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Normalcy Tests of Precipitation and FI"equency Studies 
of Runo!! on Small Watersheds 1 

By W, D, Po'r'rlm, soil conservationist" Division of DI'ai1IUgc (lnd UrateI' Conlrol, 
Research, Soil Conservation Service 2 
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INTHODl!CTION 

'1'h(' t'stn.blishment of 10 ('ons('rvn.lion t'xperiment stnlions in difl'er
('nt ngricullurnl l't'gions of the' 'L' nilt'd,States resulted from adoption 
of the BuclmnnIl iUl1elHlnwnt to the Ilgl'i('ultuml appropriation bill by 
the House of Hepl't'st'ntativl's, F(,bru::l,l'Y 16, 1\)29, This alllendment 
n,pproprint('d $IUO,OOO JOlf soil-erosion investigations, With these 
funds the stn.tions wt'l'e estn.blisht'll dming the pC'riod 1929-32 to study 
the ('aUSl'S, l'n.trs, n nd ('fl't'l'ls of ('rosion in ol'dcI' to dl'tcrmiuo the most 
el:\'eeLivl' and pmctieal ml'tllOds of checking ILIHI contl'olling soil and 

I Submitted f,)r publielLtion Fcbnlltl'Y 25, ] 94.9, 
2 Thc nut hoI' gmtcfully nckn(J\\'led~es the u~;;islance of Bernudette A, Reid 

who made the muny tedious calculations neceSSl1ry to the prcparniioll of this 
bulletin" 
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water losses from agricuIturaIlancls, 1Vith the passage by Congl'ess 
of the Soil Conscrnltion Act (Public K 0, 40), in April 1935, the Soil 
Conservation Service was created and the 10 (.xperiment stations 
becume a purt of the l'escurch pl'Ogmm of thut Service, 

Investigations curried on at the conscrvation experiment stations 
induded those to determine the eif('ct of yal'ious types of vegetative 
cover, soil trcatm(,llts, nnd cultlll'ul nnc! cl'opping systems ou el'osion 
und sUL'Juce l'unofL Also 111eiud('d wer(' im'l'stigutions to det(\l'mill(; 
the efl'ectivel1('SS of tel'l'ltc('s of various type's, grndes, und spneillg in 
conserying soil nncl wulel', Thl'se inyestigalions \\'l']'O llHltiC' Oil smull 
plols of ynl'ious sizes nnd on nnlul'ul watersheds, in cooperation with 
thc' Slilte ngric:ulllll'H.l ('xprriment st!tli.ons, 

'rhe results of these illY(lslign.lions, ('oYel'ing the lO-YMI' poriod, 
19:30~40, h!LYe (lithc'!' bl't'll publislll'd Ol' Hl'e J)l'nding plIblic:ntion ill 
tedlllie!tl bulh>lins for mOHI of [he t'xpl'I'imei!t stnlions (1,3, .1, 5, 10, 
11, 12, 13, and 18),3 In intt'rp!'etillg l1l('8e I'l'sttlls lho qll(lstion Hl'ises 
ItS to whnt ('xt(,llt 1l1l' dlltll \\"('1'(, nfl'ectt'd by lho w('allH'I' (1X]WI'iL'IIC('d 
during tltt' pC'l'iod of rN'on!. F!)l,' ('Xltnl pl(': ,rns n. 1'('(1 ucLion in ]wnk 
mtl'~ of surfn('p l'unofr <lu!' l'l1lin,iy to difl'l'I'('II('PS in Innd use ur should 
part of t.he r('(luclioll bl' n~('l'ilJpd to W('nUll'I' thn.t wus plll,tiel/Inrly 
fnvornbl(, 10 lhp Iltll(L USl' tpsll't!'? This bulll'liu was pl'('pnl'ed to assist 
tlH' t.l'ehniciun lo ncsw('r 1I1(,S(' qtH'sliol1s nnd to pl'l'senL Ihl' !'('stdls of 
frt'qtWIH'Y sludies mndl' on ()(>uk ,'ul('s of surflte(' 1'l1l1ofl' fl'om tlll'smnll 
mtlul'nl wnt<'I'sh('ds (J, fi, g, D, fiJ, 16', 17, lU, 21,22, and 23), ~1nps 
of thl' soil-('ousPl'yat iOIl stn t iOlls from \\'hieh the dnliL \\,('1'(' d('I'in'd tHe 
to be fotlud in lhe Johlpl' 011 lht, bnek insidl' Coyer page of this bulletin, 

NOR~JALCY T.ESTS 

l\ltllOllgh it is l'l'C'Ognizl'd llln.t OUH'I' phns('s of \\'('utlWI' may nlso 
hnyC' nll'(,t'll'd tilt' l'XpZ'r1Il1l'lllnl I'l'sldls, lht, comparisons PI'('sl'nl('d ill 
this bullplill nrc limited lo pl'peipitation only, Kormal pn'('ipitfttion 
wus df'lin('cL by fl'eqll('J.1CY studies Ot' by iLYl'rng(!s cLet;('rrnilwd from long
term ,rCn.tiwl' BUl'elllll'eeol'ds, '1'111'('(' t('sts of nOl'mnley w('re mnde iLt 
(,Heh cxpl'J'iml'nL stlttion, 'l'h('se lC'8ls were for: (1) .Amollnts of nl1 n1111 I 
and ll10ntldy prl'C'ipilnlion; (2) intl'llsiLiL's 1'01' "nl'ious tillll' intl'lTnlsj 
nnd (:3) nYl'~ngl' nllll1iJ('1' of anlluulltnd mOlllhly l'x('('ssiy(,. sLorms, 

A::\roCl'\TS OF PH ECII'I'f' ·\"'IOS 

FrNIUl'IH'Y studips w('n' mnd(' (\1' amouuLs of pl'('('ipitntioll bns('d 011 

]OI1g--tl'I'1ll \rpntIH'I' BlIl'(,:lu 1'('('ol'(ls, Thp,.;(' s(udi(''; w('n' Hlnd(' for 
nl1l~lIill pl'l'd pi lat ion flnd fof' till' ])I'(,t'i pi laLion tlln l {)('('UI'I,(,d dUl'ing 
ellc'h ('tlll'ndlll' Illonth, '.I'll(' maximum nnlollllls of !)l'('('i pi ltl! ion L1ll1l 
could 1)(' ('x])(,('[l'd for "iLl'intls 1'('('Ul'I'pnC'l' int(,ITuls \\'(,I'P UH'I\ l:l.bulntl'd 
nnt! ('om pnl'('d wit h ('0 I't'l'>lpond i ng YHllI(,:'; dp«'I'm iIu'd 1'1'0111 {'I'NIu('nc'y 
studic's of' lhe ('x]wrinH'nl stn t iOll n'('ol'c!, 'l'lll'S(, eompfu'isons Hr(' 
shown in tabll's I, ;i, n, 1:3, 17,21, 2;i, nlld 20 which giw IWI'liIH'lIl 
I'll infall nnd 1'1I11ofl' dnl:t fl'om pig-h t soil-('OnH('ITn Iion l'xpel'irnl'1I ( Stll
lions, 'rill' duln fol' l'11<'il Blati(JII appl'tU' illlhl' tllbl(1S uncleI' thl' lll'nd
ing for Lhnt Htation, 

3 Unlit, nUlJ1UNti in pnl'cnLhe::lcS refer to Lit (,I'at lin' ('it pd, p, .22, 
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STUDIES OF RUNOFF ON SMALL WA'fEHSHEDS 

INTENSITIES 

Frequency studies were made- of rainfall int!.'nsiti!.'s fOl' E-, 15-, and 
30-minuto periods, '1'hese studies WC!'C' bnscd on long-t.erm rccon\s 
from the first-order Weathcl' Bureau station closest to till' C'xpel'inU'llt 
station, vYhen an cxp<'l'imrnt stlltion wns found to lw lll'Uriy l'qui
distant from two flrst-order sUtlions, frcque'H('Y sl.udies W('rO made of 
tho inknsitv dnllt from hoth sUf.:h stations, Thl' rninfnll intrnsitirs 
that could 'be llxp('('lNl fQr vitrious 1'C'('.U1'I'('1\('O inlC'l'\rll\S wcro t1ll'1l 

t!tbdlttcd {Ol' C'it('h time pcriod nnd ('Ompnl'N\ with '3imilnl' Yn]ues dc
lel'minNI from f'rl'qllcJ1('Y stU(1i('S bnsrt\ on tll(' cxp<"l'in1l'nL slation 
l'cco1'ds, 'l'nbks 2, G, 10, 14, ]8,22,20, nnd 30 gi.ve tilc'se figul'es for 
caeh of the eight stnl ions. 

Prior to .1O:~5, firs t-ord ('l' 'Yl'llth('r BurC'nu sln,lions I'cportcd the 
itmount of l'ninfnU al t.he end of cndl 5-minute ])C'1'io(\ of ('x('essive 
rainfnll. Sill(,C chnnge..; in rainfll.1l inlensity do not. Ilc<'('!".sariiy coin
('ide with these ii-minulc divi!".ion point!"., mnximuminl.ensities for nllY 
time intel'vn\ ('omputl'tl from t.he W('nth(']' BU],l'IUI tnbultl,lions nl'11 
usunlly less limn tho {rut' nULximum. Ynl'llell (20) found the d if£ej'enec 
to be 8 to 10 pen'C'nl of til(' ('ompu ted i1gUl'(, for ii-minute pel'iods and 
4 to 5 p('J'('C'IlL fo\' ])(,l'iods of I hour, Fol' lit(' rr(~qU('mT studies used 
in this bullet in, 5-, lii-, nml 30-minu te maximum inl e!lsi t it's ('ompllteci 
from \n'ut\H'r HUI'NlU I'('('onls wert', 1110J'('fol'l', illt'r('nsec\ 8 pel'Cellt to 
approxinllLte the lrUl' mnxinmBl in t (,lIsi lies, 

EXCESSIVE ST()H~IS 

An ex('('ssiyl' storm wns lnk(,Il ns onc ill w1lh:h the nmount of min 
thllt fl'H c\Ul'in~ nny ii-minutr pl'riod wfi'H'qunJ 1.001' gl'l'nJl'l' than 0.25 
iMIl 01' in wldeh t hl' n1110\11I t thiLl fell during nny pt'rioel in t'x('ess of 
5 Ininu les WitS equal to Ot' g]'eiLl('l' lImn 0.25 indl phIS 0,01 ineh for 
('neh minut('in ex('('ss of 5, b 

Thl' !LY(,I'nge Ilumlw)'s of nnnuni nnd monthly ('x('essivc storms wcre 
(\ell'rmilH'd from Yn.l'll('l\'s (:20) :W-yeae lotnis, Thes(' nYPI'ngl's were 
lllpll lahuln.1 C'(\ Itlld eom ptll'NI \\'i Lit similHr vHlues obln,illl'd {rom the 
('xpl'l'i 111I.'IIl slltt ion ,'p('ol'ds. 'l'hC'y nre gi n'll in tables 3, 7, 11, 15, 1\;, 
2:~, 27, I\n<l :rt for !~lu:h of lIw sln,lions. 

YnJ'lll'Il's (20) lotn.ls wt'n' bMH'd on mnximulll \'ftinfnll inlt'nsi!.ips 
('o I11IHllpc\ from '''('ntlll't' BU1'(ljUl l'N'ol'cls fo]' Iwriods prior to lOan, 
Sin('(' mn,xirnum inll'llsilil's ('ol11p1l1('d from slI('h l'eeords have bN'1l 
found to bc !.t'st; thnn tit(' tnlp tnllximulUs, it follows that thC' numlH'l' 
of ('x('('ssi n' st01'lns (\l'iinNI by 1ht's(' yaltlC's must nlso bt, .I('Sf> t.llnn lhl' 
tnlC' numll(']'. ).Inximllm 5-', lii-, and :~O-mi\l1J((' int<'llsitil's foJ' lite 
])(,1'iod of j'l'('orc\ for ('nl'h ('ons('1'Ynlion eXlwl'illlel\(, stnLion W(,l'(' ],Nhl('ed 
by dh-i<iillg by LOS to oblain YfI.\tI('S c'oIl1pn.l'nhh' with lhose USNl by 
'{al'lH'U. The nY(']'ilg(' altnunl numbl'l' of eX('('ssiv(' slOl'ms was th(11l 
dt't('rmined from tllt'S(' rc<lu('('(\ intel1!".ities nnd (~ontpal'ed with the 
~l'\ll' ny('rill!C'. As a )'('sltiL of l\t!'sl' ('ompnl'i!".ons iL wns ('on('lu<il'(\ tiln,t 
thp 1111mbl'l' of l'X('('RSi \"l' slol'IlIs 1>:1$('(1 on \ren.llt(']' BU1'('nu ],(,(,o1'<ls 
for thr pl'l'ioc\ prior to lOa;"i should bein('l'('nsNI by 1(3 (H'I'('enL Lo 
npproxim!ll.e lht' n('tllnl HlllltiWl', Ynl'I1('\1's :10-)'1'111' loln.lil wero 
n{'eol'dingly inl'l'P!t::lpd b,r lhis nmoulll. WhCll uSNI in this blllll'lill. 

http:rainfll.1l
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Pc;AK nAT.I~S OF llUNOli'F 

A bri('f description of ('n{'/t wnLetshcd in(l\uding sizo, land usc, and • 
pI "ioel of 1'('('01'(,1 is giwn for ('Itch of t.he stiLlions in lltbiC's 4, 8, 12, lU, 
20, 24, ~S, nnd 32, ];"J'(,'f{t1('Jw), sLu<ii('s \\'('1,'(1 miLd(\ of titt) pcnk mics 
QfSllJ'flll:(1 1'llJloil' .from Ntdl of lllCl !111,t,u1'U1 wttlcl'sh{'ds nnd from some 
sci('('i.('d tel'l'llON; ILL the stations. '1'11('8(' lnull's Itlso Rho\\' tilt) peak 
I.'Id('s tlllLt could be {\),.l)('(~l('d to be l'q\lil.!ed 01' eX{:clllicd for vn,'io\ls 
rC{'tlJT('l1eO inU,'l'vtds at. f.i.lC' \'llriOllS slntiOils, 

FnEQUENCY STUDIES 

For lIw f)'('q lIl'ney stud ips of I1JUl\l!d nlld mont hly 1l.lII(HIJ\ts of pl't'('ip
i\nliolt 111('1'(' WitS, of ('01U'~i(', only onl' sui'll itll101l1lL fo)' (\ltdl ('11,1('11(\111' 
Y{'tU· of l'(,(~ol'd, This WIlS not Il'lIl', Jl()"'l'Vl'l', for studies of l'n.illfull 
in/t'llsiti('s and p('lIk mU's of Tuno(\' nnd in Uwsc studi('s only \'ho IllUX
imlt III VI\I\lp fol' (,Heh ('uh'ndn,l' ),('11.1' WIlS eonsiclt,J'('(1. SiJl('(" (,h(~ ('lll!'IHIIIl' 
Y{'IH' \\Tllil ULkNI ItS th(1 time unit, t!tt' l'!'sulls indi(,llto thnt Ov('!' II. k)l1~ 
pl'l'iod of Y('lll'l:l n.n IW('!'Ilg-(>, of 1 )TNtl' in 2, 5, J0, 25, or 50 YQm's tun 
bl' ('XIH'I'lNI during \\'hieh slH'rifiNI vnlu(\s will be eq'laled 01' (\xcO('dml. 

