconl{second [recond (wecand |accoid
325 | Unterruced; rottion of vorn, cory, onis | 16MH=41 | 1019 | 2.60 | 1.68 | 4,07 | sl
with seeding of elover end clover,
L8971 Untermaged; rotnthon of corn, corn, | 100440 | 196 | 412§ 5.50 | 2,08 | 8.7
oorn aml anky.
. TR N Y 17 'l‘urrl::cu(!; rotstion of corn, corn and { 1Mt | 1,13 | 287 | 4.00 | 54D | 6. 58
auly,
Y oemrrrroacas| 8- 25 | Unlerraced; rotaLlon of cariy, cors, onts | 193641 ) 643 | doot | Lo | 5 0,37

with seeillng of elaver, and elover,
P ereecaeeea 812 | Turmnowsl; rotaifon of eorn, corn, onts § OG-0 ] L35 | LEe | L3 1.84
wilh seeding of elover nul elover,

i g grore delafled deseription, see SCS-T'P 5 and supplemont (18, 165,

L)
1 Perclad for wineh frequency studles were e,
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Son. Conservarion Service JxrermMENTs IN CooPEraTioN Wirts
Kansas Acrwcurrorat Exeerivent Sration ar ITays, Kans.

TapLe 9.~—Comparison of monthly and ennual precipitution for various recurrence

intervals
Reeurrenes Interval, 1 3ear ln—
Month Ststion
2years [ 5yenrd § 10 years | 25 yonrs | 50 venrs
Tuehes Tuchea fnchez Frches Tuehen
Tanunar Fxperiment statlon .. ., X 1,37 1,80 2,25
¥ommemmemmec W enther Bhirean singion 2 A2 Rl 1,43 1,50 2,14
Febiuar Lixperient station. . o 5 L 101 1,490 150
¥ooneas ===+ || Weilher Bareau station. ] L4 03 b .45
March Experhuent station.. __ -4 210 2,03 i, 00 470
et Wenther Burene staclor B 1,70 @08 T 380
\pei! Experiment siatlon. _ .. ... Lol7 265 341 143 & 16
AP wmvoeceeen [ Wenther Bureny station. T 3,60 4.8 5.8 ]
Ma Experlment sthtlon. . woueuse. 3,58 5. 50 A 0,44 .85
AR mrmennenn o Westhter Bureau statlon...o 00 3.01 4,08 £.80 7.0 £, 0
June Experlment statlon. ..., .30 bvd 7.8 ] 1077
prmReAmmm s "1 Weather Burenu sinthon. . ... 3.25 525 0, 546 q,97 ]
July Experiment statlon. ... ... 1,43 L7 3.7! 1.05 5 85
v m mmemmvmem==e= 3 Wenther Dureon sinthoy 3. 14 515 0,47 B 0.5
\iiust Cxpecisnent statlon ... 2,08 LT 4.4 Bl &, 00
: Boremersas=— }"-’c.-uzlicrRitfruun[smliun....... '.’.§5 405 B E;'i':; .0
" " Sxpertment statlon L. - 2.2 387 479 i1 .11
SePIEIBIT. enens A ier Buroi) Statlon. T a3 heH 551 # 40
Ooloter Experiment statlon. . .. . - L4 3.02 1.8 & 41 4,40
TommemEmee N Weather Bureay statton Lo L0 PR 3. 80 4043 518
Noveinber Bxperlmont statlon, ..o R 2,17 0 bR 4.8
B ik iietd }\'L‘mi;er lmrcnu! SEOLION, L rna f}ﬁ 143 :‘B'g’ 957 4.0
- xperluiont statlon ... - o L i 1,20 A
Drecettber oo oo AV enther Blirvatt SUntOR oo & 143 03 2,83 314
Annnod {E;purlmeut stathom. oo 16,42 25,28 24010 .13 37.70
* Tommsssem S Woondber feronn stablon o 22,38 27,71 38 36,76 a0, 09

! Conservatlon Exporiment Sintfon, Hays, Kans,, 104008,
UL R Wenrthir Burenis Stallon, Hnys, Kuns,, ISTE-100,

Taper 10—~Comparison of rainfull inlonsitics for selceted time pertods and recurrence
inieredy

AVERAGE INTEXSI'Y FOR 5 MINUTES

Reeurrency intorval, 1 vear In—
Toentlon and perlod
2 yinrs 5 YOAS 1 years 25 vours 5 vears
Juches per | Tuchex per | Fuches per | Juches per | Taches por
howur Aoy our fonr LTl

Cotionrdln, Kangl (101118 __ & 6,13 5] R, 21 005
Podge City, Kans,? (1911 35, -+ 1B 5.5 a4 TR #58

Averoge . L 1. 59 508 G, 89 8.08 B,
Hiys, Kansd (1650-15), - 1§ 1 0] 4] ]

T T T T T AVERAGE INTENSITY FOR 15 hUNDTES

Coneanlls, Kans, (111-35;, 347 4.0 517 6.60 0.7
Dpddpe by, Kons, 191 35 246 4,30 616 #3l 15

Average . L 32 4,40 518 & 18 0,03
Iinys, Kans, (163038 - 0] 0] ¢] 0] [

FOR 30 MINUPES

Conenrd b, Wans, (1941 38, .. ot 3.0 3. 7% .51 519
Dodge Chuy, Kans, 3018 -058) ... 2 3,12} 3. 78 4.4 H8

AFETORC. .. . ereaeceeeee. . 2,4 3,16 478 4.50 589
Tings, Knns, (G098 oo o120 i i o i 570 440 | 5.01

- — E . I
{;. B W encher Horeau Suition, Concanlin, Knns, # Tteeord incomplete,

1
3
3

5. Weather Burean Station, bBedeo City, Runs.
Conservotion Experlment Station, Hays, Knos,
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wanLe 11.—Comparison of number of monthly and ennual ercessive slorma al the
station, 1980-88, with Yarnell's ' 30-year average

Yarnell's!
30-yeny
VLGS

pluy LY
pereent

Monlh X 1 e x":\\l;%r-

1
Nt -] Neon-] Ni- | N N Nionet Nigur- Nim-ENagn| Ni
er | Ger | ber | Der | ber | ter § fer o ber | ber | U ber | Number
NEITLVELS o was 0 0 ¥} 1} 0 1}
Folrrdmt ¥ e ccarmrnn. 1] U 1]
BINEED L ciiias {
J\\ . [, 1]
MOy, ..
June ...
July, ...
Acnsl
Hoplember coooveree -
Gulohe . opeee o we
Novemher. awea-a.as
Lrecemtr e ue

..

