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~ COMPARISON OF LYSIMETER- DERIVED POfENTIAL 

EVAPOTRANSPIRATION WITH COMPUTED VALUES 
By J. L. MCGUL.,\NE88, research statistician, Soil and Water G01Iservation Re­

scarch Dit;ision, dgricultural Research ~en;icc, and ERICH F. BOROXE, Pro­
fessor. Department 01 Geography, Kent State Unicersity 

INTRODUCTION 
l\fany aspects of water resources planning in humid areas do not 

seem to be as critical as they are in more arid areas. "\Tater supplies 
in humid areas are generally adequate and some excesses can be 
tolerated. Aticurate estimates of water use in humid areas are nec­
essary to estimate the occurrence of (lroughts and water shortages. 
The significance of water shortages relative to supplies is less in 
humid areas because of the infrequency of such shoriages. lUuch 
of the current research on evapotranspiration (El') is being done in 
subhumid and arid areas where water shortages are chronic. 

Pressures on the currently adequate water resources of the more 
humid areas are increasing, however. The demands of an increasing 
population, rising use of water by both agriculture and industry, 
and failure to deal forcefully with our water pollution problems all 
tend to take us nearer the point 'where supplies will become marginal. 
,Yater supply development in headwater areas already costs lum­
dreds of millions of dollars annually. Reliable basic data and im­
proved technology will be necessary to solve the problems that future 
restrictions in water use will bring. 

,Ye also need more information on the El' process to handle today's 
problems. Techniques for accurately est.imating ET would result in 
better predictions of water supplies to meet current needs and the 
downstream effects of land practices on water yield. Mathematical 
models of a humid area watershed may compute ET rates that are 
too low in one season of the ye.'tl" and too high ill another. This 
discrepancy may not be too serious in the overall performance of 
the model because the soil moisture storage or some other purameter 
may have a. compensating error. Howeyer, us the errors and biases 
in estimating precipitation, surface runoff, soil moisture stornge, and 
deep percolation are reduced, the uncertainties in estimating E1' 
must a.lso be reduced. Valid prediction of short-term E1' amounts is 
a prerequisite to a complete understanding of the entire hydrologic 
system. 

1 
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ET, which includes evaporation from bare soil and enlpomtioll 
of intercepted water as ,wll as trallspiration, is generally ('ollsiderecl 
to be a function of (1) nle potential enlpotmnspiratioll (PET), thc 
ea.pacity of the atmosphere. to e' lluomte and remO\'e ,mtel': (~) the 
soil moisture supply, whieh ati'eet::; the. ability of the plants to tran­
spire at their maximum mte; llnd (in the type of plant coyer that 
affects ET through such iacton; a;; depth of rooting, clensity, matu­
rity, ancl canopy l'oughnes..'i. 

This report. deals with the fi.rst of the above ftUlc,tions, the estima­
tion of PET. De1e1'm1nittion of PET is usually the firs~ step in the 
estimation of E1'. Scyeral methods ha.n been pl'Oposecl for estimating 
PET from climatic measurements-methods ranging from purely 
empirical relationships to others ,yith iL basis in the physiC's of the 
e\-aporatioll phenomena. :Most of the estinmting methods "'ere de·, 
yeloped in response to ariel land neecls, tmd tlppli('ation of thesc 
methods in humid areas is questiollable. The purpose of this report 
is to compare cIa,ta obtained throllgh the yariow; estimating ll1ethocl~ 
",iill those from a lysimeter-deriyed "standard" PET C'ttl'ye as an aid 
to the selection of appropriate estinmting methods for humid aJ'ea~. 

Another purpose of this report is to ill('ol'l)()rate, in on ... place, 
the computational terlllliqlles required by the ,-al'iotls estimating 
sehemes. Some of the estimating methods art' ttl'itlmleti('itlly COI11­

plex and it "('ookbook" approach to their solution should llP helpful. 
Fil1l1.llr, all the basie datiL used nrc tabulated in .\.ppelldix B. 

Thus, the reader who wants to test a method not in('lucled in this 
repOl'(' has all the data antilahle to do so, 

DERIVATION OF "STANDARD" PET CURVE 
)lu('h of the resear('h wOl'k in I~'T has util izpd nlfaIfa as the 

experimental (TOP, Data are a nlilable from a deep-rooteel grass­
legume ('o\-erecl we.ighing lysillletpl' at the XOI't-h AplmliH'hian Expel'i­
mentttl ,Yat('l'shecl near CO:lho(,toll, Ohio, fO!' the period 11l-J.K-(jj less 
the relU'S l!);j(j, H);'ii. l1nd H)(i-:!: when the ('0\-('1' was hping renewed. 
These 13 years of data wel'e sho'\'11 to he rppl'esentatin' of the jOllg' 
term e1 imate at Coshocton (.]()).1 

Daily .1::1' from tIl(' period of l'e('ortl from H)±~ to HHl:l were ex­
amined by ~Iuslon(,11 and ~f('Unil1lJ(lss (.m), and it li::;ting of IllP(tslIrecl 
daily /:.'1' mllles was ginn in their report, The::;e data form the basis 
fOJ' deriring it seder; or mean daily HT min('s whidl would hln-e 0('­

(,lllTPcl had PET ('onclitiol1s existecl, Oil Ih(' UY('.l'llge, daily ntlues of 
HI' from the weighing lysil11eter growing deep-rooted grass at 
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Coshocton are less than daily ntlues of PET because (1) t.he grass is 
cut for hay, which 1ea.ves less than a full green cover until some leaf 
regrowth has taken place; and (2) soil moisture is limiting chu-ing 
some period.s in almost eyery yellr. 

First, it was necessary to remove the effect of cutting hay from the 
data. l\1u9tonen and :McGuinness (30) found that after hayeut, El' 
fell to about half of normal 'and then gradually increased lUltil it 
again reacheclnormal in about 30 days. To correct for this effec.t., at 
least 11' days of data were discarded after every haycut. The suceed­
ing 15 days of data were scanned and su1,)jectively eliminated if tl1eir 
El' values were still inereasing 'with time. The values remaining 
after this step 'were considered representative of PET from a full 
cover condition, provicling soil moisture supply ,yas not limiting 
water use by plants. 

Next, the values were corrected for the effect of limiting soil 
moisture. The equation developed by l\1ustonen and McGuinness (JO) 
predicted daily ET during the growing season as 

ET = 0.7 PET SMo.05 

where ET is daily evapotra.nspiration, PET is lake eyaporat.ion as 
(;omputed by the G.8. ,Yellither Buren,u CC8V{B) formula (23), and 
.,').11 is the soil moisture in the top 40 inches of the lysimeter soil 
profile. All units in the equation are water depths in inches. Daily 
ntlues of both PET andS"]1 as defined aboye were gh'en by :;\1uslo­
nen andl\lcGuilUless (30). 

For each growing season day when /:;JI is below field capacity, ET 
can be computed from the a.bove eqlUltion using, first, actual 8111 and 
then repeating the com.putation using field capacity 8ill. The differ­
ence between these two values is an estimate of the additional amount 
of ET that would ha;i'e occurred had soil moisture not been limiting. 
These differences, therciore, were added to the measured E l' values 
to produce data that should closely represent PET for deep-rooted 
vegetation at Coshocton. 

Daily vaJues deriyed as described abo\'e were then averaged for 
each day over the 15-year period of record. The resulting ;36G a \'er­
ages are shown by the points plotted OIl figme 1. The cane drll\\'!l 
through the seItHer of points is a five-term harmonic cun'c fitted to 
the daily averages. This smooth curve is taken to be as close It repre­
sentation of the mean seasonal PET pattern as can bc obtained from 
the Coshocton lysimeters. Mean daily vallles arc tahulated in Ap­
pendix table 33. 

The decision not to mn.ki! l'ompnrisons based on individual years 
resulted from the inconsistency of the dates of haycuts. By !llTcraging 
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over 15 years, the etl'ects of "!triable cllLt~ of haycut should be m.ini­
mized thus a,llowil1g Itl1 ayerage seasonal pattern of PET to be shown. 

In eyaluating the Coshocton lysimetel's, :;\lustonen and :JlcGuinlless 
(30) concluded that the lysimeter ET yalnes obtained "were too high 
as compared with El' yalues from surrounding grassed fields but 
that there "was no seasonal bias in the ditl'erences. Thus, although the 
curve of figure 1 has the correct shape, it may be too high by n flxed 
a,mount per day throughout the year. The ·'standard" PET CUITe of 
fif,'lJre 1 will be referred to in quotation marks througho\1t this report 
as a, l'eInincler of this l)ossible difl'erence. 

COMPUTED PET CURVES 

Kumero1.1s formulas and methods for computing PJ:,'T lHLve been 
propOS',ld over the yeaTS. All of these met,hods use climatic informa­
tion III their deyelopment. Most of the empirical methods require the 
input of only one or two eonul1only antilable parameters, such as 
mean daily air tempemture or ail' temperatlll'e plns radiation. TIle 
success of ithese empirical methods depends on tne correlation of 
PET with the inpnt. panul1eters. There is always the danger that 
empirical methods mlly not operate too satisfactorily outside the 
climat.ic regime in which the original correla.tions wpre cle,·elopecl. 