Hill(~l' clisl.l'ibutions of I'llinfnll nnd fuuoi\, datil m't' \lSllu.lly (~onsid(\1'
ably sk('wl'd, GUlllb{>I's (7, 14) 1tI('lhod for ('oll1p'Uling fl'('quP\wies, in 
whit,lt It(, implies IL ('onsbw[, sk('w, WitS found to bo V('1'Y w('11 nelll,pted 
t () f1'I'(IUt'JHT stud i('s of tll(,s(' ph{'nolllC'lln. ',1,'110 pI:O(:('dlll'l's dt'y(']op(\d 
by (l'lImbl'1 WI'l'(" tht'J'dol'(" selt'ded 1'01' tht" c\('rivn.lioll of L1I(\ 329 
fJ'l'qu(lJwy (!1l1'YI'S l'outpu[l'd liS purL of th(l studies i,1I this lnrllet.in, 
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'1'lll' c1uU't in figul'l' 1 shows thl' (iumbl'i mt'lhod uSNI to l'sLimn[c 

thl' tlt11011nts of Sllll'eh prel'ipitlltiot1 lim! might. be l'XPl'('(l'd fOl' nny 
l"{'(,UL'l'('Ill'l' inll'l'Yitl (Yl'IH'S), Figut'('2 illustrnll's the' (huni)t'l method 
of dl'll'l'mining tlH' tl1Hxitnlltn aO-tnitlul(' l'ItinfitJI illtensity that mighL 
Ill' l'XIW(ll'tl (lY('l' H IWI'ioti of :n'!lI'S, Pl'!tk l'nl('s of l'Utto!!' lhal ('ould 
1)(' PXPl'l'll'tl 1'01' y,u'illu . ., J'('('UI'l'l'lll'l' inll'l'\'nls Wl'l'(\ oulninl'ti in n similar 
wny. 

CO~CLCSIO~S 

No !lttPllIpt has 1)('('11 ttwdl' ill this bullt'lin 10 adjust l'Xp('I'inH'lllal 
d ftlll for Hbl.lOl'mH I \\"('t\ l hpl', '1'11(' lhl'Pt' 1l0l'llIfd('v le:ils thnl IIln'l' 
bPl'lll npplh'd to till' pn'('ipilHlion ('XI}('I'il'IH'l'd du~'ing thl' pl'I'iod of 
l'l'(,OI't\ should, how['HI', (,lJllbll' thl' [('('ilni!'ian to dl'll'l'l1lil\(' wht'lit('l' 
Ol' not such tldjll~tllH'lItS HI'(' 1lt'('PSSlll'Y, 

A COI1l[l:U'iSOIl or I'unotl' fl'om smail WII\l'l'shl'c\s hn:1 showlI thaL the 
Hl'PH, of thl' Wltll'l'slH·d htl."; n. rnHl'k('d efrl'd on lh(' I)(,Hk I'H,t(' I)(,t: Ht'n', 

In g(IIH'nti. it 1111\)' Ill' :mid thnl thl' in,l'gl'l' lit(' wHtl'J'slll'd lhe slllull('J' 
will 1)(' till' l)Pltt.: mtl' of J'uno!!' [WI' Hert', Titis dl'l'n'n::;l' ill p('nk 1'Il,((, 

pl'l' Ill'n' with ::;i::w of wnt!'J'Hitl'd i~ l':;pl'cinlly I'apid foJ' wnll'l'shl'th; of 
!t,:;:; thllll tDO lIen'S. \)il'{'('( UHI' of til!' tnbltia((,d pl'nk mil'S should'/ 

• 
tlll'I'(,flll'l'. Iw mndl' on'" in COllllN'lion wilh wnl('I'HIH'dH fhitt ImY!' 
nppro:.;iIllIlII'I,\' thl' sam;' HJ'PlI lIS thO:;l' illt'llld('d ill lite lnJHllnlion, 
[<'lItlll'!' sllppl!'ll\('lIlnl sludlP'; lIlny bl l 11 lIul (' lItHL will ddl'J'milH' Lit(' 
pl!'!'!'t of \\ ntl'l'"Lll'd siy.l' nnd titus llIakl' pOSHibll' the l'xlJ'npol!tLioll of 
~hl' Ill·nk ml('s to itLJ'gl'r Itl'elt:1. 



------

6 rl'ECl'u~rcAL BULLE'l'lN 085, U. S. DEP'l'. OF AGHlCUL'l'URE 

RAINFALL, RUNOli'l~, AND FREQUI~NCY TABULATIONS 

CONSEIt""\1'ION EXI'EftUlENT STATION NEAll BETHANY, .MO. •
'l'AIlLE I.-Oomparison of /IIo1llhly and CI1!It1tCll predpilaUolI for vart'ous recurrence 


inlerva Is 


1\l'ollth 'LocullQn 

[lIcht.t IlIch", Irlche.' Iuche., Illche.J I utlry (llethllllY, ~Io.l.,,, ........... 
 I.W 2.:12n I ••••••••••• l"t,JoS~flh. 1\10,1............. a.oo :1.88 4.5.1
.05 1.75 2.:'11' 2.0;P,'hl' tnt',\' ;(llt~thIlIlY, ,\H).... a,·IO 
• I. ............ ~t los .ph ~r() .78 1. r~l 2~O2 2.05 :l.t2
i'··'~" ... ~'~.~,.,,~ ............ " .. 1. 2t :!.1:\ 2.7:} 
 iI.52 4.00Mllr'h ,{lh'lhfllly, 1\10, .. ,- M"", • ., ~ ~ ........ 
 1.3·1 2. 2'1 2.70 :I.M• C ' ............. St•• Jos"I,lI. Mo, " ... __ .". ·I,OS
I.SH ;;.2.1 -1.1-1 5.!10 0.15\ pI'li {Il"tlllllll"' Mo. " .. _......_..... 2.·1.1• ............... St JO$<'ph ~I(J :1.riI .1. IS 5. US 5.7:1
2.05 4.:111 5, !..>u~In,\' {h~tllllIlY. Ho .. ::::::::::: , 3.0,1 fl,·1Il 

n.w '/.au
• -.............- St J(l«'ph ~Io ' 8. 15 10.;1·1 1I.1l.1 


{h,:tllliil)" ~io... "u••• _•• 
3.07 0.27 7. iO n.7:1 1I.ltl
Juno, ..................... ·1. I,~
~ ., St• .ros~ph. -'[0. 7.&1 U~ 75 1~,lIfi 1-1.78............ ·1."7
~"'- i.(~' 0.·18 11.87Jllly. {l1l'lhllny ~I{) ... ........-...... " !:l.OL
.................._.... 0... " I.SS I :1.61 ·1.07 5,07
SI. Jos< Pll, Mo,,, ........ '" 

~ H.UO
a.ao 5.50 6. IXIAugnst {llNhnll)" Mo ... ,.... :Utl S.SH I 10.26 
., n ~ "". w" .. " O. [;(i S. (\.q'- St.J'(>S,'ph, "10 " ........ 1'1.2·1 13.IS
3.:lS 5. lU n.:!:l i.SO~"l!tl'lIIber !{HCtl\III1Y,~IO ...., ....... :I.r'l 8. Ui>


0.1i7 S.lin 11.20; HI. Jos('ph, ;\10 .......... " :t.m 5,7n 7.10 
l:l.1tl 


!I.IJ& 10.·15lI,tubl'r 1{"~lhnIlY. ""l,......"....... 
 2. l7 4. !Ii 5. SOI St. JoSt'ph, "10 "."..... __ •• 2. ~)'I 4.·1(1 
7.ilS II. 0(1 


:\I)\'('llb,'r {Ill'tllnny, ~to"., ........... 1. !Ill a.lJll 
5.61 7.~~1 S.:ltl


j St. Jos""h. "[0, ............. 1,5G 
0.27 iI.!lU S.!H


2.08 :l.IX) n~ 11 5.0UI )l'{'t-m twr. (l~tlIilIlY' "10_ •• _............. 1.00 1.(15 2.()j
St, JO$""h, ~Io................ 
 2.O:l :I. (~l.SO 1,07 2.18 2.5·1 :1.33 
.\lII1UIII {"',lhIlIlY, "fo................. ~'ll.OO a,1.02 
 :li.~~ ·11.W H.74:12. UU• JSt. JO$~[lh, .\I~~::~~~.:.....~:~ ·10.10 H.7:1 W.8:! 55.27 

.., •• ---••_-__,,__ -'.-c.,.. .....-. •
I ('Ol1s('r\'nllun I~xperhnrnl Stillion, lI('thntn', ~ro., lIl.'Ja-12. 
• U. S. W('lIlh"r I!nrl~llI Station, St. Jos,'ph; :'10., IS7r .. I\I;JO. 

T,\III.f] 2.- Comparison of rm'I/fa/{ ill/('II qitl('s for se/I'c/('d time period.~ a'lId recllrrence 

illll'rlJais 


""'EIlAOt, 1~'I't,~SI'I'Y IIOIl 5 ""~U'l't,:S 

BN'urrl'nc(' ftHl'r\'III, I YNII' 111-
LocutiOn lind period 

; 
IIICht8 j}er [lIc"r•• Jler i IlIche., fler [lleI,t•• perhour ; hOIU I "oltrIlI·thulI,\', ~[o.t n\l;I:I-12) .......,-- •••• , • ..1 hOllr
·'.s:.! :St. JOS~Dlt, ,\[0.> (1911-:15) .........._ O.·IU 7.:18 S. 09
·I.S7 ' II. CoG j 7. ·Ia 8.00 

A\'I~ltACJI': 1:-';'I'I,:-;-S1'I')' ~'Olt 15 MINU'I'I>S 

5.&1"-;;-1 5.00 I·1.61l 5.:1.1 5.S1 

~---=----

1 

rlelllllllY, "[0. (10.1:1·121 . -.................1' 1.!l7 , 2,00 :1.17 j 4.2,1SI. JOS('lIh, .\10. II(1135) _.•. _............ :1.711 I
2. ~i7 J, 3.15 :!.'~ll ·I.:CI ·1.82 

t ('()n~l·r\'nti"u F;'p,.tUlwnl Stillion, IINhlilly, "ro. 

1 U. S. \\'~ntlt~r Bureau :;tlltloll, :;t. JO~llh, .\10. 




• 


• 


• 


S'!'UDIES OF RUNOFF OX SMALL WA~l'EnSHEDS 7 
TABLE 3.-Comparison uJ number oj 1II0llthly and annual excessive star illS at the 

station, 1933-42, with Yarnelt.'s 1 SO-year average 

Y'lrncll's' 
:I().ycllr\ 

IIgo plus 1(1 
Month 1933 1934 1935 19.16 103; 1938 IOJIl 11).10 11).11 11).12 'L'otlll' vcr· 1l\'CI'II~(\ 


percent 

------ 'I~~~~~IIJ i':;;': ~l~:l;:: ;;;:;:: ;;;; ;;::~;:;;: ;;:;: ~~~ ~r=---
ber ber ber ber ber ber her I ber ber ber ber btT NIL/II~t'r

Jlltlunry ... __ • 0 0 0 0 0 0 0 0 0 0 0 0 0 
1·'rl.JnJ.lr y. ... 0 0 0 0 () 0 0 () 0 0 II 0 0 
Mllrch. •. .... 0 0 1 0 0 0 0 0 0 0 1 n. 1 0.3 
,\ prlL • _..". , () 1 0 0 0 0 0 0 0 0 1.1 •a 
A.ny........... :I 1 3 0 0 3 0 1 1 2 1-1 1.-1 .8 

Junc.,. ........ 0 I .[ 0 0 0 i 3 2 1 18 I. 8 2.1 

July.......... 2 0 0 0 2 1 2 2 0 L 10 1.0 1 •• i 

Augus!.......... :I 2 II 0 0 ·1 1 0 1 2 la 1.:1 1.5 

Septlllnb~r. .... I 2 2 1 0 0 0 0 1 2 U • U ), 5 

Octol)t·r...... 0 1 0 0 0 0 0 0 3 0 .[.4 .:1 

Novt·m1wr.. '" 0 0 0 0 1 0 0 I' 0 0 0 1 • I • 1 

December. .•••• 0 0 0 I 0 o. 0 0 f 0 . 0 0 0 0 0 

AllllUII! •• , 8.4-, --0:--Sllol-··I'j-af-;rj"lO(oj-s-r-s-l-ilj7.1 
,-,-~,,,_....!-........!._-,---,-_-,---..!._..!---!.._.l..-_ 


I Sec Itternturo citation (20). 