D e e D e D
T YT LY = due] Ll e —l )
CoOSOo~OTIEoIoSoS

= e

] PP PSP P T ] )

S| e —-clE—S oS

Ll ooOo RS

R - TPt M Tl

SRRl =l T b — ]
e =1 -l

L ITTTEITS IR

Et
[
=
PO

—
=

i bt T e e e de? 1ot

1 See Uternthire citotion (20).

Tave 12— Welershed description | and maximum peak rales of runeff per acre for
PUTLO0S FeCHrrenLe ‘Hift’ﬂ-’ﬂlﬁ

Maxinuim peak rales of runall
_ periad |}L'1I‘ nere mi- recurrence fitors
Wutershed 3 erlod vul, U yenr In—
desipaation Land use r

a

rovond 2
2 5 0 2% it}

FUBLS | VCUrS [ FONFS | Foars yenrs

Cutbie] Cubile; Cubile] Cudie] Cithie
Jeet | feet | feed | feet | feet
per | per | per | oper | ocher
sec- | aee- | tec- | mee- | Aece
ond | owmd | oond | omd | ond

Pertneed; rolutlon of wheat, cori, and | 1030-38 | 178 1 3,08 | 3,08 | 4,05

farley before 1934 wheat, Koy, and
Larley 1035 Lo 168,

L P Parmeel: rotadon of wlicag, corn, aml | 19338 | 120 | .08 am s

barley befure (66; wheat, kufir, wnd

. harley 1136 48,

L) P, Peppneed; tolatlon ot whent, corn, and | 1930-38 2,7 4. 42

Larley before LTS wheal, kslir, und
Barley 1087 238,

[ sp ] Pl conbinums wined | ooaeon.oof 12-308 - A8

s T SR Perraceds contlnuans wheal oL . 10438 ol
(12 PR N Untereieed: continnons winat. Hati-ay g | 4,70 .
[T ¢ PR il | NaLive \ bulalo wid  grimims 108208 RN L w10

pruzed,

1 For nowore detailed deseription, zee 305127 {0,
t Perlind fur whieh fresreney stddis wery nnde.
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Urrer Mississirpl VArLsy ConNsERVATION EXPERIMENT STATION
Near La Crosse, Wis.

Lm w8 13— Comparison of monthly and nm;md precipiuiion for various recurrence
infervaly

Montly

i

B i —

JEBUFY - vvman o
Felgronry  meeanann e
Mureh., L eeemeeeee
Apitl, e
AMOY e icercsevan
Fun. e amennn
JUY . e .
BT L S
LT TE Y T S,
CUMINT s raaanen

November,

Peverabher, ool

Al e

Raenrresten Intervis), 1 oyour ln—

Sarlion

U L R A o T b A | g

IExprerinnt gtatbon 4. o
Wn.nlhur Biureai station 2., ..
Experiment tablon, .. ...
Wunthvr Berenet sladion. ...
Wapurboent sintlon ... oo,
Wonther Bureny stm.lml__._.__
xperiment statton, .
Weather Buroadg stallon... ...
Fxperhnent 'aml!(:n.._,.......
\\ valiier Turewns stnblon .o
Fxperhaent sintdmi, oo ornan
Wanthwe Burcsn statdon ...
{l" wurimum SN, o
Wonther Buronn stutlon. .. ...
I (i!t‘r!!!!lsill‘ili’l“t!!'i.........-‘-y
Woenther Buroan stition.. . _
Esperiment statlon, ..o -
Wenther iforciu station
Experhent station, . .. 0.
Wenther Burenu stafion. ...
I-,xpcl ftreut stndlon. ... .o
Woenlher Birown statho.
Experinent stutb, ...
[“ Fenther Burenu slndlon.. .o

Eaxperiowent sndhon, ceouuano..
Wanther Buron sintion.,

yewys | Gyenrs | 20 yoard | 28 yenrs | 50 yoursy
fnchex Juchea Trches Tuches Inches

116 .81 2.4 2,980 ]
1.45 1. & 2.4 S
B Lol .10 21 2,81
1,08 1,72 2,18 478 S
) 2.480 aa 4. 1 4, 1
1.5 2.4 4.08 3.81 4. 41
418 u &7l 4 0 6,68
2.7 q, 42 4,18 547 8,80
578 5. 62 4,82 8.0 0,54
4. 46 () U, 42 T, 08 1. 08
5003 554 B 7. 07 8,08
3,97 &4.17 T8 0, iy T B8
0 5,08 4, it 883 i, w2
452 ] Tk Bl HE Th
1, (5 0,558 L] [ 1,88
i & B, %5 .21 LR ]
4.3 X 0,2 i, 0% thiH
iR 5,69 L K. 7l 0,40
b S AL 7, 88 nTT
208 3,75 o 8) 30 Fodliy
1,84 4, 45 4,17 8,018 [ %1
LH &5 Sip 4,10 4,78
L8 [ 1.1 s 2.1 2,52
L U8 a8 &t 3.0
3,0 Ry 31, B8 47, 62 5L K%
i, 2 "" 35 0 A 4557 4. 80

I Congervation Bxpoerlment Stutlun, L Cragge, Wla,, li!J I—It:.
FIE 8, Wenther Burens Statlon, Lu Crosse, \\'ls‘, 1875-1010,

Tavun Me~Compurison of rainfall intensities for selectod Hame periods and
recurrence indervals

AVERAGE IN’!‘I'N%I'i"r FOR & MINUTTLS

e L AR e e L ce e [E—

Hanthun aend pophad

LI

Exprerinent giation t
Wonthier Turean sin

kb - 3 g et ey 8 1y .