The combination method of estimating F /:;1' is based on the physics 
of the entponttion process. This method im-oh-es the simultaneous 
solution of the aerodynamic. eqlHltion and the energy balance equa­
tion. Input requirements are more stringent than in most empirical 
methods, requiring air tem perature, humidity, wincl, and solar (or 
net) radiation pa,rameters. 

The climatic data, required by the \"[1rious methods were ayeraged 
in much the same manner as the data. for the "standard" PH]' curve. 
Thus, air temperrLture elf! ta from the Coshocton station were n.\"eraged 
o,-er the same period as for the PIs']' data, a, harmonie ('\lITe wrLS 
fitted to the dItta, n.nd the :300 daily yahlPs of the flttNl run-e were 
used as the air temperature input for the various PHT methods. 
Smoothed input. yalues of mean daily dewpoint bmpPJ'atllre, ,,"ind 
in miles per clay, solar radiation 1n langley::; per clay, and computed 
]lIm empomtion in in('he8 ]lpr clay wpre all determined this way. 

Almost: all the nonyml clay-to-day \-ariabi Iity has bePll re1l1o,·cd 
from the dimatie input. dlLhl alltl from thp "standanl" PHT el11Te. 
The f~nal dabl sets are the result of lirst a "eraging 1fl years ol clltta 
and then fitting a smooth ('une through the re1-mlting daU'( poil1tS. 
The input data for the vILI·ious J>HJ' formulas and the "sumdarcl" 
PET data nre taken from these smooth ('lUTes. These slllootlH'd input 
d!ltt\ wel'e then used to ('om pule J>HT CUL'\'es by methods luh-oeatecl 

http:climat.ic
http:Kumero1.1s
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by vaTious workers o\'er the ,rears. These methods ha \'e been ('lassi­
fiecl by their cl imat.ic input requirements n,nd Ilre described briefly 
below. A detailed description of the C'om}ll1tational methods is gi\'en 
in Appendix A. 

The methods of computing P8J' described below and in Appendix 
A are by 110 means exhausti\'e. )[allY of the more widely used meth­
ods lue included. The basic data lIsed in this 5t udy, hc)\ye\'er, are btbu­
lated in Appendix B so tlmt .the reader Clln apply other techniques 
should he so desire. 

Ail' teml}P'l'ahlre on/y.-Two ,,'ell-known systems for computing 
PET from air temperature dattl only are the Tllorntlnnlite (50) Imd 
the Bln.ney-Cridclle (3) methods. Both methods haye been widely 
used and are well known. I'aily ndues of ('rap gl'o\\,t11 stage for the 
Blaney-Cridclle method \~ere obtained from It Soil Consel'vation 
SetTice publication (44). The Ihmon (74) and Papadakis (.J.J) 
methods also require an input of ail' temperature although they also 
utilize a humidity ftU1ction. In both eases, the, humidity term can be 
obtained from btbled "alues using ail' t.elllperature as the ul·gllment. 
Again, the methods were modified frol11 a monthly basis when 
necessary . 

.tii?' temperature 7}ltb8 wfal' radiation.-The methods falling hl this 
category include those of Grnssi (I,J), Stephens and Stewart (40), 
Turc (5;?) , ,Jensen and Habe (21), IUlcl ~lakkink (2'7). 

All l}ertinent alimati(' illlnd8.-The method llsccl in tbis elass is 
that developed by Christiansen (5). Although empi ri('al, ('11 ristia11­
sen's method proddoc for the inelllsion of' as many climati(, paxnm­
eters as are a\'aibble, 

(l07nbination methodN.-The remaining methods, all based on the 
combination 111fJtllod, include PE'nHHm (.M), "an Bnwl (,-5"3), and tlw 
pan Imd lake 'cntporntioll methods of Kohler, X ol'Clenson, and Fox 
(93.3), 

For each of the abm'e methods, \'allies of PET were compnted Tor 
ea('h dllY of tbe year. In addition, the input ndues were a\'el'agecL 
for each month and monthly 1'1'..'7' was also ealeulated by the nU'ions 
methods. 

The datil were also analyzed f()]· an April-Odobet' growing seasol1 
pe.riod as well as for (he whole ycar. For SOI1H\ plll'llOses, sllch as 
irrigation scheduling, only the growing season clata al'e pE'rtinent. 
Be('anse many hyclrologie analy::;es reqllire clahl for the entire year, 
the methods are also compared on this basis. 
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RESULTS 

)lean daily PET "ntlues deri\'ed from elH'11 of the methods listed 
in the preceding section were compared "with mean daily y,tlues from 
thB lysimeter P1::1' Cll1'\'e l the "standard" cline). Tahulations of 
the smoothed climatic datIl used as inpnt to the computations and 
the computed PET \"(llnes for each method are giyen in .-\ppendix B, 
Computational details for each method are ginn in Appendix A. 

Graphs of the comparisons of compnted P1::T ClUTes with the 
"standal'd'~ lysimete" PET CUlTe are ginn in figures :2 to ii, The 
solid linB cune on figme ~ is the "stalldfLrcl" lysimete.r curn, ,rhereas 
the broken lines are. mean daily PET "alues as computed by the 
Thornthwaite, Blaney-Criddle. Hamon, and Papadakis methods. 
These methods use air temperature only as inpnt. The other figures 
in this set are for the other three groups of methods p\'edously listed, 
In e,'e1'Y case, the solid cllrn~ represents the "standard" Iysimeter data. 

In addition to daily ,'alues as gi\'en in figures :2 to ii, 111('an monthly 
,",tIues of PBT were also computed by the yarious methods. Resnlts 
of these calculations are giyen in tahle 1 along with the lysimeter­
deri\'ed yalues for ('ompnrisol1. The monthly yalues of table 1 were 
computed by using ayera~e monthly yalue:-; of climatic factors as 
input to the various formulas. They are not the sums of the daily 
values in figures:? to 5, 

The statistical method used to t'omp,ue the "standnrd" ('un'e and 
the computed ('ur\'es was the root mean square (R.:\I.~.) romputec1 as 

where J} is the sum of the daily differences between nllues from the 
"standard" and ('omputecl cunes and X is the number of oi.l"en·a.tions. 
This statisti~ ~iyes equal weight to absolute difi'ereu('es between the 
"sttllldarcl" and ('omputed ('UlTes. 

As. discussed enrliE'r, the ":standard" lysimetel' PET ('urye yalues 
may be too high, but tht' shape of the CUlTe is probably correct. 
Thus, the faet that the "standard" ('urn~ is hi~bel' on the ('hart than 
the ThOl'nthwuite ('Ul'ye (fig, :2) may he partly due to this ca1lse. To 
('omJlltre the shapes of the two elllTes, the "standard" CUl'\'e ,,'as 
shifted by multiplying each daily mlue by a ('onstant to make the 
area. under the "stal1clal'cl" PHT cun'e equal to the nre1t under the 
Thornthwaite eUl"Ye. This pl'o('ecll1l'e 1111\l\:r6 the mean daily PHT 
equal for the two CUlTes under comparison. 



-:; 



en 
w 
:c 
u 
~0.30 

Z 
o JENSeA.
i= ~--'Y-It ___ '~/J'« 
~ 	 /' ... ~~ Q. 	 /' .... ,en 
ZO.20 // .~~.~~.............................. ~~~ 

0:: 
« 	

/ .......... ~:~Jl'IK ........... ~ 

o f-	

" ~ /~......... ~~ .....::.. .::::.::..:...::::.:::;,... ......... \,

Q. 

« 	 <;,<;,\ / $ /..."" ..' ..... / .. ~~'tI ~\l.1 ....,. . ....... \" ­ ">w 0~/,," ~ /:...... ./...~~<;,-<;, 
/,"" ~'" .j.~.. ,. /~:...",q,,?,

-< 0.10 	 /-- 4' ./. 
f ­
Z .--' ,,'; / 
W 	 ....;/ / .. ,---' 
f- 1'",/.' 

.&..,o ----:r'
Q. 

"'===-W1:-:~............"" 

;
 

o 

••• <.... ........ ~ 

.. <:: '" ........... , 
........ '. , 

'-" '" ,,"-. 
" ...•. ~" "­". ............". "" ". 
 ~ . ~;" ........ 0'1
.<"'. '--- ~ 

··· ..........S~:;;:~
..........~~ 	 ::­
~ o 
!7. 

~ 
0'1 
t;j
t;J 
~ 
~ 

~ 
';j 
t,J 
o 
;g 
~ 
':I.
Y 
~ 
t;j 

S 
o 
t;5 

......... ::­"-

JAN FEB MAR APR MAY JUN JUl AUG SEP OCT NOV DEC 

FIGUIIE 3.-Average 	daily potenilal evapotranspiration (PET) a s estimated by a Iysimeter growing deell-rooted grass-legume and 
as computed by the Grassi, Stephens-Stewart, Turc, Jenseu-Haise, and l\lakkillk methods. <0 
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l!'wUlm 4-.-Average daily potential evapotranspiratioll (PE'I') as estimated uy :t lysimeter growing deep-rootell grass-legume and 
as computetl by the ChristiansI'll method. 
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R.:NLS. values were computed for the comparisons of <'standard" 
versus PET values (figs. 2 to 5), as well as for the "shifted standard" 
versus PET values. In the first case, the magnitude of the PET 
values is taken into account, and the H:~I.S. statistics are a measure 
of the goocl!iess-of-fit between the "standard" and computed curves 
(figs. 2. to 5). The. comparison of "shifted standard" with PET is 
essenti,tlly a comparison of the shapes of the "standard" with com­
puted PET curves where the magnitude has been normalized. 