TA ULB'I, Watersheci til'scription I ami II1/lXtlll.Utn peak rates (if rll7loff per /lerc Jar 
V(lrioliS n'Cllrrl?'Iice £ntl1rv(ll.~ 

l\[nxhnllrn Ilcnk mles of runolY 
pcr ncro for reClIrrClH'U Illtere 

ml, 1 ycnr 111-
Wnlerslwd l'erlod ofLnnd uscl\oslgnntlon record'I--...,..----,--.,----,-- 

2 , 5 I 10 25 I 50 

yeurs! ycurs yenrs y(lurs yl'ar~ 

""1 ---.'1---------------.1
---- Cubic -;:;;;;; ~_::;:;:I;:I:II~I;;

! jeet jut Jeel. jeet jee l
I 1 1 per per 1JCr per per

f"erts '} 8«011</ 8ecOIlc/I'.~ecOIl</ secollcl·.~fC(J/II/


I.'II-A -" J { =1: Mh I P'lsturC: COl\tll\1I0U~ blllcsmss: terrnced. 103·1-12 O. GO 1.3·1 1.82 2. ·15 2.01 


I',~-U ""I{,~:~ii8 '}PllSllIrc: pernUll\ClI! blllcgmSS·· ....·.···l!\13:1-12 .SI 1.76 2.:17 3. \U 3. is 
1';1-(' .. ; I.U7·1 i !'nsturc: COl\lll\uQlI~ bhll'g,·".~~: contonr '!l:lll-12 .48 1.05 }'·12 1.91 2.21i 

, Cm'rowl\d. f 
0-3 ,{I'I.S-I' :).I')'('lIr rotation: cliltil'tltl'd "nnlnel to I 1D:~j-12 2.:17 3.81 -t.75 5.98! G.8S 

,. .... , ·t.-I",<;·f t1~ltl boundaries. 1 


{ • .",q ...... ,. 2.112 I r~yl·;lrrQttltlon;conlourcultl\'l\tlon...... , 19:1:\-12 I 1.0S a.Ol ·I.m n.ll; 1.00 

1J.l. ...... ~ 2.12.~! CnlllfOl111ion:SlripcroPl'cd ........ : :0:11-1211.51 f 2.77 3.581·I.G6 6.·1-\ 

I.H..........j 7.51! '."YI,ar.rot:lll0n; conlour CUllh'ut.lon"..•• ·1· W:I5-12 .. 1.IH i 2.I~i :1,83 ·1.9S I 5.82 
D~2~~.~: :=:I 8.1).1 ! . ·I·s~ar rotlltt~'~:.~~.~~-:••• ~ .~~=. 10;15-12. _ ~S~.!.I_l_.8_7......_2_.5_:I-,-_:I._4_0"'1l-.·I_._(fl 

lFor fllllon' d~t:lill'ti <il'scrlption. IC~ 8('8-'1'1'-30 find supplem~nls (ill,.!t, nnd 28). 
, l'1'rlod for whlch tretlUl'llcy Sllldlc3 were made. 
, .\rM b~rore Aug• .12, 103S. 
I Arpu ber(lf(~ ,xO\· .. ~2r lU.1~. C) 

' • .\ren b\'lorp ~hlY 11, 193·1• 

http:3.581�I.G6
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8 TECHNICAL BULLETIN 985, U. S. DEPT. OF AGRICULTURE 

MISSOURI VALLEY LOESS CONSERVATION EXPERUIENT STATION, 

CLARINDA, low.ol 


TABLhl 5.-Comparisons of monthly ami annual precipitat~'on for variol~s recurrence •
intervals -

Recurrenoo Int<~r\"UI, 1 Y('nr In-

Month Smtlon 


_~l~ 10)'"lIr5 l~ 50 yeal's 

Incht. Inch" Illchu Jllcht8 1IIeh,. 
iExperhncnl stlltlon I .......... CI.82 1.47 1.00 2.41' 2.88
J,mlmry, •••••••••,. Weather Durcllu stutlon'•••••_ .SI 1.3S 1.75 2.2:1 2.59 

gxpcrilllcnt. ~tntl~n •••••_... .55 .91 I.U 1.41i 1.611~·ehrullry•••_.__•••• Wcnther DUrI'llu stntlon••••___ 1.(1() 1.83 2. :It! :1.07 3.59 

~t Ilrch .•••••__...... 
19XI'..'rhncnt slntllm ........... 1.10 2.11 2.77 :1.(1\ 4.2il 


\V(·nther Uur~m stIlLloll....... 1.49 2.40 2.90 3.7t! 4.:1:1 

Experiment stnthlII ............ :?O7 3.49 4.,11 5.ti2 6.61
"\ prll ......__....... 

W~llther Bureau stlltlon....... 2.1\8 3.00 Uo (.00 6. il 


r:XflCrhnent stlltion. _......._. :1.00 6.31, 7.88 \l.U4 11.4-1
Mlly................ 
Weuther Burellu stlltion ....... ·1.10 0.36 7.84 U.78 11.19 
Bxperhllt!lit stillion. """,_" .1. 70 7.00 Ill. 05 12; 70 14.19JUflO, .....' __."'''. Wcuther Burellu stuUOIl ....... 4.112 7.1" 8.70 10.00 12.411 


July............... t~:XJlerIUlellt stlltion. --••_••••• 2.55 S.Ii! 6.92 \l.18 JO.8:1 

Wellther Bltrfllll statlon•• _ •••• ;1.G9 0.27 7.00 HI. 17 11. i9 
~~xJlcrhncnt stnthm........... ~OO ·1.9-1 II. ~I() 7.87 O.USAu~ust ....._•••••• \\'!'ntlwr Bureau stillion....... 3.~ 5.15 II. :16 7.00 9.1:1 


Scptember {~;Xfl<JrfulCnt stnthlll . ......... 3.95 7.41 9.07 l~ft·l 14.81

'-""""1 Wcnther Bureau stlltton....... 3.34 1;.04 7.80 10.12 11.81 


Octol,.,r H~:xpcrlmrnt stlltion ............ 2.·((\ 5.36 7.24 IJ.72 11.03 

"""'''-'' Wenther DUreRu stlltion"..... 2. 48 4.01 5.01 1I.32 7.28 


November Ir~XJl<lrhllcllt stutton •.••••--._. J.38 2.05 :1. ,17 4. f>O 5 .• 15 

• --..... ,... WeRther ,Bureau stution. ",•• 1.27 2.47 3.25 ·1.28 5.03 
DccemlJ<)r l~xllCrhlleut station .......__... .83 1.56 2.04 2. 67 :1.12 

,"....... WcalherUurcau sllltlon....... .9'J 1.11 2.23 2. 01 3.40 


AnnUl:) I{EX1lCrllllcllt station. ""-'_'__1 2il.00 35.00 40.00 47.09 SI.82 __.._=..... WClither Burean station..".... 31,IiS 37.72 41.71 46.97 56.81 

I Oonscrvution Expcrhm!nt Stutton, Cfurindll, fowu. \9:14--12. 
• U. S. WClithm' UlIrcrlll Stutlon, Clarinda, IOWII, 18i:;'I930. • 

TABLE 6.-Comparison of rainfall intensities for selected time periods and recurrence 
intervals 

AVERAGE INTENSl'rY FOR 5 MINUTES 

ncctlrrenCt,l Intervnl, I YCllr 111-


Location lind perlod 
 !----.-----..'\-----,c----...,.----
S yellrs

----------------,1-----1----- --~- .-"~--- --..~ 
llfchttptr illeh." 1>tr lilcht. l"r 

hour hOllr hOllr 
st. Joseph" Mo.1 (1011-35) ..___.......__••• ~.S7 5.88 6.56 
Omnhn, Ncbr,> (1912-35) ...._.............. ~. 1-1 5.12 5. i6 

A Yrru~~.......... , .................. 4. !II Ii. !II G. 16 ! 

Cluriut\tl, (owa' (1Il:H-II) ...............__ 4.90 5.92 6.52 


~ -", '--:AVi~nAGE IN'J'ENS1.TY FOR 15 ~!lNu1'gS 

;'-;::~)h, ~[~.-;;~~~.~=.~......-- .-" -. ~_1'.~11 4.20 ""~4.-O-O-:-J-----;--~ 
Omllhn, Nehr. (1912-35) ................... "" 3. i2 ~. 23
I 

A \'crage..... _......____...___....... 3. 19 3,00 4.401 

Clarlndn, 10wII (1934-11) ......_.......___• 3.,';1 4. J2 4.•52 ; 
, 1 
-- - -----:;;vF.i!XoBiN;rJ:::~iiPi;y j,~-OJt 30:\ii.~U'rES-

~)ll\l ~[~~(;~;:;=~............~I- - 2.;7--'- '3'~-1' :u~;] 

Omaha, ':-:cbr. (1912-35) ••_.............. _. 1.88 2.6S.,_:.:.!.~..l 


.\ Wr1'ge............_................1 2.12 2. 00 I :1.40 t 

~~, 10wI\ ~~~I~~~~~.•: .. ~::=.:.:~~=- 2. 30 2. 81 3.13 I 

I l1, S. \\'('IIIIH'r 1I11r~lIu Slutlon, SI.. Joseph Mo. 

1 U. S. WClIther Iluretlu Stillion, Omllha, Nebr. 

1 COU5llrvlltlon ExperIment Stlltlon, Clllrlnda, Iowa. 
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9 STUDIES OF RUNOl~F ON SMALL WATERSHEDS 

• 
TABLE 7.-Comparison of mUlI/ler of monthly anci annual excessive slorms at the 

stalion, .1934-41, with YarT/cll's1 3D-year average 

Yilrm~I1's I 
aU·yenr

MOllth 1934 1935 1936 1937 JIl38 J939 mlo 1941 '1'otlll A vcr· 1I,~rllgO 
Ilgo J11IIS to 

PCrt'Cllt 

--------~-I-- ---------------------
N,Lm- Num- NU1ll- NILIII- Nllm- NU1/l- NI/111- Nittli' NUIII- Nllm
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ NumlJerJnllllnry_••••_•••__ ••_.____ __ 000 II 0 0 0 0 00 o 

~·lJbrunry___••_____________ __ 011 0 0 0 0 0 0 00 oMarcIL.__ . ____ •___w________ _ 0000000000 .2April. _. ___ • ___.._________ ••• 1 0 2 I 1 0 0 1 0 .8 .31<rllY " •• __ ••_._...________ d 2 1 0 3 0 0 0 :l \l 1.1 .8JUliO, "" • ___._.___ ._.________ 1 2 2 2 1 4 2 3 17 2. I 1.7July•• _. ________•••••••• ___._ 1 1 1 ,I 0 3 tl 0 1O 2.0 1.5August. •••••_._._._._______ _ 1 I 0 1 2 0 2 1 8 1.0 1. ·1 
Scpt(!tuhcr.................................... .. J 0 J 0 () 0 1 3 0 .8 1.2 
Octoher••••__....._......... o 0 0 0 0 0 0 4 4 .5 .3
N OVUIII ber......___••____•••_ 0000000000 .1
Det'l'mher•••_....___•__•• _•• o 0 1 0 0 0 0 0 1 .1 o 

AIIIIIIlI!.......________ •___ _ II 7 11 15 67 8.,1 7.5 

I Seo litcr,ituru cltlltiOIl (fO). 

TA/lJ.E S.-IVa/ershed description I anri11laximuITI peak ralcs of runoff per acre fo./. 
t'ariOlt8 recurrcnce intervals 

Maxllllum r'"k mtes oC runolI 
per ncn~ or n,currCllcQ Inter· 

Period \'nl. 1 yenr InWlltl~rshed Area LtuJd Ul\() oCdeslgnlltlon rcoord 2 

• 
2 5 IiOIII I 25yellrs y('urs y(!nrs 
~~ 

Cubic ClllJic Cllbic Cubic CIIIJ/C
[ut rut rut Jut [ttl 
per l)er [Jer per l)cr

ACT"" 	 ..CDlld ..coml 8ecoml ,,,roml .,ccowlV_.,••__• _____ 3.25 	 Untcrmccd; rotlltJon oC t'Orn, corn, Dilts 19:H-I1 1.10 2.60 3.68 4.0i 5.01 
with seedIng of clon'r lind clover. W_..._. _____• 1.07 Unlt!rruc..'ctl; rotation or corn, corn, I9:H-I1 1.00 4.11 5.51 7.35 8. iO 
corn IIl1d OlltS.X •••• ____•___ 1.97 'l'errnccd: rotlltloll oC corn, corn nnd 19:14-11 1.13 2. 87 4.00 5.40 0.58 
outs, 

y .......-----. 3.25 Unterrnccd; rotlltloll oCmrn, mrn. Ollt.~ 19.1·1-11 1.43 :1.01 ·1. o:! 5.aS 0.37 
with sCt'dlng oC clowr, 11IId clo\'(~r.

Z .••• _........ 3.12 'l'crrnt,:d: rotlltlon oC corn, ('Ilrll, Ollts 1934-11 .35 .82 1.)3 1.53 1.82 
with sl'l'(lIng oC clover lind clo\·er. 

'>~'M_''''''''__ '-<"'''''''-' 	 -,-_ ......" . 
, I'llf II 111"'0 dctnlkd (kscrl,.tlon, $CIJ S('S·'[,I' :11 lind supplelllent (1o, 16). 
, \'('rlod for which [requcncy sltullcs were IIIl1de• 

• 




------------

10 'l'ECHNICAL BULLE'fiN 985) U. S. DEP'l'. OF AGRJCUVfUHE 

SOIL CONSERVATION SEltVICE EXf'EIU~IENTS IN COOPEltATION 'VITH 
KANSAS ACUICULTUltAL EXPERUIENT STATION AT ILws, KANS. 