Exjerhnent siation {
Woatlor Thureuu stot

o s ——

Bxperbisnt statlon {
Wenther Brom stat

T Congervnefon

2 years
fnches per
haur
ili}.i-i——!ﬂ)-. [

on INE-38). .

A \-'I-‘ RAGE

N’N.NHI l“l'
W $.42
for {1010-00) ... o2

£ s e ke

Regurrenco intorvnl, 1 yenr In—

bty

FOR 16 MINUTES

AVERAQR

ILN'I'R N‘-‘ll "y
T4 1y PR u e
L ] TN S i

¢ e r—— Lt +

nmri:m-nt Sustlon, L Crossy, \\ !~|.

U, 8. Weather Durentt $tation, L Crogse, W Is,

boyenrs

Iuches per

5 yenrs 20 yeury T yonrs

fuches per b Inches per

Tuches per
haier

aHr 0T
4, 8 7,82 U, 14 1 16
.10 L AT 8.80

C A man Aem Ak — L

4.51 0,24 0.3 \H

4. 41 (]| %4 044
FOR 4o MINUTHS

2, &4 4.0 4.48

2,82 4.3 4,00 LR
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TanLe 15—~Compurizon of munber af monthly and annual exccasive slorms at the
station, w47, with Yaraell's -year auerige
datti 1033-47, with ¥ 5’ 1 30

L Ry TR 4 e r—————r

- IR .
dlonth 103 k L5 | 134 : ALY 1 w7 | T | JELHY [ 1o 11

— e ol e A [

s i ma - e e ! e— e i w3

i 1

Nitviber l Number | Nunber, Nuwnber| Ntimnber Nivber{ NimberiNumber Nismber
EITTTEEITE o . i ] aj 0 1] o] i |
Fuliruney. . ene aaue. i

Murglr ...

Awll .

MBY. cimmeenan
JUl. . veumen e

JUIY  icirar paumsavncaamns
AU i anenseenraa
BuDii e o v ieenen
ORtOlT. e ceinnn
NOYOIIT e veeanaras
Dovwinbier o oaee cuaan

CoSoo=RCS o TS

1]
1]
4]
u
i
0
i
1]
0
1]
¢

=T- T =Yy
oG E——TDoe

AN, e

2 W

\'ul‘nl.'ll'ﬂ !
-y
Month 1042 1540 Pt WV LTI
s 1
frereont

[ TPur R S T ] R DR [Rp——

N mhler Nitinher Nitiher Numh[e!r Nityaber| Nusiber| Nusibier| Nutuber
I 0 0 i 1] {l

0
0

JRNUIEY & erareasisanan
Fubrunry, . ceecra-uee

Marel. oo Caaees aiian
Aprll. e i v
MY mrrs cen eeas e
JUN i v i
JUI¥ . cvianinnian o an
ANpust . . oLl e e
Buplimbar  ...ociiirnie-
QUEGDIT o v cvr wera
November, .gee cuocuvean
Deunbir. oo ooireous

=TI =t— oLl =t

= Fo Y-ty 2T =L =

FL T8 1171

U8 Lernlure vitntion (209,

Tant Lh—Welershed descriplion U and mazimum peak rales of runofl per acre
Sfor various recurrence inlervals

Muaxlnunn pesk rated of runoll

_— |:u: ult:ru rm-{ reetirrenea loter
rrio viely 1 your in—

I}ﬁ:}:ﬁ:’:u‘;j‘}‘ Aren Layrul 1&g

n ——
revgril 1

2 [ 113 i i1}
yuirs| yenrs| years|] yours| yewe

Cuhic| Citrde] Crble| Crbie] Cubife
feet 1 feel Jeet | feet
ner | per per | oper
sece |oAfe- - 1 odros | sege
. ".E'Z"T ontd | onid | and | ond ] ond
rew . ,52:.{ Utnterrmevls Pustored Ernmetl e caeeavvveee | 1N | LIL | Son ] BN S 22
vew :.l‘ I‘::r' Unterrneed; cantour cultlvatlon; rola-
e ?JI’S ton of corn, stobl gralin, nid hay oo ooao| IDECAH | 205 ] AL40 | 2 | .00 0.2

CW o ovecea| 2708 | Upper portion stelpeeropped (o sontion | 1037 -7 | L8 3,80 F L4 | .90 [ 0.08
n"('(]llfll, bnyeley, moid by lowoer portlon,
allnlfu,

1 Mor o more deladbwl deseviption, sen SCR-T 120 (9),
1 Meploel for whieh froqieney studies wers mnde,

1 Aven belore Nov, 2, 114,

A rey before Mar. 25 1BIL

3 A front Slar, 22, 1004, to Ape. B, 1R,
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CenTrar Preoymont CONSERVATION EXPERIMENT STATION,
StaTtesviere, N. C,