Result.s of t.he R.M.S. comparisons are given in t.able 2 for daily 
values and in table 3 for monthly yalue.s. Both tables give annual 
totals of the PET values. 

DISCUSSION 

Many previous studies have compared the reliability of computed 
PET with values measured from open pan e,oaporation or lysimeters. 
Almost all of these studies, however, usually lasted less than a year. 
One exception is a study by Smith (43), where a 26-year evaporation 
record from a· stanchtrd British sunken pan was used. Data from a 
I5-year period of record 'were used in the current study. 

The time periods for which PET estimates have been made val"}' 
widely. Van Bavel (53) gave a formula, for obtaining instantaneous 
PET rates and calculated PET for periods as short as 1 hour. On the 
other hand, Smith (43) calculated PET for seasons and entire years 
in his study. In practical engineering ILpplications, the period of 
interest usually ranges from 1 day to 1 month. These two durations 
were used in the current study. 

The lysimeter "standard" curve shown on figure 1 and tabulated 
in Appendix table 33 is partly computed and plnt]y measured. 
Mustonen and McGuinness (30) found that the lysimeter overesti­
mated annual field ET. They drew no conclusions on the ability of 
the lysimeter to assess PET. 

The inference that the lysim(~ter overestimates PE,], might not be 
true if standardized surfaces were used in the computations. Some 
methods were derived fOl' grass surfaces, usually dipped. Others 
were derived for aerodynamically rougher crops, like alfalfa, in 
which case PEl' would be higher. 

A recent Technical Note of tht~ ,yorldl\Ieteol"Ological Organizitt.ion 
(11) listed the following requirements for reliability of E'YapQtran­
spirometer measurements, which a.re ltpplicable to the Coshocton 
lysimeters : 

1. Disturbances clue to the existence of the e\'a.potranspil'ometer 
must be minimal. 
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2. Evapotranspirometer area must be sufficiently large to gi,-e a 
representative veget3Jtive COl-er and to minimize clisturbances due 
to walls. 

3. Evapotranspirometer depth must permit free growth of plant 
roots. 

4. The width of the annulus formed by the containing and re­
taining walls plus the gap separating them should be as small as 
possible. 

5. Restricted drainage at the bottom resulting from surface 
tension at the soil-air interface must be preTented. 

6. The temperature below the soil container should be regulated 
when necessary, to minimize disturbances clue to thermal isolation 
frflill the soil beneath. 

7. vertical seepage at the walls can be reduced b:;- using :5hallow 
cormgated walls and inward p'l'Ojecting ftilnge rings to break the 
direct flow. 

S. The eTapotranspirometer should be located at a suffiC'ient dis­
tance from the upwind edge of the surromlCIing area. 

9. The surface should be cOTered with vegetation typit'al of the 
surrounding area and the state of plant grmvth inside a.nel outside 
the evapotmnspirometer must also be similar. 

10. It is important that the lo<?al soil should be repre,c:;entative 
of the area tmder study ancl thilt the eVilpotnmspirometer soil 
correspond c1~1.r to that under natuml undi"iturbed ('onditions. 

11. The soil surface inside and outside the evapotranspiro~neter 
must be at the ,c:;ame level. 

12. A""OTicultuml operations should be carried out ut the ~ame 
time and at the same intensity as in the surrounding field. 

13. To avoid Find 10'ading effect, evapotranspirometers should 
not be weighed in windy conditions. 

14. To avoid errors due to minfull catr'h. the plants in thE' 
evapotranspirometers should be kept Tertien]. and broken le~lves 
should not extend outside the tank. 

1Yith the exception o·f requirement 4. adequate provi:;:.iOIL'i have heen 
made in installing and opemting the Coshocton l~'simetet~ to "ll.tisfy 
the other 13 requirements_ The perimeter of the lyaimeter was about 
16 inches wide during much of the period of rerord ·when data for 
this report were being assembled. This wide border area is one of the 
rearons for putting the "standard" t'urve in quomtion marks as a 
reminder that the \"alues may be too high_ The lysimeter perimeter 
has been about 3 inches wide since 19('1.±. Detailed deseriptio~ 

of the Coshocton lyslmeters h3:\'e been published b." Harrold and 
Dreibelbis (1',,18). 
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The "standard" curve of figure 1 is not a maximmn possible PET 
curve. To derive such a ma:dmum ClU'ye, it would be necessary ,to plot 
the maximum PET found for each date in any of the 15 years of 
record and then fit an envelope curve over the scatter of points. The 
"standard" curve of figure 1 is an average of PET conditions at 
Ooshocton. 

Parmele (34) recently made an intensive study of ET at the Co­
shocton lysimeter. Under high soil moisture (PET) conditions, he 
found that the Bowen ratio method of estimating ET gave nJmost 
the same values as those measured with the lysimeter. This lends some 
confidence to the use of lysimeter \'n.1ues, at least as measured under 
PET conditions. 

The shape of the lysimeter "standard" PET curve (fig. 1) is a little 
startling at first gIn,nce. The broad crest of the curve coyering J 1me 
and July seems anomolous beca.use one would expect a. more peaked 
curve. PET is primarily regu1n.ted by solar radiation, which means 
that a pettk should occur in late .Tune (App. table 8). The crop during 
these months, however, is either (1) an old, mlttnre meadow, which 
is tLlmost ready for cutting; or (2) the freshly regrown meadow at 
least 2 weeks after the first cutting has been made. Thus, plant 
lJhysiology probably affects the. ET values during this perioel. More 
variation occurs in the dabt at this time of year than nt fLl1y other 
(ng. 1). 

,Vhen soil moisture was below field capacity, a correction 'was 
added to ET to arrive at, a PET ntlue. The 1;~ethod of computation 
should not have introduced any bias into the "stanchtrd" curve. It 
can be shown algebraically that. only the effect of lim.iting soil 
moisture was allowed for tLud tha,t the effect of PET in the correct­
ing equations cancels out. Daily values of average soil moisture are 
given in Appendix table 7. 

The climatic!ll1c1 other input elM,a used in the caJculn.tioll of the 
theoretica,l PET CUl'\'es were not all collected onsite. Of the input 
fttCtors ta,bulated ill Appendix 13, only !tir temperature, humidity, soil 
moisture, anc11ysimeter PET were deriyed :f'l'Om onsite mea:mrements. 

The most imporbmt missing onsite data. is undoubtedly radia,tion. 
The values of solar mdi!Ltion in Appendix table 8 are a, mixture of 
actual measurements at 'Yooster and values comlmtp,d from sunsh ine 
measurements at Columbus by stanehLrelmethoc1s (.di). Both locations 
are close enough to Coshocton to be representative of Coshocton solar 
radiation conditions. The fact that 15 years of cl!LbL ,yere averaged 
for each day and the daily !tverages were then fitted with a smooth 
CUlTe to get the Yltlucs of Appendix ta,ble 8 also helps to achieve (t 
realistic p!tttern of sohtr radiation values. 
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Smoothing the climatic data, has resulted in input variates thtlt are 
averages rather than maximums. For insbulce, the ail' temperature 
value of 71.0° F. used for July 1 (App. table 4) is the average value 
expected, whereas a maximmll average daily temperature £01' that 
date might be in the sa's. Therefore, the cOlllpnted PBT curves m.ust 
also represent average rather than maximum PET conditions. The 
derivation process for the "standard" lysimetel' CUlTE: is snell that it 
too represents average rather than maximum conditions. 

Inspection of tables 2 and 3 shows that 110 one groul) of methods is 
particularly outstanding. The Blaney-Criddle, Jensen-Haise, Ohris­
tiansen, Penmttn, yan Ea.yel, and pan enlporation methods all gave 
annual totals withhl 1() percent of the 40.14 inehes indicated by the 
"standard" curve. In each of these six cases, the R.~LS. values for 
both the unadjusted and adjusted em' yes tHe low, indicating a close 
fit between the shapes of the "standard" and theoretical eUl'\'es. These 
same PET cunres were also 'within about 10 percent. of the, :35.16 inehes 
indicated by the "st:.:tdard" cnrye for thE' Apl'il-Oct0ber growing 
season, and, again, the low RM.S. mInes indicated a dose fit of the 
curve shapes. 

Several methods were considered for jud/!ing goodness-of-fit of the 
compnted to the "stanc1al'd'~ curve. If the Cllrye,.<; were recast. into the 
equivalent cum.ulative forlll, the Kolmo!!ol'o\'-Smil'lloy test (4~) 'lYould 
be appropriate. This test, howerel', is concerned with the point of 
greatest divergence between the two distributions and falls short of 
being a comprehensi\'e overail compa,rison. 