'fADLE 9.-Comparison oj monthly ancl annual 7)Tecilli/aUon J01' va1'ious 1'eCU1'rence 
intervals 

Recurreltc() intermi, I Ycllr in-
Month Station 

2 yenrs 5 yenrs 10 ycnrs 25 YCllrS [r() yenrs 

JnnlJ ry tl~lPcrbncnt stntlon 1••••••_... 
n ............ Wootlwr Burenu station J_•••• 

Inchts 
0.38 
.42 

Illches 
0.98 

.117 

Inches 
1. 37 
1.:13 

I1Iches 
l.89 
\.80 

[lIche"
'.1.20 
2.14 

I.'~l 11 Y 
. -)[ nr ••••••••- •• 

Bxperimcllt sllltton•••••••••••
"'cllthcr J\urcnu station••••••• 

.45 
• GO 

.70 
1.-1-1 

1.01 
1.m 

1.211 
2.58 

1.50 
3.05 

M h 
, urc •••••••••••••• 
\ptll 

, ., ••••••••••••• 
"flly..•••••••••••••• 

Junc................ 

Jtll " 
,. ............... 

Blpcrbnont stntlon•••••••••••
'Vcllthcr Burellu stnLIQn ....... 
Bxpcriml'lIt. stntlon•••• , ......
Wenther Burcnu stntlon••••••• 
l~lpcriU1cntstllt1o\1-·I········
\\'Cllthcr Jlurcuu stut ou ••••••• 
B~pcrlitncnt station. i········
" cnt lor Burcllu ~tllt on....... 
g'pcrimcnt stlltlon ..•• ""'" 
Wcather llurcllu stntlon ••.•••. 

.85 

.80 
I.-li 
2.1-1 
3,38 
3,01 
3.39 
3.25 
I. :13 
3.1-1 

2.10 
1.70 
2.65 
3.00 
6.80 
·I.HS 
5.74 
5.25 
2.77 
5.\5 

2.03 
2.aS 
:I.-II 
4.5.". 
7.37 
11.IlII 
7. '.IS 
£i,55 
3.71 
6.·17 

.j,OO 
3,20 
·1.42 
5.S'./
11•.].1 
i. Gil 
O,:lIl 
1l.27 
-t. on 
8.111 

4.79 
:1.80 
lUn 
0.74 

10.05 
S.Rt) 

10.77 
0.(,2 
5.80 
0.·15 

, tl 'st 
; gu .. ........... 
Sopt(!llI bl'r . .• •••••• . 

Bxpcrirnent Sllllioll. • ••••••• 
WCllther 1lureou StIl11011••••••• 
gxpcrimcl1 t. stlltlOIl. 'i' •.•••••• 
"'cllthcr 1lurcllu Stilt ou ••••••• 

2.1\i! 
2.82 
2~20 
l.tH 

3.7!I 
1,.38 
3. ii 
:1.30 

·UI 
[0.:111 
4.7\1 
4.20 

5.al 
h.73 
0.13 
5.51 

5.91\ 
7.7() 
7. I I 
0.·10 

Octoll"r Blpcriment stlltion ..•. -•••••• 
, . ........... "'Cllther Burcllu sllltton •••••• 

,v\C ) .......... WClither Burenu stotlon ....... N'" 'mi cr tBxPCrittlCntstlltlOIi. . ....... 

IA-I 
1.39 
.110 
.0; 

3.02 
2.1\(\ 
2.17 
I.-I:! 

4.0tl 
3.30 
2.tH 
1.ll'l 

5.41 
4.43 
3.\15 
2.57 

0.40 
5.18 
·1.foO 
3.04 

Deccmber
.•••••••••• 

B,pcritnonlstntion . -.-••••••
WClltlwr llurcllu stntlon....... 

.39 

.~II 
.!KI 

1.43 
1.38 
I. !l5 

1.80 
2.11.1 

2.27 
3.12 

\nnlllil {EXpcrimcnt stntlon ........... 
, ........... W(1lther .lIurcIIII station....... 

10.·12 
22.38 

25.28 
27.71 

20.10 
31• .18 

3·1.13 
35.76 

37.79 
30. AU 

I COIlS~r\'lltioll I·:~]ll'rlrllrnt Stntloll. Hnys. KUliS" I03()-3S.
't:. S. WCllti.l(r BUrt'OIl Stillion, HII~'S, KIlIIS., 187r,...19:IO, 

TADLE lO.-Comparison oj raillJall in/('/lsilit:s Jor sdeclerl lillie periods a.nd recurrence 
-i/llcrv(ll,~ 

AVBR,\OE INTE:-;SI'!'Y Fon (J l\UNU'rES 
---~---------------

RccurrCllOO inturvlIl, I yenr in-
MentiOn IlI1d period 

2 y~nrs fj years 25 yenrs [J() yearsI~YClirs 
_'.',",,'_ ___._f,L_"",_,~ 

11lche! pcr lilehe., per IlI(h"1)er lllehe., 1)er inches pcr 
hOllr h,/ur hOllr hollr hOllr 

(lollcordin, Kuns.1 (1911-:15). .............. 6.0.1 n.ao 7. J.1 8.2·1 D. 05 
])o(lgr ('ity, Knns.j O!l! 1 {15) .............. -1.16 5.05 tl.I~1 7.03 8.SS 

..\ \,f.iru~f'. w." __ ....... _........ "' ............._.. ~"' .. ___ ".59 5.98 6.$8 8.08 8. UtI 

Hays, Knns.' (lO:II)-(IS) ..................... (Il (I) (I) (Il (Il 


Cuncotllln. Kuns. (llJlI·3ui................ :1.47 4.50 5.17 0.71 

Dod~!' ('Ity. )~nns. f1011 :15) .............. 2. \lG 4.30 Ii. 10 n.:n i.1.5


0.00 I 
l------·r-----r-----I----- 

:1.21 4.40 5.10 o.m 
(Il e'l <') <IlG.18 I (I, 

.----... .. -, .. ---.,..-...:.....----'----
AVg.RA()J~ .L.,\~I'E:-;!;I'l'Y .FOn :10 l\fUHl"J'f,S 

;::;,111\. Kuns. 1;~1J- ~.S)...~..~.__.-~ 2. ~'9-1---3~ 20 1----3-.-7-8-.1----.,--- 5.104.&1 I
Dm1g~ City. KaliS. IWlhlli) ............... ___~_).t.:. 3.12 ! !l.78 ·1.114 5.28 


,\ 'l'crn!(e..... ••••••••__........... 2. 20 I 3.16 j :l. is t ".Ii\! ! 5.lg 

IInys, Knns. {I(1;IQ-;Jl\)..................... 221 3.13 3.70 i 4.·10 5.01 

__-<r_~' ."'_.~ ,_,_..... I 

I t~. R. Wl'nth~r Hur~nu ~tllti()l\, C'Ol1conlln, Knlls. I Record incomplete. 
• U. S. W~t1tll!'r UUrrllu Slntion, J)od~e Ctty, rums. 
3 COllSerl'lltiOIl .l-;~'fJcrilllenL Stillion, lla),s, Knns. 

• 


• 


• 




----------

11 STUDIES OF RUNOl~P ON S~1ALL WA'l'ERSHEDS 

• 
TABLE H.-Comparison of nmnber oj monthly and annual excessive s/or1ll8 at the 

ataUon, 1980-38, with Yanwll's I 30-year averaoe 

Ynm~Il'~ 
3Q·ycnr 

lIXl2 1033 1035 1930 1937 100S 'rotul Ascr· nvcmf,;OMonth llgo plus 10 
pcrt'Cllt

-.---------1--- ------------------'--,----
NIIIII' N,I11I. NUlIl' NlIlIl' NIt",· Nil",' }'UIIl' N,n/l· Nnlll' ,",wi· NIIIIl' 

Nll/1IlJe 

Jnnullry __............ 0 0 0 0 0 0 0 0 0 0 0 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o 

oJ<'ollrUMY............. 0 0 0 0 0 0 0 0 0 0 0 
 oMurch ~ ............. 0 0 0 0 I) 0 0 0 1 J .1 

'\rrll. • """"" 0 0 0 1 0 0 0 0 0 1 .1 1:2.~ oy _. .••••••••••• 1 0 2 0 0 0 2 0 2 7 • H 1,0J un!! ._.............. ,2 " -I 0 2 2 0 J 0 13 1.-1 

J Illy,.. ............... 0 1 1 1 0 0 0 :I 0 5 .0 
 1.'\ 

1.:1AU~I.st ...._......... .I 1 2 1 2 0 1 1 1 10 1.1 

Sopll'lubcr • •••••••••• 1 () 3 1 0 2 0 II\) 1,0 8 
OCtul'I'~ •••••••• ' 0 0 0 0 0 0 0 (1 0 0 0 3 

2NUn'IUlll.,'............. 1 0 0 0 0 0 0 0 0 1 .1 olJ~cClllhcr .. __ ........ 0 0 0 0 0 0 0 0 0 0 0 


0.0.-:~:'~:.::..::::::~nl-.-41'-121--'\ --41--4--3--5--6 ---:i'7 U . 
I SeQ Illcl1Ituru cilntloll (to), 

T,\ ilLN 12,-'lIralc/'shell deilcripllon I anti '1I11l,rz'1/I1I1II 11cak I'ates of I"ltnoff 1Jer acre for 
t'urilJlIs r(,CIII'rellce -i1l/Cl'va/s 

-'"'-,.,..".----

I 
-r-ltlxlnltUIl f,'uk rnlc~ of ruuolt 

PC1' 1ll'fc or l'eCUI'I'ell('O Intor
1'el'lo(1 \'ul, I YCIII'ill-

Wlllcr'h~!! .\rell 'Lund uoo of 
dC$iltllll \lOll rC(llin12 

2 fi 10 25 50 
yeurs ycurs ycurs ycurs YCllrs 

"---
Oltbic Oublc Oll/J/e OuMe Ol/Mc 
fat jeet feet jeet fect 
]leT per l'tr ller per 

• I 

.ee· sec· stc· .ee· sce· 
0111/ olld (1/11/ 0/11/ olldAcr~ 

............. 1.0:1 '('errnced; rotlltlOIl of whent, corn. mill 1030-:18 I. is 3.08 :l.U3 5.05 5.80 
bill' ley bcfor~ 111:15; Whent, knllr, nud, 
barl,'y 1113[0 to HI;~~. 

3~L••••• .....- ..- .85 'I'Nnle['!!; roltitiull o( wlle:I!. corn, 111111 IU3U-3S 1.20 2.00 2.02 3.:15 3.88 
hn"icy b('(orl' IU:lfJ; 11'11('111, kalil', 1I11l1 
btlrh'y 19:\03$, 

2.73 ,1.32 
b3rlcy bl'Cor!' 10:17: whenL, Imllr, ami 
Imrie)' I \l37,;\S. 

................ 2.1H 'I\'ITII[''-(\; rollUUUOU~ wlll'ut ' ........... 111:12-3$ .2,1 .4S .0.1 .8-1 

'I-i:', •••........... .87 'J'crrtIC('t1: ru(ulloll of Whl·,ll, ~orn, !lull 103o-as I.e.S 3.42 4.07 


•Il'J 
.71 8"2.U;) '1\'l'rllt"'lI; ('(JlltlnI10U~ II'lwal ,.,_ . ... l\t:lt-:\~ ~ 2u .H •lin 

l'nll'm\('l'd: ['Onlltluous wllt'''t. 111:\"':18 2.(~1 ·1, iO 0.21 8.m 0.,12 
•••••• 1. (11 Nllliv" bllnnl!) lIutl gl1111111111 gn\SS;· .10:12-:lS I.as :1.10 ' •••• ' \ 2.~,1 2.00 ~.51 :1.02 

gru1.~d. 

-.-~,,,, -"' ... ',.. ..' ~- .... 
I }'or 1I11101'1'lll'!;uth'd <\(·srriptloli. S('O S('S··I·I' ....17 (6). 
, p('rlot! f,)t' \\'hi.-h (r"\IIll'l\('Y sltldtl'S 1"'1'0 IIllld•• 

• 




"12 TECHNICAL BULLElTlll" 985, U. S. DEPT. OF AGR[(JUUl'UREl 

Ut'PEIt :MISSISSJPPI VALI,BY CONSERYATION EXI'EUlMENT STATION 

NEAll I..A CnOSSE, WIS. 