Tanie 17.—Comparison of monthly and annual wrecipiletion for yarfous recurrence

intervals
Repurrence interval, 1 yoar in—
Month Stetion I
2Fears | Syears | 10 yonrs |26 venrs | GO venrs
’ v Pnches | Inches | Inches nches Tnches
i Experiment stallon to ... 542 . 0.2 12,45 16,74 18. 41
R Wentlier Burena statlo: 3,58 5 53 .50 8.0 0. 88
teb . {Experimnnt siabion. __ 3.6 +. 40 am T 8. 10
EITHBIY, e Woather Tlurean statlon 5,60 .51 540 8. 55
\larch {Ex[mriment sintlon,_ .. 7.68 8. 47 1184 13. 56
SAlared.. ... ammm——- Weather Bureat: station 6,19 7. 50 9,24 10. 50
At Exieriment station____ §5.17 6,09 a0 8.19
AP e eeec W enther Burenn station .32 5.85 7.20 818
May Exjrerimoent station . __ 4.08 0.13 7.96 8.Mm
B wmenaan Wenther Bureay siakion 502 6.18 7.68 8.5
Jume {Expurimont station.. ... .87 .04 1189 13. 96
Cemrmmmnmn e Weather Bureau station 592 7.6 6. I8 10, 50
Tuly Fxperittont statlon_ .. % 54 1168 14. 50 28, 56
Yoammmmmeee ~+=-\Wenther Bureny stabion 7.82 9. 55 11,81 13,46
\itust Exjieriment sinkion . T 69 0. 40 1174 13,48
AURUSE. - oeen ===+ 1 Wegther Bureny statk 5.19| 18 12,70 1450
September Experiment station_ 4,34 584 8.05 700
S e Wenther Burean slation 5.84 AR 0. 56 1L 24
Ooteler Eaperlment statlon. . .. w02 417 12,00 14.07
rremmmmmmm= Wenther Burean siation b8 .07 214 10. 65
Noverhor Experbment stulfon_ 5 18 52 827 0, 55
R Wenther Burean siatlou 1,02 500 6,40 7.5
Procoriner Experiment station. .. ___ 5.25 6. 40 8. 13 0.31
v T odemmm—e- Weather Dureau station . ___ | 6. 12 7.45 2.19 10.47
Aanuat Sxperimoent stabion._ o 57,30 03, 38 71.38 77,22
- e mmmmmm—a -UWenther Burenu station_ . 55. 51 G0. 63 7. 38 72.20

! Conservation Bxperlment Station, Statesvitie, N. C., 10341-38,
U8, Wenthier Bireany Statlon, Statesville, N, C., 180145,

TanLe |8.—Comparison of reinfall intensities Jor sclected time periods and recurrence
tnfervals

AVEIRAGE INTENSITY FOR § MINUTES

Recurrenee interval, 1 yonr in—

Foratlon and period -
2 POATS 5 yoars 10 veacs 25 yenrs 3 gears
Inches per | Inches per | Tnches per | Tuckes per | Tuehies e
hoitr fonr howr honr oUr
Blakesville, N, O3 (038-38y___________.____ 471 518 890 G406 7.1
Churlotte, WL Q{0035 5,13 G.61 I 7.57 8.B2 974
AVERAGE INTENSITY FOR 15 MINUTES
Statesville, N. O, (1003383 _______..____ 3.%5 .95 572 6,76 7.48
Chardotte, 3, S (0085 - 3.60 4,77 5,48 G. 40 7.07
AVERAGE INTENSTITY FOR 30 MINUTES
Stateseille, N. €, (10%-28) oo 2,28 2,74 4,31 506 5.6
Cherlotre, W, €. (i811-35Y ... | 2,42 3.38 +0L 483 5,42

! Conservation Experiment Statton, Statesville, N. Q.
270, 8, Wenther Bureant $totion, Chariotie, N.'O
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Mozt 10— Comparisen of number of monthly and annual excessive slorms al the
. station, 1933-38, with Yarnell's' 80-year average

Yar-
;Uel It
-year
Month BYOrars
plas 16
porcent

Nrewi-| Numi-] - Nuw=t N Nom-pNici-| Numi-
ber | ther | ber ber | ber | ber | b Nu r.-;bar

o
o
o

Junnory .-
Fehruary .
B:5 g PO
Al oo

Moy, ciarraam
June.. ..

(=]

R R

[l

05 B0 S =] =T I D0
£ £33 ES

Novomhito e
Drepemmber,

(Y= R F=—T N Tl ]l =
0D e I e D DD
R S TR = 1= Y1)
St tA R DB Ia D e 1S EN D D

& P ey PR Y Ve L fon R e —
=

[ R =T ==l = L= =g - L

Annual. .

-
-
-
2
=
e
-
=

N e e e T T RS D

fory
L=}

t Sea lterbure cied (200,

L]
PanLp 20.— Wetershed description 1 and morimum peck rafes of runoff per acre Jor
various recurrcnee thlervals

Maximim peak mates of runof®
per aere {or rectiseence interval,
Watershed Period of] 1 yeur i—

designation repard 1

2 3 n 25 50
FOATS | FOALS { yoars | years | yeors

Cubie; Cubic] Cubic| Crbic] Cnbic
fest § feet | feet | feet | feet
per | per | per | oper | per
sleres secoud recnntgecond s aernng
1412 | *Perraced; oats nod lespedezs, 1933 and | 103338 | 1.54 | 2.21 264 ] 3.21 | 3.03
1936; cotion, 1934; lespedezs, 1835,
19:%]?, and 1958,
uo.

[, I B 8. P 1933-18 | 1.2
7. 4OLT0 | _o..do 193335 1 !

5 17 | Unierrnced: nats and jespedeza, 10333 | 19%-38
logpedera, 1034, 1047, and 15M: cot-
ton, winler cye, wel velch, 1035, soF-
benns; {ail oats, 1930, N

6005 | Woods not grazed: sherlleal pine and | 193337 ) .08 | .12 3
mmized hardwends,

5| L.75 3 2
LB LS . .34
2.7 | 4,65 | 5 2 8.

1 For o more detailed deseription, see SCS-TP-52 (&),
1 Period for wlich frequency studies were muode,
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ConservaTION ExpeErRIMENT STaTION, TYLER, TEX.