The chi-squared test was not suitable beettuse it deals with the 
expected nnmber of responses frtlling in etlch c:aJegory. Chi-sq\HU'ecl 
also tends to weight It divergence inversely (tecorcling to the size of 
the expected number. Correlation coeffkients were rejected because 
of the high degree of correlation built i.n by the seasonality of the 
data (41). The RnI.S. teelll1ique is free from these objections. It is 
110t much different from the F-statist.ic used by Dawdy and O"Donnell 
(8). 

The Thornthwltite Cl\1'\'e of figure ~is consistently below the lysim­
eter "standard" values. Annual totals were 26.6a and '10.1:1: inches, 
respeotively. This is in contrast to Smith~s (f1) findings that Thom­
thwaite values consistently exceeded pan e,yn.poratiol1 on IUl anmml 
basis in the temperate maritime dimtlte of nOl'tiJem England. In 
the same general geographical a,rea, Makkink (927) reported that 
Thornthwait~ values o'f P8T were \'ery simihn to mensHl'ecllysimeter 
values in the Netherlands. 

The Thornthwaite curve on figure '2 shows zero "alues of l'>ET 
from December 6 to i\iarch ;), when mean daily [til' temperatures are 

http:F-statist.ic
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less than 32° F. The fit to the ""in.ndarcl" curve is better during the 
fall months than cluri!lg the spring. The Thornthwaite method is 
widely used because of its simplicity and beeause it is part of a system 
for computing the water Inllance (49). 

Pelton: King, and Tanner l·35) found that PET estimates by the 
Thornthwaite method are not reliable when based on short-term 
mean tempe.mtures. They reasoned that the fn.ilure of the Thorn­
thwaite method over short time periods is due to the £11<'t thn.t s11ort­
term mean tt:mperature is not a suitable index of incoming- radin.tion. 
Stern and Fitzpatrick (47) also reported that empirical relationships 
based on temperature had no pra<'tiral value as sholi-tel111 precli<'tors 
in the dry monsoonal <,limate of llolihwestern Anstm1ia. 

Smith (4.]) compared PET values <,alculated by the Thornthwaite 
and Pemual1 methods "with a ~(j-year record of measured pan e\'apo­
ration. Thornthwaite estimates were greater than pan evaporation, 
especially in summer; whereas PennlRll estimates were lower than 
pan wlues, espe<'ially in the fall. In the current study, the computed 
pan e"vaporation CUlTe (fi~. 5) was hi~her than the Thornthwaite 
(,ur\'e in e,'ery season, e~pe('ially in the first half of the year. 

The Blalley-CriclcUe ClUTe on figure ~ resembles the lysimeter 
"standard" cnn-e mnch more than the other Cllr\'es l-equil"irl~ only 
temperature as input.. The annual total of :38.11 i11<'11£'5 compares 
favorably with the 40.1-1 inch total from the lysimeter. The gl-eatest 
diserepancy between the ClUTes amounts to about 15 percent [1t the 
summer peak. The Blaney-Criddle tedllliqlle is widely used in irri­
gation a~ri<,ulture but Rlso seems to he well adapted to the lnunicl 
Eastern enviro1Ullent. 

The curve ('omputed by Httmon's (1~) method is based on possible 
hours of sunshine and the saturated water VRpor density at the dRily 
mean tempemture. The l'Ul"Ye i::; eonsistently low in all seasons, 
especially the growing season. A more recent \'ersion of the iormul{L 
(15) was also tried, but the results were slightly mot-e at ..,.aria.,~ 
with the "standard" ('urn.' than the Clll'\'e on figure :2 and are not 
presented here. Jones (2:2) found that the Penman method gave 
larger values than the Thomthwaite and Hamon methods in spring 
tlnd early summer. He ehose the Hamon method for his study of the 
variability of 1::1' in Illinois because of its ~n-eater simplieity and ease 
of culeulation. 

The Papadakis CUtTe shown on fi~ure ~ is cleriyed from the satu­
mtecl vapor pressure at the daily maximum and mean daily c1e"wpoint 
t(}mperatures. The anmml total is :2(i.:30 i11('he8 comptu-ed with 40.1+ 
inches for the "stanc11trcl" <,un'e. The Ptlpadakis <'une mat<,hes the 
"standard') ('lUTe dUl'in~ wintel' but i~ Hlw'h fhutter during the rest of 
the year. 
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.All the computed PET cunes pellk during middle to late. J ul}' in 
harmony with the distribution of a,iI' tempt'.rature (App. table 4). 
In contrast, the PET CtuTeS of figure 3 aJl peak ea,rlier in the season, 
more in accord with the distribution of solar radiat.ion. 

FigtITe 3 shows the lysimeter "standanF' CUlTe compared to five 
methods of computed PET, which require a knowledge of solar 
radiation. The Grassi (13) formula requires inputs of solar radiation, 
air temperatme, and coofficients for type of crop and density of 
cover. The annual total of 49.13 inches is somewhat aboye the 40.14 
inches for the "standard" curve. The fit to the "standard" C'UlTe is 
good around the peak, but the Grassi CGrve o\'erestimates at ot.her 
times. Grassi (13) has also deyised n, method that uti1izes mensure­
ments of cloud coYer when solar radi!ltion measurements tlre not 
ayailable. 

The Stephens and Stewa,rt (40) CUlTe shown on figure 3 also 
utilizes measnrements of solar radiat ion and air temperatnre to 
compute PEJ'. The yearly tObtl, ~-:b.58 inches, is lower than the 40.14 
inches from the lysimeter. The etUTe is consistently lo\y, and it seems 
likely that this method might ha \'e performed better had new co­
efficients been developed that would better reflect, the Ohio climate. 

Turc (5B) also developed a formula for eomputinp: PE'1' using 
solar radi!ltion and ltir temperature as inputs. His C'UlTe. sho,,-n on 
figure 3, totals 30.88 iuehes for the year. This method !llso gh-es zero 
estimates of PET for the December 6 to ':\1arc1\ 2 period, when ail' 
temperatures !ll'e below freezing. 

The Jensen and I-hise (:21) fornl11ln, gi\"es values of PE,], that 
were des1gned for irrigated Helds in the arid IUld semiarid west. The 
curve s11o,,-n on 1igul'e 3 tobtls 3H.~"1 inches, \"et'j' close to the 40.14 
inches of the lysimeter. The shape of the .Jensen and Haise CUl'\'e 
closely resembles tlmt of the lysimeter run'e, being somewhat high 
1n the summer and lower at other times. 

The 1ilml method using sollu' radilttion and air temperature as 
inputs is the Makkink (-19) for11luht (fig. :3). The Illlllml tobll iH 
33.11 inches. The cune matches the "stanclll r(l" ('lllTe during the 
,,-inter but is Imyer at other times. 

The method developed by ('hristiltnsen (:J) and his asso<'illtes 
(fig. 4) has the admntnge of permitting the user to utilize all the 
climatological information antilable at It site. The equation is so 
structured that the prec1ietion is applieable to the mean ynlnes of 
any factors omitted from the preclietion eqtllltioll ns well as the aetnal 
~ ,Jues of the factors inducled. The total for the yellr for the Chris­
tiansen cune is 40.-12 ine11es, quite close to the 40.14 hl(~hes of the 
"standard" curve, and the fit. is p:oocl th roughont the year. 
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Fignre 5 shows the comparison of yarious combination methods 
of com.puting PET as compared with the "standard" lysimeter 
CUlTe. The inputs to the Penman eqnation (30, 37) were air tem­
perature, dewpoint temperature, windspeed, solar radiation, and 
albedo. The total for the year, 37.7±inches, is close to the 40.H inches 
frou1 the lysimeter. The Pemnan curve underestimates during the 
growing season but fits the "stanc1arcF' CUlTe closely throughout the 
rest of the year. 

The yan Eavel (53) method of computing PET has the same 
climatic inputs as the Pemnan method. The yearly total, 42.23 inches, 
is close to the 40.H inches of the "standard" cuneo The YlUl Ba,-el 
CUlTe has the same general shape as the Penman CUlTe and is dis­
placed about 0.012 inch per day higher. 

The lake and pan evaporation CllryeS were computed by the rS,YB 
method (23). Input "mIues to the f0l111ulas are the same as in the 
Penman method except for albedo. The annual total of :32.18 for hlke 
evaporation is below the 43.35 inches of pan e,-a.poration. The latter 
figure compares favorably with the 40.H inches from the lysimeter. 

There was some question about the form of the wind function most 
suitable for the Penman and yan I~ayel methods. Penman's (38) 
original aerodynamic term, as described in Appendix A. was used. 
Tanner and Pelton (48) fOlU1d tlUlt a 'wind function derived over a 
vegetated surface ,vas more appropriate than the Pemnan term. 
They concluded that the reyised term was necessary eyen in the sum­
mer when the relative e~:ror in PET due to using an inappropriate 
wind function was at a n1.inimmn. 

Tanner and Pelton (48) also sug~estecl that a daytime-nighttime 
weighting of the data might be of "alue. They found that the use of 
:2-l-hour lwerages of temperature, saturation deficit, and windspeed 
gaye a reasonable yalne for the aerodynamic term only because of 
two compensating errors. The basic data ayailable for the Coshocton 
study were such that these refinement.s were not. possible. 