'l'Aill.l!l l3.-Comparisoll of m01lthly (lnd 1171111/11/ 'precipll(ltitm for variou8 rl!CllrrClICC •• i'llll'rva/8 
..._-.....-------,.j.------------- 

HCCllrl'l'lIt'l IlIh'I'Vill. 1 yellr In

___l\_I_O_Il_tl_1_._ 

! 
t__..._.~~~~:"" ..._"_...... 

r 

'::~~I: . 6 YI.n;:-~;'::,'; _25 ··y-~-'II-rH-.-(J()-y-cl-Ir-s 
InchM lilche. fllChe. lllche" Iuche!J {gXllcrilllOlll Htlltioll I•••......• 1~ 15 1.8·1 2. all 2.IlU a.:!;)IIl1lmry............ Weathel' Ilunlllu stlltlOIl 2, .... 
 I.Ot. 1.110 2. II 2.(1(\ :1.()tJI' ,} l~xJlcrlll,"nt slllilon ••••••••.•• .S!! I.,W I,{KI 2. ·Ia 2.81'0 millry........... WCIILlwr Bunlllu stillion ••••••• 1 "0)
J.U2 ,,- 2.18 2.78 :1.21gxporhnclIl stIlLlou........... I. ill 2.tltl ·1. (K)
Murch •••••••••••••• a.2·' 4.MWOllthl'rUUI'CIIU stlllloll....... 1.5-1 2,,111 
 :1.05 a.s·1 4.·11I~~pl·rhllcllt stlllioll ••••••••••• 2.18 :I. IIApril ............... :1. 71 4.W 5. US
WCllther Hurcnll stlllloll ....... 2•. 27 :1.·12 ·1. IS fl. 17 5.HIl
1'1xpllrllllOlIL stllUon...........
l\lny .. ,.~-"I ... - ............ 

a.7M 5.02 0.82 H. au II. r.~
WCllthl)r Hun'IIu stillion, •••••• :1.·15 5.~r. 0.,12 7.IHI 11.08J;xPI'rlnwnt stillion ••••.••••••JUtlu .......................... ~ :1.0:1 5,54 0. r,ll 7.07 8.118
WOllllwr lIur('lIu stallon ••••••• :1. U7 7.1110.17 O. r~1 lO.HH 
) uly ....... ' .•••••••• {1~X\lllrllJ\Ollt s(lIl1on ........... a. ~~l 5.,18 II.I~I 8,8:1 
 10.22Wllllthtll' BUrt)IIU SI.1I1101l ....... a.52 r..S:1 7.aa 
 0.:11 10.75 

AlIgtt.Ht ...................... 10,:12 11.88
I~xlll'rhnl!rl~ stllllulI........... 4.05 0.05 g,18


'WI'IIt1l1'r Jlur"IIU ~llllltlll ••••••• a.2l! 5. :"lf~ O.M 8.2·1 11.48 

Scl/lomhl·I·.......... i.:l8 1l.,12 I~.OU I-I.U·I
gX\l('rlnwnt ~lllllull•• " •••••• ·I.:!(;

Wl·llthl'r nll(('1I1l sWOon ' ..... :1.00 5.00 7.m 8,71 O. {HIgXIII'riJlIl'lIt Sllltlon ..........
Octohl'r ' 
2.:12 :1. i4 'I.I~I n.SH II, i7...... 10 ........."'. 
 WCIIO"'r JlUrt.'IIU stlllloll ........ 2.011 ,1.85
:I. i6 II. au 7.:111 

NO\,t'llllll.'r~ ' .............. gXPI'I'lnlcIIL slllllon ........... I.S·I ·1.17
:1.26 5.:lR 11.20W"lIther Hur01l1l stillion........ I.H 2.m a. III 
 4.10 ,I. 711{gXIIOrllllllJlt stillion ........... .8-1 1.:18

WI'lIther lJurcllu stnllon ....... 1.21 


DCl't1Illlwra .................. 1.7:1 2. III 2.n2

1.08 2.48 a.1-I a.02 

{"1X PI)rlllll'ut stnlloll ...........AIlJ1l1ul ................... !U,22 :t7.n 'H.Ilr. 17.52 51. r.s
\\'llIIthl!I' Burenu stlllioll" ..... :10.25 35.50 :lU.1l2 4:!. r.7 411. HIl 
- ..__..-P;,.• ,....,,, """'"""''"''"''______'''. 

~."'<"....,,,'-~--~"'--..,-"''''' ._----,...-
ICOIISHI'VlIllon gXIlI'rlll\l'll~ Stnlloll, Ltl Crossu, Wls .. mia-In. 

'U. S. W~"thcr BlII'cnu Stntloll, Ln CroS:;l', Wis., 187(>-10:10. 
 • 

'1"\111,11 H.-Compflrison of 7'IIillf(lll ·illtensitles fo)' selec/I'd /lmo ·1)(Jriod.~ fl'llIl 

reClirrence -i1l/llrVllls 


AVlmAOB IN'I'I':NS['I'Y ~'OU 5 l\nNU'I'T~S 

H(lCUrrUIICIl Inten'lIl, I Yllllr'llI-: 

8:1It.l1I1I 1II1t1 1"'1'10\1 
 -";;c~:..~;;::-r ;:;~'(:;t'r,--)-'U-III-'S..,.-r.-~)-~-.c-lIr-s-

• • • , ". ',- ~ --- .. <e.J:~;s-;:;r~ '~~;,.-; ::;;::::::h:;; IlIch,. /ler 
hOllr hOllr hour hOllr hour

"Xllt'rlllH'nt stntion I (J1X1:HIIl.. ........... 5.2l! 0.82 7.82 U. (.J 10. 10 
WCIIU",r lIurl'iIU sll\llon '(1011.:15) ... ,.... ,I, S!! tl. ttl 7.00 8. Oil 8.8U
-""'-<..-".~"'-.---,~,..,.. -. .. ",..._.~, c_ '_'~''''''''~''''__~.'"'!_., 

A\rl':IlAm~ IN'I'I':NSI'I'Y 1I0U 15 l\IlNU'I'I'1S 

~~:;:;~:~:r:;:;~:;-~I\;... ········~~"~I--' :I';;~-I-'" ~·~7'I- .. ;";'.1"-"."0.:10 1 7.tllWcnthcr llurcllu slution (lUll-aM ........ :1.,12 '1.41 /i,01 5.8:\ 
 II. .J.I _. . -.---.-... -,-~-- ..--.-...-.-.. "-,, ..:....----'--"'--"~~'~;'" 


AVI~H,,(Jg INil'gNS['!'Y ~'O.R :10 1\llNU~I'I<:S 


I ('ol1S(~rvlltl()l1gxpt.rhll(.lIt Stlll.lOl1 i r,;1 ('r()s.~(\, l\'ls. 
, U. S. \\'eulhcr lIur~tllI ~tlltlol1, 1.11 CroH.'!U, Wis. 

• 

http:AlIgtt.Ht
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STUDIES OF RUNOFF ON SMALL WA'!'EHSHEDS 13 

TAIlLH 15.~Oompan'8on of nlllllber of ?lIlm/hlll aTld atLnllltl exce8sive slorllls al lite 
slat ion, 1988-471 with Yarnell's I SO-year avcre/ge 

-'.~-.-.~1..-I-Ot-,t-h---r-;~-TIQ:H T:;-f"~';~;'T 1~17 10:l~' ;\l:l~T'-;;;r;;1I 
-~,----~~'-----l-;':;II:~I: ·;'lllllbt.;I;;~:;~:!!;~I;';:~:; NII;II~; ;::;:(';:;;;;t;:~;:c~ 
JUllllllry, •••••"•., •. ",., I) Il 0 of 0\ 0 0 () \) 

r~I:~~I~h:~:::.", ....,H" 81' 8II III 8! 8 g 8 8 [l
April ... ". " .•••• , .... 0 0 I ItO ~ U I I 
J\\uy.••••••••"..... •••• 0 0 I I I I 0 " 0 () 1 :.~ 
JUIlU." ....."............. 2 2 I 0 I I . 0 I 1 

July..................... ,I I 2 0 'I t. 0 () I 
AU~lIl1t • • ............... 0 j 0 :I I 2 2 1 a u 
S~I)tUI\lhur .. " ••••••••••• () I 2 0 2 U 2 0 0 2 
October, .......... •••• • () I 1 I 1 I 0 0 0 0 1 
NQVlUllbl)r... ............. 0 0 0 () I 0 0 0 0 


DCclllllb~r "" .......... ",."" .•. (' ••.•••_ .. 0. 0. 0., '_"~~'I'"" ~. _.._~~~_,~ 

AIIIIIIIII........... ...... n ! II \I !l I r. 11 2 0 10 


" ! 

=~:::==·::r:,-r:;I,~:-r~~=-'~., .. "",' A,~' \~f' 

._-- ....,,-~ ...-'" ,.. ' ,,~.... . ". --I ,,--- ---.----'-.~~ 

NIIIII/Jer Ntllll"er NUIII"er NltllliJf.rll'tILIII/,er NUIII/ltr NUII//lrr NII1I1/,er N'lllIIlter 

JIIlIunrY. ••••• •••. ••••• II () II 0 (I 0 0 0 0 

'FuhrIlIlI"Y•••••••••".. 0 0 IJ 0 0 0 0 0 ()

Mllroh, ............n... 1I 0 0 I 0 0 1 .1 0 

ApriL .........., ...... I 0 lJ • 0 0 I 8 • f> • I 

l\1nY._ ...... H.· •.•• '" I I 0 i !! I (l 0 10 ,7 .7 
J 1I1l~ ...... ,. ..... ' ... "... 6 I 2 I 0 1 I 20 I. a 1,,\ 
July" ......... ,...... •• I 0 2 \ 3 I 2 2:1 1.(, 1.0 

Au~usL ... _.........". I 0 2 I I I 18 1.2 1.r. 
s.optulIIbor .............. ,I \ I 0 I 2 0 I In I. I ,~ 
.Oot(lb~r. , .. •• ..... •••• I 0 () U 0 0 5 •a .3 
NO\'lllllbor. _.....", .. '.. \I 0 I 0 0 () 0 1 .1 0 
DcL'OlIIllIlr .•., ••"...... 0 oj OJ 0: 0 0, 00 0 

~,,:~~~~~~::=-:=~:::.= H j ":t i ~_i~·q'·r.l··I·02-' o.iir--6.:i 
I SI!C lIlornLUrc ('ltMlml (iO). 

'1"\111,\01 \(j.-IV(/II'I'~Ii(·ti til'8edpil'o/! I (mel lIIaz{lIl1IlII. 7Jcak ralcs oj rut/off pCI' acre 
jor v(trit)lIs rc('urrcTlcC) i7lIavill,~ 

JlIIl~1t1\1I11\ pCllk rilleS 01 runolT 
Pl'r lIere for rccurrcllcu IlIler· 

Plirlod VIII, I y~ur 111Wlltcr.<hml LIlIIIIIIMO 01
'''i~I~l\IltI()n H·conl l 

2 r. 10 21; flO 
ytmr.i yt'urs y(~nra yl,'nr~ ~f~nnl 

cubic Cubic Cllblr Cllhle CliMe 
fut ful ftd Jtd Jtd 
I'er /ltr lJa /ltr l'tr 
$te' Me' "tc· Nrc· uc·

,Atret 01111 01111 II/III 01111 1/1111
up\\, I~: mjltlllcrrncc<l; pl~~tllr.,; ~1'II7.cd ............. 1. a3 2,25 2. Stl a. U5 ·1.22 


:~:Aj15 UntcI'rIWl'"; c?nhlll~ cuHII'IIUOIl: rolll' 
2. 21.~ \ tl011 of corn, ~1l\1I1l grlllll.1l11l1 hll~ •• , .... JUa:I··II! 2. !ir, '1,00 n.2li S.On \I, ~~1 

cw .•••••. 2.7(15 UI'I,,'r punion strlll·crOPlII'd to .0tlltI0:1 10a7 ·17 I.f~ a,ao -I, ·la fl. UO n,08 
o COni, uurhw, IIl1d hllY; lowcr purtlon,

I 111111\(11. 

___,",,''',__ r ,.,.....,--~_.,_-#"'I_._~..__._,,~_..,___""'~__"_,_-'-___ 
 _1 __-

I Por il moro ih'fnllN! (1~$cl'lption Sl'U SC'fFl' I'.~'\I (9). 
I l'l.rlo<i lor which frCIIIICII('~' slW\lcs w('n' 11\11110. 
I A[(ltl I",forl' 1'10\', 2, LU:J,I. 
, ..\ rf,1t\ betoro11nr. ZO!. 11):1-1 • 
, Ar()n IrotU ,',Inr. 2'l, 10:1,1, to Apr, la, was, 

http:1'II7.cd


14 'l'EC:fINImL BULLETIN 985, U. S. DEPT. OF AGRICULTURE 

CENTRAL PIEDli:ONT CONSERVATION EXPERlllENT STATION, 
STATESYILLE, N. C. 

TABLE 17.-Comparison of tnonthly and annual preci71itation for JariOllS recurrence •
'intervals 

Rellurrcnce interval, 1 yenr in-

Montb Station 


_______.I ____________I._2_y_~_nr_$_15 years 10 yenrs 25 yeurs 50 years 

, [nche., I Inches Inches Inches Inches 
J 1{]~Xp~rlmellt station t ___ • ___ ••.' 5.02 0.29 12.08 15.74 18,41
allUary. -- --------- Wcather Durenll station t •• __• 3. 50 '. 5, 53 (j,80 8.4a 9. 68 

r IlJ l' {ExperIment statloll.. _-,,----- ~.:m ,1. 90 5,01 7, 2~ 8,10
•e r In., .---------- Wenther TJurenn stutlon .._____ 3.74 j 5,60 G,81 8.40 9.56 
~r I {Exl)('rillll'llt stntion.__________ 4.92. 7,0.8 0,47 11,84 13,56
• 	 arc 1•••__ ... ____ .. Wcnthcr l3ureall stl1tiol1....... 4,17 6,19 i,50 9,24 10.50 
\ 'n ~;xprrlnwllt statiol1...____..__ 3,70 1 5.17 6.09 7,30 8.10
'PI ... -- ..-------- Wcuther Durcuu StutI011.__ ••__ 3.25 . 4.82 5.85 7.20 8,18 
~r y >xpcrimCl1tstutloll___ • ___..._ 3,14 4.0S 6,18 7.76 8,91
• a ......--.------- Il'cather BUrl'llU station__..__• 3.28 5.03 6, 18 7. OS 8,78 
Jill ' {]~XfJcrilucnt stlltiol1_ •• --...... 3.54 6.87 0.03 11. 89 13.96 

1(.________ ....___ Weather Bureau station••• _._. 3.87 5,99 7.36 0,18 10,50 

July-----------.--•• {f;~~1~)~~e8~;~~~i~i:iLioii.~::::: g: i~ ~: ~ 1~: ~ n1& ~~: ~g 
AUgUSt. .. ------·--·{Mlllli:~('R~;~~~i~ti{tiOil::::::: ~: ~~ ~: ~~ I~: tg ~Ug H: ~~ 
;:;.~ It'll h I' lEXPCI'illwnt statioll... -------- 2, ~2 4.3·1 5,3·1 6.65 7. GO
' I C 1 e ---------. 'hatller Bureau station .. ____ • 3.31 5,84 7.49 9.60 11. 24 
Octob('1' Experiment stlltioll... _______ • 3.72 7.02 9.17 12.00 14.07 

-._-------- Wcnther Burcau stntioll______• 3.08 5.·10 7.07 9.14 1O.!i5 

Xovcmhcr ... _--.-- f;~:llj:~~C~~:~~~i~t~tiOll..:::::: Ug U~ g: g~ ~: ~~ ~: gr
Deccllltlcr [{Experiment station, .,--_______ 3,33 5,25 6,49 8,13 9,33 

