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I11TRODUCTIOB 

The work done at Colorado State University in connection with the study 

of the va.riabil1 ty of the U:ppe1• Colorado River bat:: consisted of two · pho.ses: 

1. To lll'OCesn clima.tolog:lco..l data for machine anlllyses, using 

IBM punch cards • 

2. To canp�.le ba.oic data for unc in pre11min1.l.l"Y (r.nnnw..J..) o.no.l.yseo 

Which '\lill be used as a guide for determining the types of 

machine ccnnputationa to be used. 

HORK ACCOMPLISHED 

Transfer of weather data to punched. cards - Weather data have been 

tre.naferred to IBM punched ce.rds for the follmt:log sta.t:f.ons for the years 

iridicated: 

Station Period Station - �ars 

Crested Butte, Colo. 1909-1948 39 

Collbran, Colo. 1893-1948 55 

Telluride, Colo. 1900-Q.!t., 1911-48 41 

Silverton, Colo. 1906-50 44 
179 

Tbese atatiana calij)l"ise about 16 per cent of the total of 1100 sto.tion 

years. 

Data. trensterred to the IBM cards includes station identification, 

date, � max:1mum aDd minimum tempero.tures, preci:g:Ltation, snOW'falJ.1 and 

snawdepth. � data are coded in columns 1-19 and 23-32 ot the att.a.ched 

IBM card. 

The c.\a.ta. are pr:ocessed tor accuracy by compl.l"ing machine-computed totsl.s 

'W1 th totala from the origtDal records. When a. discrepmcy is noted, the 

error is correoted and a nev card prepo.red. The procedure followed is the 

same as used far previous work a.t Colorado State University:. (1)* 
r::------....__..-

////////////// /////////1/� ���IIIII IIIII III II II/IIIII� /�//�/� /�IIIII 
U18401 0592025 

* lumbers refer to aP,PEIIlded references 



-2-

CCJ!'!Wilation of data i'or preliminary f'.na.ly'£CS - Daily precipit.o.tion o.a.ta 

have been coozpiled for 18 selected stations in the Upper Colorado R1"1Ter 

Basin for the tiloo period fran about 1900 through 1958. 

Consistency of the pJ.-ecipi tation records has been checlccd, tlsing 

double-mass plotting techniques. (2). 

Accumulated dcgrce-dayc above various ·oo.ce ter.l:t:emtures during the 

snow-melt period a.re being compiled for use in camparisonn with snow-melt 

runoff. 

The accumul.a.tcd precipitation greater than 0.10, 0.20, and o.ho inch 

per dey' is being cCJI1]?D.red With reoulting runoff at downstream stations. 

The significant results ot these e.na.J.yses 'W'ill be presented in a 

later report by Mr. Crmr. 

USE OF MACHINE ANALYSIS Tf'?HNIQtm3 IN ANALYSIS OF Z.m'IDROLOGICAL DNrA 

The incCDJ?lete Clm:mla distribution - It has been shown by Barger nni 

Than (3) 'that n -welt precipitation aEounts c� be fitted to the general 

form of the incomplete GEilliii8. function 
<t g -1 

y=- N(t) X 

e.,ix /(%) 

y • the trequence of given rainfall amounts 

"X- • precip1 tation amount 

f\1 •. n\IDber ot ;yean or record 

(1) 

(and f • � to be estimated fran the various ( � y ) values. 

The estimate o:f j- is obtained frOI:l a �elution of tn. quadratic 

equatiao 

(2) 

and 
(3) 
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Ve.l.ues tor the quanti·ty in bra.ckets in equation 2 are obte.ined 

directly from the ro.infall data.. E11ua:tion 1 defines the curves fi ttcd 

to the frequency distributioM of ro.in.fa.ll ano\'lltG. 

For a given sat of !XlX.a.tnetcrc • 0, f ) the }':robabilitien of occt�nce 

oi' receiv:l.Dt!; vnrioUG OJ::loun�G� of I ::.cci�::.J��j;icc can =>e dcternincd. �'!1in 

hen recently been O.CCOl1IJ?liG. cd :fm .. • C' .c, t;:o, and �hrce-vcek ruinfoJ.l::: fer 

125 stations in nm."th-ceutr:l.l T.Jnj tc St::>;�cn ('•) 1'- ocec..ureo for :per:for-..ri.ng 

this type of ano.lysis have boen vror:tcd out in detail a...'1d. .!t:..V� been !:JD.C.lc 

available to the author ( 5, 6, 7) o 

Example of \We - The follo-.. ting e.Y�lc illunt ... ates hmr ini'omtion 

derived from this ty:pe of ana.J..y'Gls can be uaed to charact.erizo prccipito.t.ton. 

Fig 1 shows the probabilities of occurrence c:f various three-week :raounts 

of raint'a.l.l as a �ction of time for t.-vo selected s-'.;ations (4) o 

Distinct differences in the cha.r:�.Cteriotics of precip:i.. t.a.tj.on at the 

two stations can be noted in Fig 1. The small variation in rainfall a.mouut 

at Ann ArboJ; Mtchigan tor both the 50 a.nd 90 per cent probability is in 

contrast to the marked J?eak at week 12 (about June 1) :for Colby, Kmlsa.G. 

These differences illustrate the variations in ra.in:f'o.ll chru.-acteristics 

between humid and semi-arid cl.imntes. 

The same techniques used �o derive the date. of Fig 1 can be used for 

other probabUities and tor other time periods. 

It is plaz:med to continue ·the work o-r :p�ing clilnatological data. for 

the Ul>:per Colorado River Basin on IBM cards -ror machine processing. After 

ccq>letion of this };hose, it is plazmed to :per:form machine sna.lyses of the 

data, using tbe technique illustrated above, end other techniqueo that 