Aslyng (.1), in Denmark, found t.hat the Penman ll1.ethod o,'er­
estimated PET for the yelU' and the first part of the summer, but 
was in good agreement with measured yalnes the last half of the year. 
In the current study, the Pe,nman method lll1derestimated for late 
spring and summer but was in good agr'!ement for the year. 

Pa,padakis (33) concluded that the PelUnan formula. should be 
reduced to saturation deficit andmultipliecl by a constant, thus imply­
ing that the radiation and wind terms should be ignored. He criticizes 
the Penman method as underestimtlting E1' ill the. dry climate, 
oYerestimtlting that of sprin~, underestinuLting that of n,utumn, and 
oyerestimating that of windy clays. 
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Omar (31) compared PET estimates by the Penman, Papadakis, 
Thornthwaite, and Hamon methods with 'mlues derived from meas­
urements in a large field in a warm, arid dimate, near Cairo ill 
the rnit~d Arab Republic. The Penman and Papadakis methods pro­
yided a close fit to the yalues: howe\-e1', the Papadakis method pro­
vided somewhat closer monthly estimates. The Thornrhwaite and 
Hamon methods ga,-e estimates of about two-thirds the measured 
value. 

Fitzpatrick and Stern (10) fOlmd that the use of inappropriate 
constants in the Penman formula is probably a greater source of 
error when determining PET than instmment deficiencies. 

Cruff !l.nd Thompson (/) im-estigated the Thornthwaite, rS,\YB, 
Lowry-Johnson (26), Hamon, Blaney-CridcUe. and Lane (;£15) meth­
ods of computing PET in arid and subhumid conditions. Only the 
rS,\YB method gaye estimates of PET that agreed closely with pan 
evaporation at all sites. For practical use, however, the Blaney­
Criddle method was recommended. 
Rijt~ma (39) compared values of PET from the formulas of 

Penman, ~Iakkink, Turc~ and Haude (19) with measured yaIues 
from a pan and from lysimeters in grass. He concluded that it is 
possible to calculate PET 'with the formulas of Penman, ~rakkink, 
and Turc with the same degree of accural'y a", ~s obtained with lysim­
eters or evaporation pans. 

Stanhill (45) compared eight methods of computing PET with 
lysimeter data tmder arid conditions in Israel. He fotmd that the 
renman formula gaye the best results for monthly and weekly 
periods. The ne:!...1: best were the formulas of Thorntlnmite. Blaney­
Criddle, and ~Iakkink-in that order. 

Jensen (gO) rerie'wed empirical methods for estimating PET 
and concluded. that "those usir.g radiation as the primary variable 
pr-ovideadequate and reliable estimates of e\'apotranspiration for 
most engineering purposes when limited meteorologic-al data are 
available." 

Stephens and Stewart (46) compared correlation coefficients for 
measured versus computed monthly pan emporation for Hi station 
years in .Florida. The highe<:>"i: l'orrelatioll was for the rSWB pan 
enLporation method followed by the methods of Stephens and 
Stewart, Blaney-Criddle, Penman, Hamoll, and Thornthwaite. For 
a 30-month comparison with the PET from St. Augustine grass in 
southern Florida, the methods from high to low con-eIation were 
Stephens-Stewart, Penman. rSWB pan eyaporation, Blaney-Criddle, 
Hamon, and Thornthwaite. They suggested the Blaney-Criddle 
method as suitable where data al-e limited. 



Rijtema (.40) pointed out that many calculation methods lead t~ 
an lmderestimate of PET. He stateel that this is apparently not too 
serious in present day irrigation practice because soil fertility is not 
near optimum and the calculated yalues of PET are corrected 'With a 
factor for irrigation efficiency. 

It seems likely that computational methods for estimating PET 
will be used in agriculture and other endea rors for some time to 
come. The current trend to'Ward use of the more complex combina­
tion methods and a'Way from the simpler empirical methods 'Will 
probably continue. Ho'We\-er, the more demanding input requirements 
of the combination methods insures that the empirical methods will 
continue in use into the foreseen,ble future. 

SUMMARY AND CONCLUSIONS 
A. "standard'~ PET cun'ewas derived from measured lysimeter 

values. Corrections were made for the effects of haycut and less than 
optimum soil moisture conditions. Thus, the "standard" PET curve 
repre.c:entsthe ET that could be obtained with nonlimiting soil and 
vegetative conditions. 

Fourteen methods of computing PET daily valu"" were segre­
gated into groups depending upon the climatic inputs required. In 
the temperature-only-group, the Blaney-CridcUe method gave the 
closest fit to the "standard" ClUTe. The methods of Thornthwaite, 
ilamon, and Papadakis gaye le..c;s satisfactory results. 

The method of Jensen-Haise was best in the group using tempera­
ture plus solar radiation as input. The methods of Grassi, Stephens­
Stewart, Turc, and Makkink were also includecl in this group. The 
Christiansen method was thE'. only entry in the group using all ayail­
able climatic information and pr01-ided a. good fit to the "standardn 

curve. 
"Cnder combination methods, the rS"\YB pan e\-aporation, the Pen­

ma.n and the ran Bayel formulas gaye good fits to the "standard" 
curve. The CS"\YB lake eva.poration method was less satisfactory. 

Daily Imd monthly comparisons were made for the entire year 
and for the April-October growing season. Th(~ goodness-of-fit of the 
computed to the "standarcl'~ curve was eyalua.ted by the RM.S. 
proced ure. 
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APPENDIX A-COMPUTATIONAL METHODS 
This Appendix gives computational details for each method of 

computing PET discussed in the main body of the report. The for­
mula as given in. the original reference is given first. Auy changes 
needed to convert units and to obtain a daily estimate are then made. 
Finally, a numerical example is g-ivell using .Tuly 1 data. 

The formulas are expres...~d in FORTH-AX ..~omputer lang-uage for 
simplicity of presentation. The operators +, -, I, and =. lut.Ve their 
usual arithmetic significance. The symbol for multiplication is * 
and for exponentiation is **. rnless directed otherwise by paren­
theses, exponentiation is performed first, then multiplication and 
division, and finally adclition and subtrartion. \\11en multiple paren­
theses occur, the order of calcultttion is from innermost to outermost 
parentheses. 

The order of presentation of the formulas in this Appendix fol­
lows that of the mn.in section of the report. 

Thornthwaite Method 

lnstmctions and tables for c~Lletllating PET by this method lun'e 
been published by Thornthwaite and ,)In;ther (ijO). Basieltlly, mean 
monthly air temperatures are used to compute a heat index, I. Daily 
lUladjusted PET is obtained from tables chat use daily ail' tempera­
ture and I u.s the arguments. The Hnal adjusted PET yalues are 
obtained after a correction for CItlY leng-th. 

,Yhen followed explicitly, the published instructions (50) produced 
It computed ClUTe resembling tt series of steps up and down the 
f,'1.°aph. The tabled values of unadjusted PET were gi\'en to two 
decimal places and laekecl sensitiyity \yhen used with the. smoothed 
n.1r temperature input from Appendix table 4:. 

To correct this (;ondition~ YRIues of temperature and PET were 
read from the I columns straddling- the computed I. The...«c points 
were plotted on a large scale gmph, and a smooth ('Ilrvc was drawn 
to represent the relationship for the computed [ nllue. A tabulation 
was then made of values from this enrve with unadjusted PET read 
off in three decimals. This tabulation was used in plaee of the orig-i­
nal t.abled yalnes in the computations, and the resulting curve was 
smooth throughout the year (fig. 2). Computed daily values are 
given in Appendix table 19. 

Palmer and Havens (32) stated that the Thornthwaite method 
can be represented by the formula 

PBT = 1.{j (10 Tel!)". 

where PET is monthly potential evapotranspiration 1Il centimeters, 
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T(! is monthly mean tempemtnre in degrees Centigrade, I is the 
heat index (48.02 for Coshocton) and is the sum of 12 monthly index 
values of i (a. function of monthly normal temperatures), and a is an 
empi::.ically deriYed exponent, which is a function of I : 

a = 0.49 + 0.01791-0.0000771 r- + 0.00000067513. 

These formulas may be used for computerizing the ca.lcnlation if 
desired, although a day length correction would also be needed. The 
program developed by Black (;g) is one example. 

The Thornthwa.ite method is designed for computations of PET 
for 1 day or for a full month and should therefore be applicable for 
the durations computed in this report. 

Blaney-Criddle Method 

The procedure used in computing the Blaney-Criddle PET curve 
was given in a CS. Soil ConserYation Sen·ice (SCS) publication 
(44). The general formttla is 

PET = (0.0173 TA.-0.3H) • KC • TA. * (DL/4465.6.) , 

where TA is mean daily air tempemture (App. table :1:), KC is a 
crop growth stage coefficient for alfalfa (App. table 16), and DL is 
a day length in hours (App. table 1:1:). The constant, ±±65.6, is 
the sum of the day lengths of Appendix table 14, for the yenr. 'When 
T A is less than 35.0° F., the first term in parentheses is given a 
constant yalne of 0.3. 

The Blaney-Criddle method was originally devised for estimating 
seasonal consumptive use. The modifications as described in the SCS 
report (44) are designed to extend tlle method to give reasonably 
accurate estimates of consumptive. use for short periods of from 5 to 
ao days. The authors used the term DL/±±65.6 to enable estimates to 
be made on a daily basis. For July 1, the Blaney-Criddle PET is 
computed as 

PET = (0.0173 * 71.0 - 0.314) • 1.12 • 71.0 * (15.0/4465.6) = 0.244. 