. .• ------. Wcatllcl' Bureau statlOn______• 4, OS 6.12 7.45 9. 10 10,47 

'nllll'11 [Ex(l('rimcnt station· _________ .·I' 47.07 57.30 63,38 71. 38 77.22 
_.~._:.~.=~~------fI.Wcathcr Bureau statioll_______ 47.64 55.51 00.63 67.38 72.20 

I ('oll"~n·ation Experimellt Statioll, StntcS\'!Iic. N. 0., 103:1-38. 
'V, S. W('lIther ElII'('nll Station, Stntesvill(,. N. C., 1901-15. • 

T~~Dl.g IS.-Comparison of -rainfall intensities for selected time periods and reCllrrence 

intervals 


AVERAGE INTENSITY FOR 5 :MINUTES 

Recurrence intorml, 1 yenr in

,LoClltion :lnd period 
2 years 5 yenrs 10 years 25 yenrs 50ycars 

Illches per IlIche~ pcr Inches per Inches per Inches 1'erholtr hOlLr hour hO'llr hourStntcwillr. N. C,I (103:1·38) ______________ __ 4.71 5..18 5,90 6.06 7.14Charlotte, N. 0,' (1911-35).. _____________• 5.13 6.01 I 7.57 8.82 9.74 

A'vEIUGE IN'l'ENSI'l'Y FOR 15 l\IL.'<UTES 

Stulcwilie. N. O. (103a-aS) _______________./ a.75/ .(.95/ 5.72/ 7.49Charlotte, N. C. (1011-35) _________________ 3.69 4, i7 5.48 G.75/G.40 7.07 

AVERAGE L.'<TENSI'l'Y FOR 30 MINUTES 

86Stn!cs\·i!le. N. o. (l933-~S)..--------------! 
2.42 1 3.38 4.835.0G ICharlotte, N. C. (1011-30) .._______________ 2. 3.74/ 4.31 ! 5.61 

4.01 5.42 

I COIl~~rVtltioll Experimcnt Station, Statesville, N. O. 
2 U. S. Wcather Durclll! Stntion. Churlotte, N. O. • 
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15 S'l'UDIES OF RUNOFF ON S:,\!ALL WATERSHEDS 

• 
TABLE 19.-Comparison oj number of monthly and anmtal excessive storms at the 

station, .193S-3e, ?Vith Yarnell's I SO-year average 

Yar· 
nell's I 

Month 1033 1034 1035 1036 1037 1038 Total ~~~r- ~~lr~~~ 
pIns 16 
percent 

lV1Lm-\tVlUn-~ ;'UI.I- vru.rn- 'l'lulII-~ -;;;:;: --- 
~ ~ ~ ~ ~ ~ ~ ~ Mm~IJnnunry__________________________________ 0 . 0 0 1 1 0 2 0.3 0

Fcbrunry__ ._._________________________ .__ 0 j 0 0 0 0 0 0 0 0 
March", •.•____ • __ •____ •• ______•____,. __ • 2 i 0 2 .1 0 0 5.8 .2 
April.. ____ •__ •• _•• __ •••• __ ._.__________. IJ I 0 0 20 0 0 ~ .3 .1 
l\[ny•.••••____ ••______ ..._. ____._.__ .____ 1, 0 0 1 1 25 10 .7 11·.22 
June ..... _____________ •___..._____••____••• 0 I 2 0 2 1.7 
July_ ..._._ •••_........._••• __ .....__••_ _ 1 <j 0 2 .j 12 2.0 1.2 
AU~uRt. __ ._ ••• _....____._.__ ._.___ •• _.___ 3 ! 1 <1 <1 2 18 3.0 2.0 
september._ ...___________ • ____ ._________ 1 1 0 0 0 0 2 \.3 .7 
October •••• _____•••_._••___• ____••___• __ •• 0 1 0 2 2 0 5.8 .3 
.No\.cmlter__ • ____ •••_.__ ••••_____••••. .•• 0 ! J 1 0 0 1 3 .5 .1 
Deromller~ __ •• _•••_••_._•••••__ ._._. ___ •• 0 f 0 0 0 0 0 0 0 0 

Annunl. ______________________________ ._ --8-;10\--81111214 "6311Q.4 ---7.-0 

I SeQ \\tnroturo cited (20). 

TABL1'l 20.-lVatershcd desCf'iplion I and maximum peak rates of rllnoff per acre for 
variolls recllrrence intervals 

Maximum peak rates of runoff 
per aCr<! for recurrence interval, 

1 yeur ;11

• 	
Period ofWatershed Aren Land usc rcecr.d' 

2 5 10 2'; 50
designation 

years years yoars years years 

allbie; Gllbic aubic aubic Oubic 
Jeet Jeel Jep / Jeet Jcct 
]le, ]le, per per ]le, 

second ~ecolld second second serondAcres0-5.__•_______ 1033-33 1.54 2.21 2.64 3.21 3.63 
1936; cottOll, 103·1; cspedeza, 1935, 
19:17, alld 1935. 

1.412 'rerraccd; onts and les~ede'za, 103.1 and 

0-6__________ •• ___ do____________________ •__•_________ 2.141033-38 	 1. 25 1.75 2.08 2.521. n:l2C-7 .• _________ 	 1.10 1. i5 2.341. 790 ____do_........___ --- --- ------ ----- ---- 1033-38 1. 50 2.09 

C-S._________ 	 2.7·1 1.n5 5.89 7.53 8.725.123 	 Ulltcrrtlccd; onts lind Icspedezn, 1033; 193:3-38 

Jespedezu, 1934. 19:37, and 193~; cot·I '"", w,,,", ""; "", '''''', ,ro"..,bcnns; fall oats, 1936.
\V-23_________ 6.005 'Woods not grazcd: shortlcnf pine and 1033-37 .00 .16 .21 .27 .31 

mixcd hurd w('ods. 

I For It more detailed description, see SC8-'1'1'-52 (8). 

, Period for which frNjUCncy stndics wcre lIIade • 


• 
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16 TECHNICAL BULLETIN 985, U. S. DEPT. OF AGRICULTUUE 

CONSERVATION EXPERIME~l' STATION, TYLER, TEX, 

TABLE 21.-Comparisoll of monthly and annual predpitatiol£ for various recurrence • 
iiltervals 

RecUrI'encc intervul, I yeur in-

Month Stutlon 
2 years- 5 yeurs 10 years 25 years 

--- 
50 yeurs 

----
Incht& 11lcht& Inchl"& 11lchu Incht& 

J ~xperilllent station I•••••••••• 3.78 (l.79 8.75 11.32 13.20 
anuary. ••••••••••• "'cather Dllrellll station 'c..... 3.16 5.07 6.31 7.1H 9.13 

3.30 5.52 6.90 8.72 10. OS 
n ry ........... Weather Bureullstation••••__• 2..00 4.68 5.81 7.29 8. 37 
"" .· . r·"m,""~"'''Exporilnent station...........••••••••••• 3.18 4.47 5.31 6.41 7,21


March... ........... WClIther BllrC(IU stution....... 3.00 5.72 7. II 8.93 10.25 
Ap iI Experimont Silllion. " •••••••• a.78 4.01 5.64 6.61 7.31 

r .. ............ WcathetBurollu station....... 4.19 6.48 7.08 9. U5 11.39 

l\[ Y Exp~riment stution........... :!.OU 5.70 7.40 9.,;.1 11.27 


1I ................ WclltherBurcuustntlon....... 	 3.82 6.57 8.36 10.71 12.4:1 

:,1.25 6.67 8.90 11.83 13.97 


................ "'cathnr UurclIU stlltion .... ,.. 3.o.S 5.49 7.08 9.18 10.70
,~" r""'~","ffi",""""''''
Experiment station........... :1.0\ 4.00 5.64 7.01 8.01 


July................1 "'cather Ilurcllusilltion ....... 3.17 5.83 7.57 0.86 11. 52 

Aug t F:xporilll~nt stullon .......... 2. 39 4,(8 5.35 6.88 8.00 


'IS ............. '\'elltherBurC!lllstlltion....... 2. OS 4.21 5.62 7.48 8.81 
SCIltcmbcr...._______ ~ {F:xperilllcnt stilt Ion .......... 2.17 3.78 4.83 6.22 7.23 


Weather Burcuustlltlon ....... ~. 26 4. OS 5.2'2 6.75 7.87 

October •• _____•____ • r:Xflcrllllent stlltion .•.•__..... 2. 52 4.49 5.77 7.46 8.7o 


WClIthor Burellustution••••••• 2.53 4,42 5. US 7.26 8.44 
NO\"l'IUbor... _____ .... I~xporl!llent stlltion, ....., .... 3.80 6.24 7.S,\ 9.9.1 11.46 


Wcllther Bureau station....... 3.14 5.65 7.29 9.45 11.0_ 

DOt'Olllber, _________ {gXp'~riment stntion. . •.•. '" 5.93 7.48 9.07 11.17 12. 7 o 


WCllther Burenustutlon ••••••• 4.12 6.42 7.01 9.88 11.31 


• {EXperiment stlltion .....__.... 40.00 48.38 5.1.46 60.\3 6.S. 00 
Wellther B,urellu station..__... 40.74 48.71 53.91 OO.H 65.7.3

Annunl......____ 

I ('onscn'utlon Experiment Stlltion, ~I'yler, 'rex., 10:\1-11. • 
2 U. S. W~lIthcr Burellu Stntions: "'yler, 'fex., 1895-100.';; omitted 1000..OS (no dlltn); Henderson, '('ex., 

1909-13; Troup, 'rex., 1914-30; I,indnle, 'l'ex., 1931-12, 

TABLE 22,-Colllpurisort of 	rainfall intensities for selected time periods a:ld 

recurrence intervals 


AVERAGE IN'I-I~NSl'l'Y FOR 5 MINl"I'ES 

-
Uecurrence illten'lIl, I yellr in-


LocnUon IIn<l period 
 ,...,_L"'.... ~" 

2 years Ii yeurs 10 years 25 years 50 years 

1"cht8 ptr Inrh .. pcr l11Cht8 ptr Inche. I"r lnchu l)tr 

hoftr hoftr hOllr hOllr hOlLr 


'I'yl"r, 'rex.' (10:\1··11) ... , ....__._.. ....... _---- 5.40 6.37 0.00 7.74 8.31 

DIIII,~~, '1'(-x.' (I9H-3.1)...__...... __ ........---- 5. II 6.67 7.70 9.05 10.0.1 


AVEHAel E IN'I'ENSI'I'YFOR 15 M[NU'rES 

'I'ylcr, 'rex. (1U:Il-lt)·....__..•.. ~·~· .. ••..1 3.951 4.89/ .1.50 I 6. 31 1 6.00 

DlIlIas, 1'cx. (191,1-35) ......____••••~~.~~~._._--'.~__3_._8_2..!...__4_._00-,-___5_.00_:......__0._53.....:___7_._~~) 


AVEHAGE lNTENSI'l'Y FOR 30 MINUTES 

Tyler, '[','x. (1931-111. ••• __ -__........_____1 35	 4.57
4.21 1Dnllus,Tcx. (101-1-35) ...._••__ •••________ __ 2. 781 3. 3.73/ 5.182.85 3.61 1 4.08 	 4.73 

, C'onservnt!on F:xp"rilllcnt Station, '1'yler, 'rex. 

I U. S. WCllthcr BurCllu Station, Dllllas, '('ex. 


• 



17 S'l'UDIES OF RUNOFF ON SMALL WATERSHEDS 

• TABLE 23.-Colllparison of number of 1II0111hly and annual excessive storms at lhe 
statio Ii, 1981-41, with Yarnell's I SO-year average 

TAllI.El 24.-Walers}wi ill'scrtption I and 7IIa.Tim~wl peak rales of TUIIOff per acre for 
variolls reClIrrf'.IlCe -intervals 

----I ;\rnxhnuIn peak rotes of rUlloff 
per ncre for recurn'uel.!. in.. 

Watershed! Period ten'al, 1 ycnr in
desi~IUltionl A~en Land usc '.~C::~d I [---r.----..,--.....,-- • I YC;rs yc;rs y~!s y;~S y~rs 
--,.-·l-~----I-------

Cubic Cubic Cubic Cubic CubIc 
fut feet fut feet feel 
per per per fler flU 

AL-res _ 'second secolld suollIl ucolld ~erolld 
3••_........ 7.0-1 j' l\Uxcd hard woods; woods panlally 1933-11 \ 0.15 . O.2S 0.36 0, ·16' 0.54 

gmzed I\l:l~-:!u. 
' 6.3S.'! {lCiltt'rml'l!d, contour cultivation; rotn·:. 1931-11 3.85 4.86 5.56 6.45 7.10 

4.__ ••••••••' I 5. ,·17 t[on of corn, Nttoll, nnd cowpens with !'{l I O. 05 win tcr CQver of ontS Or vctch. 
,\StriP,cropped, strips erl'ltIi widths; 1933-10 2.48 4.38 5.03 7.26 8.46 

Gl "'J I rottlted C!\('h Year; cotloll follows \ 
7 ,!:. winter crop of vetch turned under;\5.. ••••••••• { l~' o. » oMS follows ('Otton in the tIll and is 

I .. tH; harvcsted: stubble stauds UllIlI f'lll 
i when vetch is pl!\lItcd. 

I Fora morc detililcd description. ,~e sC'S-'l'P-1l (/9). 

I Period for which (rcqul'lIey studi\~.; Wen) IIlndo. 

I Arca. before Januar)' Hl.'l.1. 

, Area from JlIuuury 193:1 to JlIlIuarj'IO-IO. 

I Are" after JnnuarY 1940. 

t Ar~a pefore JlInuury 10:17. 

I .\reil froUl January 19:t. tf) JUIIUllrY 1940. 