TasLr 21.—Comparison of monthly and annual precipitation for various recurrence
ialervaly

Reoitrreneo Interval, 1 year in—
Month Station

Zyears | Sycnrs | 10 years [ 25 years | 50 yeoms

Tiches Inches Inches Iuches
Experiment statlon f ... 178 i 79 B. 75 1132
}:’autl}ur Bure:mistu tion? - . a3 T.H
3 . Leperiment stotfon, .. - . 8. 50 8.72
PeDIuary. oo Wonther Buresy stotio 0 7.29
Marel: Exporitment statfon | 4.4l
' Weather Buresu stutio 813
Experhinent statlon, o ._.__ BBl
Wenlher Buresn statlon, . ... 0. 15
Experiment stotfon, . ... . i
Weather Burent station., . ... 0.7
Experbnent statfon___ ... .... 11, 83
Weathor Burenu stutfon, .. | %18
Experlinent stallon. . ......
Weather Burenu statfon_, _,
Exporimant stalon .. -
Weuither Burean statfon ...
{F:xpurimem statlon, ...
Weather Burenu station,
Experlment siaclon
;:\"unl.l;ur Btgri'uuismt[o
T fxperiment staglon, . .
Novemher, ]\\'enu}er Buri:m:{stnlinn
Experiment stntfon. |
Docornber, ..cue... {\\’cuthar Bureau statlon

Junuary. {

bkl
s on
oE®

wm

bk
BEELIRSESET

CRIBEENRESRELER
e

BEGSRERENEES

tabs

b

5138111, A .

o

En e da e 53 da e £

NN e B En s e 2
2

e

117
9. 88

6. 13
60, 74

S5 smmprnemaeR

=28

Experimont station
Anouale..ooeooo {Weul.hur Burean station .,

e

1 Conservution Experiment Station, Tyler, Tex., 11-11,
3 U. 8. Weather Burent: Stations: Tyler, Tex,, 1605-190% omitted LWE-08 {no data); Henderson, T'ex.,
1009-13; Troup, "T'ex., 101438 Lindale, Tex,, 108142,

TaBLe 22.—Comparizon of rainfall inlensities for sclected time periods and
rectirrence intervals

AVERAGE INTENSITY FOR 5 AMINUTES

Recurrence intervad, | yesr {n—
Loeatlan wnd period [
2 yonrs b yenrs 10 years 25 yueurs 50 yonrs

Inchex per | Inches per | Iacher per | Incher per | Incher per
h Gur honr honr omr
Tyler, et (105110 . 6.37 0, G .74 .31
Daullis, Tex.? (1OL4-35), oo . 1 G. 67 7.70 . 10,03

AVERAGE INT'ENSITY FOR 16 MINUTES

Tyler, e (1M1 o s 3,85 4.80 5.
Dnllng, Tex, [104-35) e e m e &1 B2 400 8.

AVERAGE [INTENSITY FOR 30 MINUTES

Tyler, Tox, (19— e e e e 2,78 3.35
Dinllas, Tox. (938 oo aes 2.85 3. 61

t Conservation Experiment Statlon, T'vler, Tox.
+ U, 5. Wenther Bureau Station, Dillas, Tex,
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Tabie 23—Comparison of number of monthly end annual excessive slornts al the
. séatfon, 1881-41, with Yornell's' 80-yeur querage

L3
l I l Yar-
! ' nell's
' i Aver-j d0-year
Monts ¢ 1961 | 1982 § 1033 130 | 1949 A et
i ‘ plus 16
perceiit

. ' } { ¥ :
LU Nue Nuams Nipe N Nuw-oVen- Nune- ANumme Ntom- N Nig - N - Num-
ber . ber - ber  ber . Der o ber 7 ober Voter i ber | ber | ber | ber ' ber ber
i Qy 0 2 1 . 1] G, 4.2
3 [t] [t

e

PAESY TR R

Noyelitber
Dcemibir.

=T~ TP LYo L=
e 2 e e E D 1 LD

X XA E T
[ it Ll Lkt -]

| .":-‘GG"IJ'-U‘-GWQ
S e 1D e D L BB
QDP—'CQRJIQIJC?GT—'Q
s e e GO RS D~ T

=t

-1 I T e D e O am et e

Anntml_y

™~
[T]
o, .
=

=

1 Buo Ntemmtiere cilatlon (200,

Tapes 24.—Wotershed deseription 1 and mazimun peak rotes of runoff per acre for
varipus recurrence tnleroals

Munxlimin peak mites of runoff
jwr more for rceurrehte in-

Witershed ¢ Perlod terval, ¥ year in—

duslpniation

- O
SFeeond ¥
2 5 1G 25 50
years | yoars | years; years| years

Cubic| Cubic] Cubic] Cubic] Cnbre
feed | feet 7 Jeet | feet | fed
per §oper | oper ) oper | oqr
secondd secand second gecond serond
0.08 { .36 ) 6] 054

.85 4.60]5.60|6.45| 7.10

Aeres b
7. l Mixed lmrdwosids, woods portlaily | 183341 HIR
Ko

b prmeed MR-, |
] {L'nwrn\u.'d, contour cultivation; rotg- | 103141
47

tlon af corn, cotton, mid cowpuas with |
i whiter cover of onts or veteh,
Hsirperopped, stvlps equul  wilths: | 193340 | 2.48 | 438 543 ) 126 | B.40
rotniedd  enel vear; cotlon  follows |
winter crop of vetclr tuesed ander;
oals follews cotton in the fall npd Is
harvested: stubble stands until (sl
!

when veich is planied.