A tabulation of computed daily values is given in Appendix table 20. 

Hamon Method 

Hamon (14) derin~d an equation for computing PET based on 
possible hours of sunshine and the saturated water nlpor density 
at the daily mean temperature. His formula is 

PET == (' D' PT/IOO. 

where 0 is a constant, 0.55; D is the possil.;1e 110nrs of sunshine in 

http:TA.-0.3H
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units of 12 hours (the data of App. table H dhided by 12) : ancI PT 
is the saturated water vapor density (absolute humidity) at the 
daily mean temperatlU"e, di\'i.ded by 100. 

The computing formula is 

PBT = 0.0055 * IDL!12)U2* rA..H*2.2881). 

DL is the day lel\:,oth value from Appendix table H. The, AB 
term is obtained by linear interpolation in the lOO-percent column 
of MaITin~s table XII ~~9) using air temperature from _-\..ppendix 
table 4: as the argument. The constant, ~.::8S1, converts units. For 
July 11 T A js"il.Oso AB is: 8~-m und 

Computed daily values are given in Appendix: table::l. 
In calculating monthly PET by the Hamon method..Jones (~2l 

made a 4-percent COITe<::tiO:l to adjust to the summation of dRily 
a",-~o-e temper-atures. This adjustment was not used here to maintain 
consiscency with the calculations made b~' other formulas. 

Pcpcdckis Method 

Papadakis (33) suggested thar PET may be compnted from the 
simple formula 

where PET is monthly potential eyapotranspirution in centimeters: 
erru:. is the saturation vapor pressure in millibars, corresponding to 

the, average daily :laximum temperatUre: and 13",._>: is the saturated 
vapor preSSUre in millibars eor-responding to the a~'erage da.ily 
minimrnn temper-ature minus :?" C. Papadakis re~lsoned that :!o is 
the usual difference between minimnm and dew-point temper-atures. 

Becau...«e dew-point tempemnu-eB are available in this study lApp. 
table 5), the equation was modified to read 

where e~¢ is the satur-ated ntpor pressure in millibars corresponding 
to the dewpoint temperature. 

The cumputing formula is 

where the tempemture of rna is found by adding the value of Ap­
pendixtable 15 to that of Appendix table ,*, and the tempenuure of 
td is giyen in Appendix table 5. The ('Qnstant. rt.::!45P. is found from 
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where 0.5625 is the Papadakis cOl1sta,nt, 0.3937 converts centimeters 
to inches, 33.864 com'crts inches of meremy to millibars, and 30.5 
is the average number of days in the month. 

Using July 1 data, the tempera.fure of 'Ina is 71.0 + 10.2 = 81.2 
from which emu. = 1.063 from Man""ln's (f2,9) tables. The. temperature 
of td is 62.2 so eld = 0.559. Then for July 1, 

PET = 0.24i39 (1.063-0.559), 

and PET = 0.124 for the day. Computed daily values are gi"en in 
Appendix: table 22. 

Grassi Method 

Grassi (13) developed a. formula, for computing PET when 
measurements of illcident radiation were Himilable. The formula is 

In this formula, K is a constant, 0.5:37. C'R. is the coefficient for radi­
ation and is computed as 0.000675 BI, where RI is radiation from 
Appendix table 8 and the constant converts fran. langleys to inches 
of evaporation equivalent. In this formula, C'T takes the linear form, 
0.620 + 0.00559 TA, where T A is air temperature from Appendix: 
table 4. The COre coefficient representing plant cover was set at. 1.0 
for the meadow and F equaled 1.09 for alfalfa. The computing for­
mula for this method is 

PET = 0.537 * 0.000(j75 * RI * (0.620 + 0.0055!J * T A) .. 1.09. 

Fsing July 1 data, 

PET = 0.537" 0.000(j75 .. 581 • (0.620 + 0.00559 * 71.0) .. 1.00 = 0.233. 

Daily computed values are giyen in Appendix table 23. 
Grassi (13) mentioned that there was less statistical error in both 

this method and his method using extraterrestrial radiation than in 
his method using pan e,-aporation. He also was cautious about not 
using any of the methods for periods of less than it week or two. 

Stephens and Stewart Method 

Stephens and Stewart (46) examined sevel'n,] computationn,l meth­
ods with Florida dat.tl. For PEJ' from grass, they found their frac­
tional eVltporatioll equivalent method ranked highest. They pointed 
out that the equlltion was developed for Florida. conditions. 

For PB1' from grass, the Stephens and Stewart formula. is 

PET= (0.0082 !/'tl-0.l0) (Rl/1,500), 
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where T.A and HI are air temperature and solar radiation (App. 
tables 4: and 8), respectively. The constants O.00R2 [md 0.19 were de­
veloped by regression analysis, and the 1,500 value converts langleys 
to inches of evaporation. The computing formula is 

PET = (0.0082 ,. T A. - 0.19) • (R1l1,500). 

For July 1, when TA. = 71.0 and 11'1 = 581, PEl' is computed as 
0.152. Da,ily computed values are listed in Appendix table 24:. 

The Stephens and Stewart method was deyised for monthly 
est,imates. 

Turr.: Method 

Turc (5:8) derived a formula for PET as 

PET = DAD TC'(RI + (0)/{TO + 15), 

where TC' is air temperature in degr~8 Centigrade, Rf is solar 
radiation in langleys, and PET is in millimeters per month. The com­
puting formula is 

PE'l' = 	«DAD· 15· (TA - 32) )/9) • (RI + 50) I 
«5* (TA-32)/9) +I:i) / (25.4*30.5). 

where TA. is air t~mperatllre in degl'e€s Fahrenheit (App. table 4), 
RI is solar radiation (Ap]). table k)) IlLd the .last two ('onstants con­
vert to inches per day from millimeters per month. CSillg July 1 
dat.a, 

PET = «DAD· (5 * (71.0 - 32.0)) 19) • (581 + 50) / 
(il * (71.0 - 32.0) / 9) + 1:)) I (2GA • 30.5) 

= 0.193. 

Daily computed values llre given in Appendix table 25. 
The Turc formula was designed to give monthly PET and was 

modified as above for daily estimates. Xot.e that the formula used in 
this report is not that originally developed by Ture (51) but a later 
de\·clopment. 

Jensen-Heise Method 

Jensen and Raise (;21) deyeloped !l fOJ'lllula for computing PET 
ba!:ied on mean air temperature aud solar radiation. Their formula is 

PET = (0.014 TA - 0.37) [fT, 

"where TA. is u,lr tempemtnre and I.'! is sohlr radiation (App. blbles 
4: and 8). The cOlllputin~ formnht is 

PET = /0.014 • Ttl - 0.371 • RT • 0.OOO(J73, 
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where 0.00067:3 com-erts from langleys to inches of evaporation 
equiralent. rsing July 1 data, with T A =11.0 and RI = 5;;'1. PET 
is computed as 11.~4-±. Daily computed valnes are given in Appendix 
table 26. 

PET in the ,Jensen-Raise method refers to the ET that can occur 
ill irrigated fields located in arid and semiarid areas. The estimating 
equation is based on data for periods greater than 5 days. 

Makkink Method 

~Iak.kink (39) de,eloped a formula based on radiation and tem­
perature as 

PET = 0.61 RI Ui ':'-;-'j" , -0.12. 

where PET is monthly potential evapotranspiration in millimeters. 
RI is solar radiation in millimeters per day e\'aporatioll equh-alent, 
~ is the slope of the saturated vapor pressure-temperatUi'e ('un'e at 
the mean air temperature. and r i" the psychrometric ('onS'mnt. n.:ti 
for degrees Fahrenheit and millimeters of mercury. The fraction was 
divided through by r SO tabled ,'alues of ~ y could be used. A short 
table of ~. y (dimensionle~) nrsns temperature in degrees Centi­
grade was gh-en by van Ba,el (53), and a more e~-tensh'e table ob­
tained from him is given in Appendix table 18. The nlues below 
GO C. in the table were computed at Coshocton. 

The computing formula is 

PET =10.61 • 0.0171· RI· IDOG'DOG +- 1) - 0.12) ·0.03937. 

where HI is solar radiation in langleys tApp. table ~). lun71 con­
verts lal:gleys to millimeters of emporation equinllent, /JOG is ~"l 
ancl is interpolated from Appendix table 1~ using air temperature 
from Appendix table ± (converted to de,(rrees Centigrade) as the 
argument, and O.O:3H:ri conYert<5 from millinleters to inches. 

rsingJuly 1 data, TA from Appendix table ± is '11.0 so the 
tempemture is :21.67° C. Interpolating in Appendix table 1):;. DOG 
is 2.342. Then 

PET = ( (0.61 • 0.0171 • 381. " (2.342/3.3421 1 - 0.121 • 0.03937 = 0.102. 

The. Makkink formula was designed to predict monthly PET but is 
used here for daily PET values. Daily computed nlues are given in 
Appendix table 21. 