I Area after Jnnuury 1940• 


• 
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18 TECHNICAL BULLETL.'( 985, U. S. DEP'l'. OF AGRICULTURE 

NORTtlWEST ApPALACUlAN CONSERYATION EXPEnUlENT S"l'ATlON, 

ZANESVILLE, OHIO 


TABI:.E 25.-Col1!partson of 1II0llthly upl aTllltlal prl!ri1Jitalion for various reCUrrence •
11l1ervals 

!\{ontb SlaUolI 
2 yean; Ii yenrs 10 yenrs :. 25 years ~o ~'ears 

111;;; '1-1';;;:(-;J"~IICh<~': IlJrh,~
>1.2° ':•. 58 8.71 
·1.·1:) 
a. ~O 1 
:1. 2tl I 
5.94 ! 
.1. i7 I 
~LOI r 
~.!)S! 
9. t'l i
4.1';'} 
U.M : 
5.17i-t.oo l 
u.a:! j 
Ii.SU 
5. P j
4.101 . 
:1.~U 
:l.s~ 
:I••, 
:I. a·1 
a.5l) 
3. lU , 
3.Bs' 

4:1.,12 
42.S4 

l ('OIl'~n:!ltfOll EXP\'d'lIellt ~latloll, Z,IIl"S\'IlI(" Ohto, 1!~11"1~. 
: \', ;;. W(';lthctOurc!lu :It'ltioll, Z.lUei\'\ll(~. Ohio, 1693.. llJ37. 

7.a!t;

Ii.·m I (1.1'0 • i.OO

·I.la ! 5.!!:1 . 6.1fl 

·1. IX) I .1. U7 : 5. e,g 

7.02 i 0.60 I 11.12 
5.80 i 7.1·1 8.12 
0.09 ~ 7.05 S.iS 

~.'(~! 5.72 6.H 

U.S. ! S. ;10 S9.' f
5.0u • 7.lO 3Y
S.!!:I! 10.05. 11.38 

o.~lll S.7·1
7.1°1
5~ <1.5 O. 115 7. fJ2 

!.li~ U.~9 ! 11.:17 

t.IS I 8.SIl j 10.la 

n.!~ 7.~, ! S.5S 

5. fI t 7..0 I 8.·11 

·1.7" . 5.Il'J i 0,00

'I.m, o.ao( 7.30 

.1. ,I, 0.00 , 7.01 

-I. os 5.0,'; ! 5.76 

4. ·IS , 5.li7 ' U.5=1 

:!.S7 l' ·1.70 ~.-11 

·1.60 . 5.56 6.~5 


~17. fiT 5:1.20 57.3:1 

47.(H 52.56 56.59 


------,----~----- • 
'l"\Bl.E 26.-CoI/I]JIlriMn oj rainjllll illtensities for sF.i.'cle(l lillie periods and 


reCllrrmce 'ill/rrt'al.'! 


.\ \'~:llAO~: (~'('~:~Sl'r\' FOIt Ii ~lIX\"['''s 

Hect1rr~l\(" 111I1-r\,I\I, I yrnr lll-

Locntioll Ami Ilt-riod 


25 Y(lHfS 

II/eMs J)U :;'l~~~S~:- ~~~~,~:":;;l 11'Chc~;;I' IIIche., Iltr 
hOll( ; hour hour! hQlu • hour 

S,'l:1 •. 2·' li.15i 0.:15: to.!!:l 
·I.U2 I:>.~'O 0.13 I 7.21 i li.O:! 

....._-,----.....!--~. 
A\·I~H;\(H: IWI'F:",liil'L'Y FOR 15 .\lL~l"L'~:S 

5.33 ll.2.~ I 7.52 
:l.SS ·1.:;1 u.35 

7.nll<'$Villl', Ohio Cl934-15i. 2.,15 ,J, ~\l 1.:12 4••9('olumbus, 01110(1911 ..;151 ........... . 1.80 ' !t~l J 3. ,0 -1.18

1 

t ('QlIS~n·atl<)tl"Ip'.rlmrnt Station, ZIlt1~s\·illr. Ohio. 
t C. S. Welltller Burl)llU Station, Columbus, Ohio, • 



• 


• 
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• STUDIES 01<' RUNOFF ON SMALL \YATEHSlnmS 19 

TA1ILE 27.- C'olllpari$o" of Iwmber of mOllthly (mti anmwl excessive storms at the 

statioll, 1984"45, u.'ilit Yamell's.l SO-year overage 


Mouth ···~~~_:~L~~1S .. l;~~.·J·~o rl~1 
'.' I"~~-ulllbtiNIWlb<r SUIIlbtr XUlllbtrl''{umbtr S'lmber'Slt11lbrr'St<mbtr 

Juuuary............................. , 0 0 0 0 I 0 0 l 0 0 

r'~bnlllry ........................ "'1 0 0 0 0 I 0 0 , 0 , 0

:\1arcb •. ..... ....... " •••.••..•• 0 1 0 0 0 0 , 0 0 

.-\.pdt.. .............. .' 0 0 ' 0 0 II II 0 0 

~lt\y."• 0 •• I 0 0 I 1 () 0 ' I..................0 


Juno _.. ~"....... _". ... '"~_ ... _. 2 2 0 .( ( 3 ') ". 

July ...................... ,. .... '" 0 2 3 0 0 'j . 0 " 4 

AU$!U.it ''" .. ~ .... '''~ ... ~ ....... ~ .. "'"~ .. ~ .. _.. H_ I 2 -I 3 !! 1 :.! 1 1 3 

September ......................... , 0 0 2 (\ 1 II I 2 qo· 

Octob('r ' .•••.• ., ........... 0 0 _ 0 0 I • 
'0'"'

l'ov~IIIb<'r ........... 0" 0 0 0 0ll 0 0 I) : 0
...... 

Dcc,nu1.w, ........_.. ....... 0 0 0 0 0 0 0 

7 .\I 9: 12Ammnl ...................... . u s 


Ynn1l'll'sl 
3D-ycnr 
n\t(lru~eII}!!! J()l3 I!l-H 1~5 l'I'otUI~Ionth 

I plus 10 
IwrtOCnt 

Jnuutlry
fcbnmry
Murch ..... 
AI,ril . • 
~ n~·.....• 

JIUIQ... • .. 

July ... 

August ." 

~t..·I;t(ilnlwr "

OctoP('r 

:-':"wmb~r. 

ll~l"t.,·111~r 


Almunl 

T.HILk: 2S.-Wa/ershed description I ami I/I(lX':lIll1m peak rates of rll1loJJ per acre 
for Ullrious recllrrellce i1llervlIis -_..-._---_._,---_._-

I ~rnxilllum I~nk rnt~ of runoff 
i per Ilere for r~curr('tlcc inter· 

Prrlo,{' YI\I. I yellr lu
1)( n't'* t ____._____-.,-____Wnlrr;lwt! Lnnll uSC 

~ 

lll'Stgut\tjou I}rd: 
2 5 ]0 25 00 

'YC!ln; y(O:lrs· Yl'tHS t years )"t'ur.: 

Cuhic CI,lJie Cllbic Cllliie Clthic 
fW feel (at feel Jut 
'/Iff 'llt< lief 11ft pa 
SfC. .8(C ~..ec. .!ec. JUC. 

,1.00Rl1tnt(QII oC ronl. wh~lIt, and 1II('ado\\'; 1931-15 l.71 2., is ;1.43 l -I.a~ 


('olltonr CIJltivutiou. 

PtLSUlfl( (inL'\$.. .._ ~~_. 
 Ictlt,,'5 t.. ll~Li2 2.12t2.().1 


Woods. S,'(Xluu·grow\h hardwoods 1l/J1-15 
 .11 .27 .. 3M.: .fi1 

1 For,{\.. :mon' tltlt~li1(...l d{'SrriptiCltt, .~Wflo g~~_1t'P ~2G tel .. 

, Perm..! lor winch {rt"IUt'ncr "tnlites wert' mllde • 
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•20 TECR.,[ICAL B(!LLETL~ 9S5, U. S. DEPT. OF AGRICUL'l'UHE 

RED PLAINS CONSERVATION EXPEUOlEiIOT STATION NEAR GUTI1HIE, OKLA. • 

TABLZ 29.-Comparison of'llloTithly alld anTtlwl precipitation for various reCUrrem'(i 
illlert'(lls 

I R~cllrrenC\'ll1ten'ul, I Yl'Or !u-


Month I Station nml perIod ---~~~-~-----~"' 

2 ,5 ro 1 ~ ro 


years r yt·uI'S Yf:llTS' years ~ yenrs 

! . . 	 l JII:~::I"-;:;;;;; ~I~-	 lIlCh;,

I

.{ExpcrtmentstntlOIl I 0931.38).····· .........1 I,().I 2·17 3.~O· ~.fj2 5.51 

JmlUllry. . ...... Il'father Durcllu stmlon I tlliU3-!937) ........ '. Ull Jog 2.03' 3. ·10 4. as 


..EXlJerimentSt:ltlonIl93!J-m... .. .......1 .97 2.15 2.02: 3.93 4.117 

8XlJerlmenLstlltion (I93I·3S)'.. ........ 1331 2.3G 3.tH. :1. 92 4.57 


Februllry .. "','ath,'r Burl'utl stntion (l~93· H~17) '" ••. ' 1 07 2.11 2. 79 1 (!.nn ~.:H 

i Expcrlmentstation (19:19-471 ............ j 127 2.30 2.97 i 3.<)·1 .I.4S 


Experiment stlltion (19:U :18) .....0... 2.21 4.23 J.5.5 I 7.28 8.5.1
j:-'fllrcn.......... \1"\'atherTlurcuustntton ll~03'1V:m • • LUGl 3.50 4.441 5.R4 I,~O 