1 For o wmorp detalled deseription, see SCR-T-i1 (19,
t Porlod for which frequency studivs were iade,

¥ Arew before January i35,

$ Area fram Junusey 153 to Jumaney 1040,

s Aren after Jnpoacy 04,

¢ Ares boefore Jundory 1937,

1w res from January WET Lo Junisary 1540,

i Aren Gfter Sanusry 1840,
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ZaxesvicLe, OHio

TaBLE 25.—Comparisor of monih rmr.! annual previpitution for various recirrence
P ; f 7
infervels

: Reetterenee Intervnl, ls'em- ln—
Month Sratlon I —
2 Fours S years | i) years . YA years

Inches : .‘m‘ﬁe‘ fehex !urhcs{ - Fuchey
TR ATHY i . ] *
JANUNTE L eaeoee. Bxperiment stallon . ... :

J— : ) I I R il
\\'l.':ll.l;{'l’ Rurean sration 1. F 1. ‘3 I A0 I\,h‘J ) gL
. i Experitment stutim ! i 0%
Felr@ary. ovaee.. E{\\ @ul.l}w Bun-;mlsmltun gy E 568
. T Expieriinent statlon S ! 1112
Mageh semremee—== W oD her Bureni $3ati0n | : i 512
\nell 1 Experlment z1ation s i [ 5.78%
L erereeees AWeathor Thireau station g ! N
Ay .{ Experiment statfon 378! ; 0,53
Y Tt Weather By shadion, i $.31
June {I"worimmu sfatiy 11348
¥ remeeeeeeyWember Burens stuion i A
July {I' Pxperlingit statimy : 1 7.562
> AGRRREELEERS J}‘. l."lll;L‘I' [l; A statiun I l{l}‘ 07
A e Txpwetiinent station : JLUH)
August Ll . ];\ v.ntl;i'r Dlereasgs seatdon 7 i g 58
T LNperlinetll slation H AL
Septeieher {\\ l‘.ll]}t‘l‘ Haree ullkt.uluu i li.gg
b Experiment stallnmg .- T
Detuber oo t\\ v.m;or Huredn stitn ¢ 7.0
. Experlient stagion ' 5, TG
Soreinber o i Nl!ivr flureau stadion il 6.5
L Experlinent station Al
De¢embes ool {\\ ‘eather Bureaw stutfi ! i B, 25
vonual i[Eaperiznent stalion e e 5,01 - 43,42 7 4707 57,30
i i T \Weather Bures *ul.lnn - .40 . 4Ly LN . 59
L e e ey : L - : .
' f mmnatlon prorl-uvnt H\linu Zanegville, Ohlp, 143115,
BUTLA Weather Durer Scation, e ite, Ohio. 13031937,
Tanrt 26.—Comparison of rainfall intensitics for selecled time periods and
recurrence {niereody
AVERAQE INTEXNAITY FO ns \II\["I‘P
Recurrerte Intervnd, 1 3,'mr ni—
Localinn snd pertod o e e
[ }vnr‘y O yoars Wyears . Woymrs 50 yenes

Tuches per * Inches per fnches per © hiches fier i Inchea per
hour : hour ' hour . hour ! e
Zanesville, Ohlo V08-S ..., . ] -t S5 02,15 - 0.
Columbes, Ohbe 2 (1001 35 . o, .. ... . 1,42 35, 013 i 502
b Il

\\ l’ ll \(‘.‘ M I‘;']‘h.\':il'l“f F()R I3 MINUTES

Zanegville, Ohlo {i%M-&. ... . 3,57 5..13 Boay a2 5, 4
Columbag, Obic (191-35. . .

. -
- b5 3.5 5l LpT 5.

\‘-'I" R.\(:I". l\"l‘[-,. Enl'I‘Y l*'()R g \11\[ I‘I..

Fanesville, Ohlo {30451, ..., ... 245 .i,‘..‘ﬂ : 365 L2 4.7
Colnmbus, Dhfn (190-85, .0 .0 (-] LN L 304 3.7 118

' : B

1 Conservarion Ft;n-rimem. ::mtiou fane:\ illa, ()hio.
T U, 5. Weather Burentz Statlon, L‘olumbus, Ohig.
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TaBLE 27.— Comparison af number of monthly and annual excessive storms at the
stution, 1934-48, with. Yarnell's ! 30-year average

Month

WS 1eag | 1040 I 1841

1834 1935 1936 LT

Number Number Nunibier Numberi Number Nipmber, Nuaber Nimber
: { :

0!
0:
0.
1]
"

LTS0S o S
Felbruury

MMrrch
April,
Muy.
Jupe
July ...
Aufust ...
Seplemtir .
Detotser
Novimber
Ducenler.

H

SIE--oooo
Y —F At~ L]

DAl A SO

- T I - -
EER- I T T
S St AT B OC RS

oo
-t T
-z I e =

Anaunl .

a

i
i : Yarmell's!
. 3-year
:\a:gﬁ:r' Rverupe
¥ plus 10
I pereeint

|
!

3

Maonth 2 183 1R T IME g Tutal

: Ntomber Nitmber Nymber Nunihier Number Namber Number
Innuary : 0 a 1] 1]
Februney 0 Q
March L
April
Moy, ...
Jupe... .o
Jaly oL
August
Feptembar. .
Gelobor .
Nuwvember. |
Preceiibsr

[P

L2 D AS b el G e

CoDACOIE-—EOC
e, ., -/

- —Y—Tr e N —h —
=

1
]

-

Py ]
T e -

Annual ..

o

|

|
|

+ Spe literature ¢itatlon {30,

TanLe 28— Watershed descriptiont and wmaxivoon peak rates of runoff per cere
Jor various recurrenice tnulervals

j Madmoum peak eates of runofl
per acre for recurrenee Inter-

Feriod  val, 1 yenr in—

Waterslusl
distgnalinn

Land usa

of ree-

urd ¥

Culiivated.

Hntation of corn, wheat, aml imeadow;

R4 -4h

eonleur oultivition,

Huature
Woods. .. .. 1RV

§ For o more detsibed deseription, see BOS-TE 25 (200

1iriss . .
Seepul-growth bardwoods

Rt )

t Perun! fur wineh frequeney studhes were mndi,

[l

w 5
VOArS  yiurs

Cukije Crbic

. feed feet
ree per
fec. gt
.71 253

LiL 1.7
1

10 25 0
FCOIS | FEUrs yonrs

Cubie Qutie (Cichie
feet  feed ferd
per e prr
FE 115
343 duzr 4.8

a2 261
T I
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Rep Prains Conservation ExpeErRIMENT STaTiON NEAR Gurnnie, OKLA.