Christiansen Method 

Christians811 (5) and his students at rtah btnte rniversity have 
been deyeloping a method of computing pan emporation from cli­
matic clata. The formula is 
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PET =0.473 Rr C'r C'w Cll C's C'e ('JI. 

m this formula, 0.473 is a dimensionless constant. RT is solar radia­
tion at the. top of the abnosphere in inches of eyaporation equivalent 
(App. table. 13). 

The following formulas for the. remaining coefficients were gh-en 
by Chrir-tiansen (5) in his formulas 0:1: to oR. CT is the coefficient for 
air temperature (App. table:1:) computed as 

Cl' = -0.0673 + 0.0132 1'A + 0.0000367 T .:1'. 

C'w is the coefficient for windspeed in miles per day at pan height 
(App. table 6) computed as 

Cw = 0.708 + 0.00546 IV - 0.00001 IV'. 

CD is the coefficient for humidity (App. table 11) computed as 

Cll = 1.250 - 0.0087 RH + 0.000075 RH' - 0.0000000085 RHI, 

where the value of ED enters the formula, as a whole number. ('8 

is the coefficient for percentage of possible Slllshine (A..pp. table 10) 
computed as 

CI; = 0.542 + 0.0080 S - 0.000078 8' + 0.000000£2 8" 

where /) enters the formula as a whole nlUnber. CB is the coefficient 
for the elention of the site (1,180 feet) and is compnted as 
CB = 0.9.0 + 0.030 (1.18) = 1.00M, a constant for this study. CJ[ 

is a monthly vegetati\-e coefficient determined empirically. Data from 
Indiana were taken from a publication by Cbristiansen (6) and ex­
trapolated to a full yen,r. The...~ nIues were plotted 011 a chart at the 
midpoint of each month, and a smooth curve was fitted through the 
points. Daily "alues were then read from the smooth curve lApp. 
table 11). 

The computing equation is 

PET = 0.473' REX' (-0.0673 + 0.0132' TA. + 0.0000367' 
TA. .. 2) • 10.708 + 0.00546 • IV - 0.00001" IV •• 2) 
• (1.250 - 0.0087 • RH + 0.000075' RH •• 2 
- 0.0000000085 • RH •• 4) • lO.ill + 0.0080 • 8 
- 0.000078 • 8 •• 2 + 0.00000062 'S .. 3) 
• 1.0054 • CJ£. 

In this equation, REX is extraterrestrial radiation I App. table 13), 
/) is percent of possible sunshine lApp. table 10) and enters the 
equation as a whole number, and n' is windspeecl (App. table 6). 
rsing July 1 data, 
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PET = 0.473 • 0.663 • (-0.0073 + 0.0132 • 71.0 
+ 0.0000307· 71.0 • 71.0) * (0.708 + 0.00546 
* 63.2 - 0.00001 * 63.2 * 63.2) * ll.2GO 
_ 0.0087 • 74 + 0.OOO07G • 74 • 74 - 0.0000000085 
• 74 • 74 * 74 * 74) * lO.542 + 0.0080 * 67 
_ 0.000078 • 67 * 67 + 0.00000062 * 67 * 67 * 67) 
* 1.0054 • 0.87 = 0.204. 

The Christiansen method was deyised to compute monthly ,~alues 
and was modified as abo,'e to give daily estimates. Daily computed 
values are giyen in .Appendix table 28. 

Penman Method 

Pemnan (36, 37) combined the energy balance and aerodynamic 
equations into a single equation for estimating PET. His equation is 

PET = (tllI + E. -y)/(:l + 1'), 

where PET is eyaporation from a free water surface in millimeters 
per day, A is the slope of t'he saturated yapor pressure·temperature 
ClU've at the mean air temperature, and y is the psychrometric con­
stant, 0.27 for degrees Fahrenheit !llld millimeters of mercUl'Y_ The 
Ea andH terms are defined below. To take advantage of tabled yalues 
of A/y (.App. table 18), the equation is diYided through by y giving 

PET = ((:l/'y) H + Eo) / «:l/-y) + 1). 

The E a term of Penman's equation contains the vn,por pressure 
deficit and the wind terms as 

E. = 0.35 (e, - ed) (1 + u/100) , 

where e. and ed are the saturated n,nd actual vapor pressure of the 
air in millimeters mercury andu is the wind at a· height of :2 meters 
in miles per day. Been.use the winelspeed data. in .Appendix table 6 
n,re from an anemometer set at n, height of :2 feet (61 centimeters) , the 
correction 

/1 = (In. 200/tn (ll) 11' = 1.20 W 

was used to con \'ert the W \"alues of .Appendix tn,ble 6 to winelspeeds 
at a height of:2 meters, This is the original Penman (38) aerodynamic 
term, which allows for the ext.ra ronghness of a crop as compared 
with open water. .Air anel dewpoint. tem.pemtures from .Appendix 
tables 4: and 5 are used to enter l\hryin's hl,bles (29) to obtain the 
saturated and actu!l,] ..apor pressures, rpl'A and FP1'D, respectively. 

The remaining term of Penman's eqnation, H, is made up of two 
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parts clealing with incoming short 'wave radiation, the A term, and 
outgoing long 'wave radiation, B. The A term is usually eomputed as 

A = R. (1-1') (0.18 + 0.u5 )/'/'11'), 

where A is in lUlits of millimeters of evaporation equinllellt per day, 
Ra is eAtraterrestriuJ radiation in the, same lUlits as A, l' is the albedo, 
and n/N is the ratio of flctunJ to possible hours of SlUlshine. ,Yhen 
solar l'adiation values l1re a.yailable (App. table R), this simplifies to 

A = RJ (1-'1'). 

Outgoing long 'wa,ve radiation. B, is estimated as 

B = rT T1(' (0.G6-0.002 Cdo n) (0.10 + 0.0 nl]'-) , 

where u is the Stefan-Boltzml"uUl consttlllt (0.00000000201), TK is 
mean air temperature in degree.s Kel \'in, and Cd is the actual yapor 
pressure of the air in millimeters of mereury. The IJ term consists of 
A minusB. 

The computing formula, for the pressure-wind term is 

E.d.=O.3G * (25.4) * (rpT~l - I'PTJ) .. (1 + 0.0120 * W), 

where the 25.4- converts pressure to millimeters of mer(',ul'Y. rsing 
tTuly 1 data, TA = 71.0 (App. table 4) so T'PTA = 0.757: 
T D = 62.2 tApp. table 5) so T'PTJ) = O.55H; 1r = (j:3.~ (A_pp. table 
6), and 

ELl = 0.35 * (25.4) * (0.737 - 0.;);)0) * (1 + 0.0120 * 63.2) und 

EA. = 3.1053 mm. for .Tuly 1. 

The short wave radiation term is romputee! as 

,l = 0.0171 RJ (1-..dLBJ, 

where the 0.0171 com'erts langleys to millimeters of eVl1poration 
equivalent, HI is solar mdittlion from Appendix btble H, IUld ALB 
is from Appendix t!tble 1:2. Csing ,Tnly 1 data, HI = 581, 
ALB = 0.20, and 

A. =0.0171 * (;)81) • (1 - 0.20) ulld 

A = 7.0481 111111. for .Tuly 1. 

The long wa \'e outgoing radiation term is computed as 

B = rT'1'li.' (O.GO - 0.01)2 T'P'1'Do,) (0.10 + O.OS) 

where the IS' values from Appendix table 10 are entered as decimals, 
Itnd the other terms tue as pl'edollsly defined. T"sing- ,Tuly 1 data, 
TA = 71.0 (App. table 4) and 

http:E.d.=O.3G
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<T T J{.l = 0.00000000201 .. (5 * (71.0 - 32.0) /9 + 273) ** 4 
= 15.153749. 

FPTD = 0.559; converting to millimeters, 25.4 .. (0.559) 14.1986; 

(14.1986) ** 0.5 = 3.7681, and 

(0.56 - 0.092 * (3.7681» = 0.213335. 

Since 8 = 0.67 (App. table 10) 

(0.10 + 0.9 * (0.67» = 0.703 

and B is computed as 

15.153719 * (0.213335) * (0.703) = 2.2727 mm. 

SinceH = A - B,H = 5.6754 nun. for July 1. 
Entering Appendix table 18 with 21.67 0 C. (from TA 71.0 0 F. 

on July 1), b./y = :2.342. Substitut.ing in the basic equation 

PET = « (2.342) * 5.6754) + 3.1953) / (2.342 +1) and 

PET = 4.9333 mm. or 0.1il~ inches for July 1. 
The b./y term gh'es more weight to the H term than to the EA 

term during the summer when PET is high. Results from this method 
of cwlculation are listed in Appendix table 29. 

Van Bavel Method 

Yan Ba"el (53) ina.proyed the combination equation over the 
Pelllllan version to the point ,yhere the van Bayel yersion does not 
contain any empirical constants or fUllctions. The yan Dayel version 
]S 

PET = «!l/"y) (HIL) +BV PD) / «6.h) +1). 