, g~JlerhD{'llt st!ltil,lll (llIa!H') ........ ' 1 12 2.11. 2.70. 3.62 .1. 21 


I{E~IIt"'!Ill'ntstllt!(lu(]u;n as' ....... 2:10 :1.73 4.00 i 5.89 6.7S 


I 
,\prll ......... "'('!ILllCr Bun'au slllliollll~93 1\J.~7) • ...... ;1. 2:1 ~.SS 5.1~1 j 7.:17 8.40 


~~~p"r!fII~ntsLntloll ([9:UI ·I~).. . ....".. ·/.·19 i.90 10. ~2 1~.05 ]5.18 


f
Exppnm<ntstatlOIl (lu.n-as\.. .. ........... 3.55 5.10 0••11, . .10 B.nO 


1-Iny .......... , WpnthH BUn",lUStlltion (180:; It137L........ 4 .10. 7:10 9.19 11.0:- 1:1.-19 

F:X[lrritllcnt 5t!ltiQII Cl93!)-"l7l.. ." ........ 4.5tl, 7.7·1 9. SI 12.5-1 14.53
I 8xpcrl!ll('ut stntiou (1031,:181.... ."....... , 3. '1.5 6 67 5.77 II. lia 13.54 


JUlie. """"" II"Mthpr lJllrrnu stutlon (l~93-W3'1 ........1 :132 Ii W n.91 8.77 10.13 

; Experlnll'1l1 stntloll (1II39-~71. H a.77 I 0.72 S. H3! 11.16 13.00
.............' 


f Experiflll'111sllltiOll (l9:n-38l..... •••••••• f ],·19. 2.\1() 3.02! 5.15 6.10 

July ......... .1 W~tlth('r lJur~nust.'ltloll (IS93~W371 ...... ' 2.3·1j 3.92 4.04 I, 11.2<J 7.27 


~~xp~ril1l(.J11 Stutlou 0030-47l..... .. ........ 1. ·17! 2. SO 3.00 4. ~() 5. (>3
I gXIIt'ritlll'nL station (lO:IHISl.... ........... :I 171 5.71 7. :ill 0.5:1 11.11 

·\u~u"t. ......... \\'('athrr Dun'uu s[nlloll (1893-19.17) ....... 2.OS L'>:l 6.2:1 R.07 9.11 


gxpcriment stution U!):l9-·I7\. . ........... 2. 2'~ I 4. H 5. 3S 7.r~1 8.23
J Experlmcnt stalion 11931~3SL . ......... 4.:16 7. R;i 10.13 13.12 15.30 

S,'p[~rnber 	 '~'ea,ll!er Burr;1U Stml~!1 0t9:HlrJ.). ........! :1.05 5. 32 6. 70 ~. y-I 10'l5 • 


r.xp~n.llIent Slluloll 1I.~I9-·I, L ......._....... 3.61 7. W /10.0:.3 13..15 15. ,8

gxperillWII~ slat!'1I1 f1lJ:I1:lSL... .......... I. 71 2.62 3.21 :1. OS 4.55 


October 	 \\','utlll'r Burellu Stutton (IS\~H\l'J7)' ........ 2. 00 4. flO 5.97 I 7.69 It 94 

gXllt'rimenl stulion (I93U"17l ........... 2. r>s 5.22 6. HS I 9.00 10.65 

Expertrnl,nt SlUt Ion 11\).11 1~\ • ........... 2..37 I 5. IiI i.55 I' 10. ZI 12.19 


Nov!'IIII"'r 	 "'cather Burrnu sl:ltion (I!\9;)..IO:l7l.......... 1.91 I 3.SO 5.03. 0.05 7.8:1 

Exp('r1m~nt station (1030-471. ............... ; J. f>O 1 3.61 4.93 I G.OS i.91 

gxp~rim!'Ilt station (]93h1Sl... • ........... I. 27! 2.5-1 3.371 4. ·15 5.24
jDe......mb.·r 	 1I"'ather BUrenn slmlon (lSro·I\l.17) ••.•.. ' 1.33' 2.·18 3.2:1 4.22 4.94 

Experiment station (1930-47). ..............1 1. 53 2. GO 3.30 4.22 4.80 


I{I,;x/wrhuellts1tltlOll (I1l.11-3S1 .............1 28.91 34. i4 38.5!1 43.52 1 47.10 

Annual ..... Wentlwr Bun'un ~ttlllon 0,9.1·1937) .......r 31.00 37.85 42.~71: 48.09 52.33 


___.... ___!_g~p:r~lIIe~~ts~~~47i ............1 30.25 30.30 I 40.25 45.43 49.22 

1 

I C'OIlS~'I ..dllfon :r:~llt'riltl~nt StutiOll. nuthri.,. Okln. 
, e. s, Wenlh,'r BurNlU Stntlou. Guthrit', Okla. 

'L\BLE 30.-Comparison 0/ rain/nll intensities for seleclecl time periods 

and recurrence bllerL'llls 


.AVERAOE IN'n:Nsl'I'Y FOR 5 MINU'rES 
.~;-. .-.~.-.-.........--------.---


Herurrencc int~r\'t1I, 1 yenr ill-

LocnUnn nut! Ilt'ri(l{\ 


2 ycnrs 10 years ~ years I 	 1 
--~...--...~--. --".. ---- .-..,.-.~-----, 

Inch••, plr filch" per. 11Itht., P<T . 11Icht•• per luch•., peT
hOllr hour hOllr . hour hour(Juthrie, Okln) (j93h!ISI " ............. . 4 95 ; 
 5.92 i 6.5-1 i.37 7.9SOkl~lhnllln <"it)" Okla.' 1l91l.35}............ , 4.74 : 5. 91 .j 6.fAi ,. 7. no
OUlllrl(', Okla, {IO:IIl'471 ......... " .......! 	 8.38


5.36 6.S21 1.77 9.03 9.94 .. · ...H._ ._.. .1 1 
I C'on!wn·:ltioll 'gx(1t'rlnl~lI~ ~ttltl()n. nuthrlr. Okln. 
1t". S. Wenther Bun.,.u ;:;t;ltiOU, OklaholOJI City,. Okla. • 
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TABLE 30.-Comparison of rainfall intenllilies for selected time periods 
and recurrCllce i1ltervals-Conti1l1wd 

.\"BRAnE INTENSl'l~Y FOR 5 )'UNl''l'ES 
I --,~,--------

I , n.~~rren('c 10o,te~\'n~•• I,.~~tl1- I 
,LOClltioo Rod perIod 	 t , 


t 2 years ; Q years r I ye.lr$ 1 25 ycars 50 ycnrs 


Ollthrle, Okla. (19:l1~;IS'~--,-,-.-••-.-.-"'-.-••-.I-'-'·~::;- -~ Hili •.•~ 5.2$ i"-' 5. i1 


Oklu\lomll <;Ity, Okla.}19L1-3S)..... -------, :1. 61 " !- 51 , 5.10 I' 5. SS I 6. H
Ollthrtc, Oklu. (I9:lU-lfI """--""'"'' 3,61 , ",OS I 6.01 7,aO 8.21 

A\,~;RAnI, INTgN$tTY FOn 30 ~U~("rgS 

4.95 
Oklahoma rlty, Oklll. 11(111-35\.. ......... , .,. , 0 4.92 5.5:1 
GUlhrle, Oklll. (l!J:llH11 .......: .. __....... \ 2.30 3.011 3.55 4.20 
~uthrtl" Okln. (19:11:18) ""'~~~~====~I-' ,*'_ 'i$S' I '33~';--1 '''-'~.'8:l0~ '[" 4, 4~ I 


1
........' .._--'._.... ----'---
4.67 


TABhE 31.-Compari807t of Illllllln:r of 1II0nthly and annllal excessive stOl'I/IS at the 
station, l!)SJ-SS a/lel 19S1J-.17, It'illt Yarnell's 1 SO-year average 

-I,'-~-ll-~ I I IYnrn~Il's I 

f I \wr 3!l-J('11r
Mouth 1931 f H~121.1033 10.'\.1 Ima i 19.'16 lll:l' It~lg '1'01111," age - ~~;~l~"fO 


i! l. j I pcrC"llt 
.. ---.~ ,,- ·-~,-~!~-:-'-l····-i---.--1------

J.'....lLm·<'...1l1ll- .\"",nu,.. l\"tlm- i,''''',.un- :r,tultt-,;.'''tlm- i\T'um-.LVum ..:j,\T'II11i- Nilmbtr 
~:~'~I~'~'~i~I~'~I~

Janllury_________._.-_ ••••___ 0 I 0 \' 0' 0 I 0 j 0 ' 0 0 0 0 0 

F"hrlUlry ___ • ____••_••_•••_ 0 I I 0 0 , 0 I I 0 0 21'2 .1 

MardI, ........---.-.---..... ~ I 0 I 3 0 ,_~ 0 5 .6 .3
0 I.
Apnl•• , •• _ ••_, •••••••••••••. • 0 0 0 I 1 1 0 6 .8 . i 

~[ny........................ 0 I I I 1 3 0 2 91 1.') 1.9 

June .•••_... __......._••• ' I 1 0 I 3 1 3 2 15 j 1,9 1.0
1
Jull' ..........._........... _ 0 1 2 0 I 0 I 0 0 2 5 i .6 I.U 

AuguSt. .,•.• ,,'............ 1 1 2 2 i. L 0 I I 0 I' 1.1 1.0 

l:'~l't~mt>~r .............. I 0 2 I 2 0 3 13 1.0 .S
4'1 
OCloh{'r ....... ~............ ~_, 2 1 I. I! 0 DOl .5!,0 Jj

NO\','mlwr ............_..... 0 0 0 0, 0 0 0, 2 ••2 .4 

DeCi'mber " ___ ."'.'.'''.'. __.~,_...? 0 0 ' 0 : 0 tOO i 0 i ._0____.:!: 


AnoulIl" ...____ ...... ,.. 7; 10 9; 11 '-s-r-7'TIO- .1 j ~.7 8.7 
I 


==.;:;......:;.... -===============~===:::::::i=== 
! Ynrnell'sl 

I I., ,:IIJ.\,pnr 

Month 19:1U HHO 1911 1912 1013 IIlH, UH5 : lll-lij , lWi Tolal' ,ber· n\'i~,~o 


J '1 1l~1.-' pIn; til 
I PCrt1!ot 

~'----'-~'~"'" -----,~~--,-----'+--.,....,--........-~---
i'~"u.m. ;gttm.. ~\"itm.. ~,;.\"ttIlJ,.'.V'tlm .. ,.\""~m·l.\"'um*t ~"'ftm) .;,\!tl"'''{,4\''um.~ ;Yttm..! 
I~ W~.~ W ~ W WIW ~ ~ll~~

JnnUary ..............! II 0 0 0 0 0 0 0, 0 0 0 0 

I>~bru(lry.....__....... 0 0: 0' 0 0: 0 0 : 0 0 0, 0 . 1 

}.larch .............1 0 n . 0 0 0 . U 0' 0 0 O. 0 I ,3 

Arml ,.............-' \I I 1 I II 1 I' I 3 U 1.0' .7 

1I.I:ty ................ 2 2 :l! 2 a I. 0: ~ :1 18 ·2.0 1,0 

JUllIl............. ..... 0 I 1 1 1 0 (;, 0- 0 12 l.a 1.9 

July. ................. l' 1 0' 0 0 0 1 ' I ~ ,.\ 1.0 

.\ugust., .. ,....... 2 1 1 2 0, 0 0 I 0 7.$ 1.0 

S~ptl·lIllwr. ... .. • .. .... 0 0 :2' 2 0 1 0 0' 0 5 .6 •S 

Octohrr ........ H' • 0 0 1 1 0 0 0 1 0 3 .3 , •.5 

~owl!'b,·r."........ , 0 {1 II 0 0 1 0 1 0 2.2: .1 

Dl'CClIlber 0 0 0 (lOU II 0 0 (1 0 , I 
'-,-- 

\l s s 	 8.. , 
--'_-' --~.---...--.----

• $1'1.J litemtlll'\l t'itnlion l'wl • 
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'rAULI, 32.-lI'uicrsheci description I nllll maximilln 1,cal. rates of r'lIlloJ! per acre 
for vuriOllS rCl.'llrrClI('c -i1ltervclis 

0(---1	 •-- .... 	 "_..,,.. " •• ".~-- "1~;r.:~!~~~~I~:':~;~:I";'q o~-r;lIlolf 
i 	 per nero (or reCUrn.!l1l'i) inter., 

Wnl~rshcd dr..~II1' l'erfod '''III, I yenr !II 
nntlon Arca I 1.lIlId usc , orrcc· ---'-'---' onP I I 

2 I 5 j 10 25 50 
ycnrsIY\llirs YCllrs YCIlr< yellr~I I 

---_.--_....'"",,-, "'-' -'''''--,,-~¥~ ...,~---------''''' ... - '-----,'''''- .. '''',---." 

II 	 'ICllble Culile ClIble Cllliie CubIc 
"fttt lui jtri Ittt IIr.:t 

Jltr ]ler pfr ller per
-'<c' ~cc· .<CC· uc· ,fr· 

, AtrC8 01111 01111 olld 01//1 01/11 

No.[-RII"IIIOA.!r~:1..35 i}RO..tIlUollorCOm'OOI...,nndCOtlOn l.' 1931-1ajl.:H 2.12 2"iH 3.32 3.$2 
No. '\'1'10(. L-. "1 5.112 1\'IIt!VlI woods tllld gmss; 1101 [\),11-17' .15 ...2 ,59 ,82 .00 

. gr:l1~d. 


No q~1'IQt.13 {'3,OJ .}HOllltIOIl M (·<)I.lon IIlId C'OWPl'lti; i 193H1S \·1.:14 5,32 5,97 0.81 7.42 

..l ,.. ....,..... ~t 21 Ul\t~rm('l'd~ I t 

No. 3Plollfu\. 1I.1;1 HO\tlliOIl or ('Otton nnd COWlJens; i 10:11-38 ! I. f>3 2. ·15 ;\; 2. UO " 3.70 '1.21 
L('Cr.1Cl1d.. 	 I l 

No.5-I'IQlJ...... 5.2S ,\hlllld(lll~tI cropland, I(lIl1k~I; 110'111).1138 11.:15 2,·10 13.2..1. ·1.21 ·I,\l'! 
t!V(' grlL<5rs: nol gl1ll.'d. i I 

No. tl-TcrrtlCO 5.00 ]tOlutlouo(corn,O:ll~.!llIdc<lttoll':' .19:11 M.I I.UH 2.:~~ 2.6/)· 2.IH 3.IS 
"'0 U'rrn('t>tl. 1 j 

No. '7--- 'I'~rrllcc b.G7 UOllltJl)n(lrcorn,O!lt~,IIJ1<1coUOII':' 19:Il·aS 11.84 2.:~11 2.M ';1.00 a '17 
:l\l. I~rr:lrt'll, ..'.. 

No.8 TQrml'C 2.85 Hotatfonorrorn,on\5,nntlvnltol1';: llXll·3S 2.50 :1.3(. 13.01 ·1.04 5.li 
;1('. I terrn!,'!!. : , 

No. 9 - 'rcrml'O., 2. 58 Hoilltioll orroUon, (mts, tllI<lilnrso:: 1\),11-38 1.22 1,80 I' 2. IS 2. no 3.0.;li-r. .! • !I-rm,,'!I. , .. 
N(l.IO-Terl1lco: 1.20 'llt.ollltlOn uf cc)iton IIIlII <'0\\'1'\'11$; ,.103:1-38 1.42/2.0.112,.1:1 2.00 3.34 

!l- I~. i .. Iculler,l, 	 ! 

NO.Il-P,llItnrQ I' 2.50 I NlIlh·(·I:I1IS.~: lIolgmlcd •••••••••. 111),14.38 • 10 .~O I .f,", .88 1.0-1
ploL!.

No.~· ...·Plott:l._ .. 3.21 NM!\·OgroS.'C5:J:mlcdl9-1I-li., Hi 1930-17 2."0 3.67 ·I,2fl ! 5,2·1 5.03 
No.:I Plot loA. 3.13. NIIIin< J:11\.~~; gmll'll101J-17 ," !(I3tH7 i ,118 1.:\1. 1.77 I '. '1'\ 2.74 
No.5-1'101·J..... !i.(!8 ,\1>:.\11<1(1).I'<lt'roph,nr.I,gull!cd: l1n· j' 1{l:J()..j7,· 1.)0.:.2.15/2.80 :i:O:I 4.2il 

11\'" ~n\...""s; not !lmll~l. . 
No. II -l'll.'lturo 2.WNlIti1'6 gm...~; gm7.cd ............. ! 1():1O··17 .2:1' •.'ili .77 1. o.~ I. 2.~ • 
r/lot.r........... 5,09 INllth·l'j(nL..~;grll7.~d '" .... ! 1\l.'lIl-17f .Zl! ,li2 r .71 .07 1.15 

l-r.•.......... -. to.-lii. f{otlltionoro:rt~,ro(.tO/l,nl1ddn~o: .. 1{l;lp...7 \1' .1.27 j 2.08 2.00 :1.211 3.80 

\ 1('rmrl~l. I2-('............... Ii. 02\ HOUltlOIl or onts, COttOIl, Bnd <1111'50: I10:10-17 1.·\9 
I 

2. 76 3.5S .1. (17 5. ·10 

U'rrtl(,t'(l. 


III ........... 9,09 N'\\h·I'I:n\....~:gm7.('(! •••••••_....... , HH2-li 1.92, 3.~n 4.·17 r..71l 6.75 

lV................\13.:l7! Nllth.l' grass;gml('(l. ... --_ ............ I· l!H2-li 1.3U I 2.01 2. ..2 2.\I.~ :1.34 

v ............... I~.(m· Nlltl\·~j(nL<5:J:nlll'(l.. __ .......... Hm.•17 ' 1.la I' •. IiO 200 2-1" 2.77 

\'1.. ............... 11-1.150 I NlltlV6g~~"~;g~I~('(L.::: ••••••••••, 19-12-17 I .56 1.08 1,·12 1,150 2.19 


\ Forn lnortldNlIiled d''!II'dllllon. sw AC'lh'l'P-32 1m. 

1 ['('ril)ll ror whkh Irr'luell(')' 51\11\11'5 w,'rl) nUIl.lo. 

I ArNllle(oreJnnmlry Imn. 

j !Jurso tl'lllnrt'd ~orn In tho ro\lItfoll orter 11.l:1tl. 

I Are.1 heron) JtlnUl11'Y .HI:I!I. 
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