TaBiz 29.~—~Comparison of monthly and annual precipilation for various recurrence

intereals
i Reeurregee Indervel, 1 vonr fii—
Month Statlon and pericd . i
2 § , 10 . s . na
FOOTS | years | Fears i FOAFS | yunrs
i. Inckes | fuches | Inches . Inches f inches
Experiment stotlon ! (1§81-28)__ ., __ wmrnneed LB PN ¥4 40 40n 5.5
Janoary . L dWoeather Bureny stuthon foiseac I'D:i.?)_ cememe 1,8 (1] .88 346 4.08
Experimpont statlon §19365<7), . ... e .97 2,15 202 38 4.07
) JExperiment stution (103138}, . PO 133 w3 3.8 L 4. 57
Februnry _____ {Wenther Burosy station (1569- IN?! e i U'-" a1t LM AR ER
st Experinent staflon (1930-47) e 12 2,30 LEH D LIS 43
i I"\perirm:nl. sintion (MRR0 38y . ‘2.21 4.2 3551 2,93 854
NEBren, . ..oceodWoalher Turean station (180319370 . L9si 3.50 4.44 584 & 5
Alaperimend seition EWESATY. L LD 112t 9y 2. 152 1. 21
i.\pt" ment stacion (181 38 . 28 378 Lesl 580 G, 3!
Aprdb. L EWenther Bureng stagion (1503 ety S 2 458 Al 747 5. 40
}.xncriumnt statlon (E038- 47%_ . . o AdE T ey ) 130 15,18
T‘qwr!munt station {lu‘il%‘si-. \mmmmmanen A58, EIR 6. 21 a0 B.60
May ecoooo. HWonther Burean statipn (!'\D.‘ Hidrd] IR I L 4.1 18T 1319
lwpvriuwm statfan 190401 . 60 T 0.5 1 1951 1453
L Experinen stoifon (1931-351 . 345 ELAR jHA
dune. ... Y Wenther Rurean stotion (ISG8-1TY 332 537 M, 13
Expeclwent statfon (108047), . 37 1L I 13.00
. i Fxperlment station (1933-38% [ 1) 818 0, 1
Jaly LR Wenther Barena station (ESR3- Ifﬂ-! 234 [ 7.97
AExperiment station (1600—7). .. | . boYar 18] 5@
| [Experinwnt station (195t-38). .. g4 o397 4, 53 EA T
August. oo S Wenther Burcan statfon (15031000 [ 288 807 [
Experiment station (10990473, - 7.0 §.m
jlExperinwnl station {1033-3%y |odua 1.2 i)
Septernber | L. iy cather Bureaw station (1895-1907) ] 834 .15
Experiment Slation O036-47. 3. 651 1345 15.78
Experimuent station (1517 owi. 1.7t 498 4. 53
Octabyr Weather Brenn station Hw:l mn a8 r. 68 B.04
AExperiment siation (163947 308 LN 10,65
Experimoent sintion £1631 2.ar {1744 12,19
Novensber . {Weathor Burest siation (18016371 1.9} B U5 7.8
Experiment station (1030371, L6k 605 Etl|
Exporimiont sinefor: (1031-05%, .- 1927 4.45 5.4
Doeeuber . Weather Burean station (!su.s- 0y ;] L3 1.2 LR
Experbment stntion (353047 1.53 4,92 4. 58
Expeciment station £1931-39) 25, M .52 4716
Annecsi ... Weather Bureai station (1%03-19371 3Les [ g7 12,2 48.09 52,33
Experiment sintfon (100-471 .,_.........1 30, % I 30,30 I 15, 43 40,22
!

l Couservation B qwr:mom St‘u!on Chghrie, O¥ln,
7 U8, Weather Burenn Statin, Guthrio, Okia,

Tasee 80.— Conmparison of rainfull infensities Jor selected time periods
and recurrence infervals

AVERAGEH 1\'1‘?:.\“;1'1’“:' FOR 5 MINUTES

H Requrrence intervad, ! year in—
Loction and period i e

-? 2 yoars 55’(.‘:“8 HERY L 25 yours ‘[ 50}’&11‘.\‘

fiches per - Incher per . Inches per  Inches per ' Inches per

frour hour howr hour hour
{luthrie, Orkla? (103138 [ 485 - 3.0 6. 54 .97 793
Oklshanm O ity, Oklad (1911-355 - 454 890 4 0. & 7.50 B.38
Guthrle, Okls, W04 L L. .. . 5,36‘ G 82 EN .03 l .04
R

'(‘ mvnm:cm i-.qwimont *mion Cinthirle, Okla.
U3, Westher Bareae suition, Okl City, Okl
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Tapee 30.—Comparison of rainfall intensilies for selected time periods
and recurrence intervals—Continued

AVERAGE INTENSITY FOR § MINUTES

Recurrcnce ioterval, 1 year In—
Location and peried i R R
2 yoArs Syears | tDyears | 25 yoars | 30 years

Guathrie, Qkln, (1031381 . ] .
Oklahoma City, Okls, (1011353, LB -2 5. 10
Guthre, Ok, (o-in .77 6. 04 l

AVERAGE INTENSITY FOR 30 AMINCTES

Guthrie, Okl (1931-58) [, 58 3.8
Ol\luhmm Cily, Okl i1g11 'i.;\ § .
Guthrie, Okly, (liKiHn) s

"TapLE 31.—Comparison of number of moenthly and annual ereessive storms al the
gladion, (93138 and 1930-47, with Yarnell's ! §0-yeur average

!
I Yurnpllst
| A M-year
Month 10631 § 1ol l 1833 | 10 7 L MY A NVorng:
i " plus 16
i ! jcEernl

. : : ; |
Nims Num- Nuvee Niegi- Nuins Nup Nein- Nuine Nuni- Nem-f Niumber
ber - ber 0 ber o ber ; ber . ber . ber | ber | ber | her
; P8 0

PRI T '
Fehruary
AMareh
April
AMey.,
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July .
Auprns
Feplerm
Oc¢iaher ...
MNovenler
Decomnter

f=]

—
= DrasalEmhe Mo D
e

P"|
;

——
PR ST,

WSO =IO

[
}ccuceﬂa—an—a
o A = e — = ey )
= - S Lt 1=
(=Y =183 =0=Ruy X
1 CoONmRRNIESSOS
—hmmoo et —

]

1
M SRDr G oRoeS
ol

i
il

¢

i

1

]

c!mc—uwwcu:waa
MISQQG—QQQM—OC

5

Annual

=]
=1

i - ; i Yarnell'st
. i : G AVEr Atflyonr
1067 . 1840 L1 P02 - 3d IDE L 105 DB 1047 ’I‘(!lllI "_ IoAvErace
: : : BRE plus I8
i : i pereent

SN Nun- Ngns' Nim- Neins Nym- .\ Wi N Nieswie ‘\ ] m- Nitne

L T Ler  ber  ber - ber o ber o ber ber | Number

Janusry . _..o.} u [ q ] : 11

Frbmary 1] il

Alareh a: o
Apnl 3 4

May | s -

e

-

=TI T Ty

July. .
August |
September. .,
Oetoher
Novermer. -,
December

e e S S G
ilcoooocomwroose
[y =Ty Y b TR f
e L T D B B

i
i
H
i
!
1
i

" 1 (=T~ g —J TR — Y] — ]
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1 Seg literutnng vitation (29),
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Tawry 32~ Walershed deseriplion ' and mozimum peak roles of runoff per acre
Sor varions recurrence infervals

i e F e p e omwme e en ik e bt ey e ma e e e T

Maximun peak rutes of runotf
Yerod : ilc{ 1!u:ru Ea;- regirreneo inler
- s ercel vk, ! oyenr -

W “"n’srﬂ'i'g I‘l""’!"- Aren Tl use of ree- ¢
i : ord 1 [ : v
- O R T I I T
| YOHTSE | YOOTS | FONr | yenTs yenrs

Cubde VO rbie] Cble] Cubie Cubie
g Fert 1 feet | feed | feel | fot
per | oper | per | per | ner
zee- | seer | xee- | aee- | osees
! ond | omit | oud | awd | ond
Now i—Ravino A. {54 g " Rotatlon of corn, oats, snd cotton . 103140 | 1,51 [ 292§ 2.04 | 232

No, 4 Plot L. 52 Nulive ) woods und  gmast net MRL-IT ] Li8 | 42| .30 .82
friLze ) .
No. 2= TPlot 1. }Il:muirm of cotten and cowprs 9338 1 484 Aae a0 bas

T P,

wnicrrnged, ¢
Np.3 Plat 84 A anl‘.inuio! eotton nmd ecowpeng; , HER-33 1 1,63 2457 200 {370
- terraced, : : H i

N, 3—DPlot §,. . Atutndoned croplangd, puflted; na- L 1 3B Las 20220 4
tive prsses; not graaed, 4 ; 1

No, §-—"Termoe Totatiun of core, oxbg, aod cotton & 103 28 7 100+ L85 260 ] 26
a1, trrreedd, . H ' .
No. 7 Terruce 567 | Hotntlon of corn, onts, el eotton b7 103-35 | 181 2831 285 3,08
a8 tormiemt,

.\tsE £ - Tormco 13 mtnutlrm;;rrorn.cals. mil potton by (0L | AR WD L LW
ervd, .

No. 0~ 'Termeo T LAR .llmiltiou;)fmttan.mls,mitl turso; . HOGL-38 | 1.22 - LR 1 2 .40
i tersdicnd,

Ne. 16— Terrseq . bEn e Rotution of cotton wied cowpeas; ; 10838 | 1,42 P2 e
J i tersuged, ;

1

Ne 1{}:7 Pasture ! n 56 | Native genss; nod gruzed .-_.-.-.._t -8 L6 : LR

~lop a3 221 Notive grasses; grzed tmlwl‘....“l 106847 | 2,46 7 3,67 ) A ];.5".!-1
Plac 15000 3.5 T Nuive Rriwses; pruzcd 101147 FOGIEAT ; i L2
No, f~Plotd... 1 525 Abamdoned crophind, gullieds voe  1930-47 | Q16 215 | S50 1 364
tlve grusses; nol i!mrutl. .
Nci:;tii?—_i‘mtnm 250 1 Nutlve grass; grvzed . oooapenn. . F IEI0IT .05
ol k. [l
e meeeeeess| 09| Native prass; gruzed. . 153047 ! R
=0T 08 Rotniion of oats, cotton, and drser, IRMHAIT LT o0
O terpnesd,
462 | Tatation of onis, cotton, nmd d:mc'] 184017
tormonl,
.00 { Notive grosss grnand oo Cooccweca.. 1H2-17
13.37 1 Native prass) gmzed -— ""i 1h32-1r
" . - 15,69 ° INntive prss; grazmt | MHEAT ¢
Viorincenanoeae| HLED { Naotivo poise; prazed. ..v.........-} 14247 I

Bl

1.67

N

a2
BaS

5,78
L85
285
1,80

3 For o mora detniled deseription, sou S(‘S"l‘l'-:i? h‘?}.
3 Porlael for witich frequeney stndics wore madde,

3 Lefore January HGo,

f eesn repineed corn In the eotation sfter 1800,

Fres hefors Janunry 184,
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