The b./y term 'I"vas defined in the Penmn,ll method. II is the same 
as defined in the PelUllall method but is now in tUlits of langleys 
(1y.). L is the Intent heat of Yaporization, 583 Jy. cm.-a• PD is the 
vapor pressure deficit in millibars. Brr is the transport factor and is 
found from 

B V = (0.01222 WI ( In z./zo)·) 2981TK, 

where 1V is daily windspeec1 n,t 2 meters in kilometers per day; Za 

is the height above the surin,ce where temperature, humidity, and 
wind 'I1re measured (200 em.); 130 is a roughness pal'l1meter (1 em. 
for alfalfa) ; and T K is the ,tempemtm'e of the air in degrees Kelvin. 

The computing formula for BY is 

BV = (0.01222 * 117 *1.29 * 1.609 * 2Pol (28.0722 * (5 * UI'A - 32) 19) + 273) 
=0.2693*W/«5* (l'A-32) 19) +273). 
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In this formula, 0.01222 is a consutnt computed from the density 
of the air,the Von Karman constant, and the ambient pressure; 1.29 
converts wind dwf:.a from 2 feet to 2 m.; 1.609 converts wind from 
miles to kilometers; and 28.0722 is the value of (In 200/1)2. Using 
July 1 data 

BV = (0.2693'" 63.2) / «(5'" (71.0-32.0) / 9) + 273) 
=0.0578 cm. 

In the absence of measured net radiation, the H ter.m. used is the 
same as the one used by Penman; thus, for July 1, H = 5.6754 mm., 
which, when divided by 0.0171, converts to 332 ly. Values of H 
are given in Appendix table 9. The vapor pressure deficit term is 
computed as 

PD = (T'PTA - T'PTD) '" 33.~64 

where 33.864 converts units from inches of mercury to millibars. 
Using July 1 data, 

PD 	= (0.757 - 0.559) " 33.864 
= 6.7051 mb. 

Substituting in rthe basic equation, 

PET 	= (2.342 (332/583) + 0.0578 (6.7051))/(2.342 +1) 
= 0.5150 cm. or 0.203 inches for July 1. 

Computed daily values are given ill Appendix table 30. 

Lake Evaporation 

Kohler, Nordenson, and Fox (23) modified the combination method 
and presented nomograms for computing both lake and class A pan 
evaporation. Lamoreux (24-) adapted the formula for computer use 
and llls derivation is briefed in the following. The basic Penman 
equation may be written as 

PET = (Q.A+E.'Y) / (A+'Y) 

where Qn is net radiation a,nd y has the value of 0.0105 in. of Hg 
per OF. 

The Ea term of this equation is 

E. = (c. - c.)o.,.. (0.37 + 0.OO41W). 

The Qnt. term is computed as 

Q-A = EXP [(TA - 212) (0.1024-0.01066ln RI)] - 0.0001. 

The computing equation for lake ev!tpomtion is then written as 
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PET = [EXP (TA-212) (0.1024-0.01066 In RI)] - 0.0001 
+ 0.0105 (e. _C.)O.88 (0.37 + 0.0041W) [0.015 
+ (TA + 398.36)-' (6.8554) (10'°) EXP 
(-7482.6/ CTA + 398.36) )]-1 

In these equations, T.A and TD are air and dewpoint temperatures 
(App. tables 4 and 5), respectively, R is solar radiation in lang­
leys (App. table 8), and W is windspeed at pan height in miles 
per day (App. table 6). 

Computation with this formula is complex and is best done on an 
electronic computer. A program that calculates both lake and pan 
evaporation is available fro111. the US"\VB. If only a few values are 
needed, the nomograms given by Kohler, Nordenson, and Fox (133) 
are easy to use. Computed daily values are given in Appendix truble 31. 

Pan Evaporation 

The pan evaporation amounts were computed with the same pro­
gram that was used for computing lake evaporation. Again, for a 
few values, the nomograph given in Kohler, Nordenson j and Fox 
(123) is easy to use. Computed daily values are given in Appendix 
table 32. 

APPENDIX B-DAILY VALUES OF CLIMATIC DATA 

AND COMPUTED CURVES 


This Appendix of the report contains tabular data. Tables 4 to 15 
contain climatic data useful in computing PET. Tables 16 to 18 con­
tain crop and meteorological data needed in several of the computa­
tions. Tables 19 to 32 contain daily PET values computed by the 14 
methods discussed in the text, and table 33 contains the daily values 
that comprise the "standard" lysimeter curve. 

Harmonic curves for smoothing the data given in tables 4, 5, 
6,7,8,15, and 33 were computed using the BMD04R computer pro­
gram (9). Pertinent statistics are given in table 34. The program per­
forms harmonic analysis using the regressi.on funotion 

n 
Y, = a. + ~ [at cos(211"it/K) + h, s1n(211" it/K)], 

i=l 

where Y t is the value estimated for day t (t = 0, 1, 2, ... , 365), ao 

is the mean of the values, n is the number of harmonics, ai rund hi 
are coefficients fitted by the program, 21T equals 6.283185 radians, and 
Ii equals 366. An excellent description of the technique was given by 
Bliss (4). 

http:regressi.on
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The number of harmonic~ UEed in fitting each curve was determined 
by analysis-of-variance. The reduction m Ulle~-plained variability 
was examined after fitting each harmonic, and the process was dis­
continued when a nonsignificant resul.t was obtau;,ed. '-nines of the 
mean, the ai and b. coefficients, and the standard deviations from 
regression for the seven elUTes fittecl are given in table 3-:1:. 

r~aLE 4.-"EAN CAlLY AIR TEI'IPERATURE 

IJAH A~E. FROII 4-TE~1'I HARMON I C CURVE F lTIED TO A~ERAGE OF 1<;108-63 DATA 

LESS 1'156" r<;37. 1964, ANC PER[oOS l/HEN HAY CU. ilESTRICfEO ?ET ESTI~ATE. 


OEGREES FAHRENHEiT 

IJ'AY JAN. FF6. liAR. A?R. !'lAY JUNE JULY AUG. SEP. OCT. NOV. DEC. 

27.2 27.5 31.7 42.9 !5.<; H.O, 71.C 73.4 6a.8 5<;.,a 46.7 33.6 
2 27.1 27'.6 32.0 43.3 :6 .. 3- t5.2 H.I 73.4 6e.£' 5<;_4 46.2. 33.2 
3 27.1 27.,7 32..2 43.8 ;6.7 C5:.5 71. ~ 73.3 6a.3 59.1 45:.1 3;t.9 
4 27 .0 27.E 32.5 4'<.';: ~7.C E5:.7 71. : 73.1 6a.l 58.7 45.3 32.6 
3 27.0 27.<; 3'2.7 44.7 ::7.ii 65.<; 71.6 73.2 67.8 sa.'! 44.8 32.3 

6 27.0 27.'1 3]"..,0 45.1 :1.1 66.1 H.e 73.1 6,1.6 58.C 44.3 31.9 
7 26.9 28.0 33.,3 45,.6 ;8..1 ec .. 3. H.<; 73.1 l:1.3 57.6 43.9 31.6 
E 2e.9 28.1 31.6 40..1 :8.4 ee.6 72.C 73.C 67.0 57.2 43.4 31.4 
9 26.9 28.2 3.'1.9 46.5 58,.8 1:6.E 72.<; 6e.a 56.a 42.9 31. t72.. " 

to 26.·9 2e .• ~ 34.2 41.0 !'3.1 61.0 72.~ 12. a 66.5 56-.4 42.~ 30.3 

tl 26..a Z3.4 14.5 41.4 =g.~ e7.Z 72.4 12.7 C6.Z 5e.C 42.0 30.5 
1Z 26.a za.e ~4.g 47.9 5<;.7 E1." 12.5 12.5 65.9 55.6 '-l.S 30.3 
13 2e.S 2e.7 35.2 4,E.4 1;0.0 £:7.6 12.1: 12.4 eS.6 55.2 41.1 30.0 
I" 26.5 28.a }S.5 4:B.a 60.3 67.8 72.1 72.3 65.3 54. a J;U.. o 29.8 
15 21>.8 28.<; '!S.9 4<;.2 .:c.1! ea.c 12.: 71'.2 1:5.1 54.3 40.1 2<;.6 

16 21:.'3 2'3.1 31>.3 1.<;.1 eO.'! ea.2 72.~ 72.C 64, ... 2 53.9 3<;.7 2'3.4 
17 26.9 2<;.2. 3e.6. 5C.l el..2 6a.4 73.C n.'i 64.5. 53.5 39.2 2<;.2 
IS 2.e.9 2<; .4 37.0 50.6 H.5 68..6 73.1 71.7 64.t 53.1 38.8 2'1.0 
19 26:.:9 2<;.5 37.4 51.0 H.S ea.• : 73.2 11.5 6:1 .. 2 52.6 38." 2B.8 
2a 2.6.9 2';.7 37.6 'H.5 C2.C /:'1.0 n.z 71. 4 63.S S<!.2 !7.q 2:.6 

21 Z7.!j Zq .. '7 Je .Z 51.9 tZ_~ t;g.Z 71_ :: 7t.2 61.2 51.7 :n.S 28.5 
2Z Z7.C 3Q.O ?a .e 52.} e2.6 6g.4 B.3 H.C 62.9 51.3 37.1 28.3 
23 27.0 30.2 3g.0 52.7 e2.'tt' e<;.: 13.- lC4 e 1:2.6 SC.. ,:; 3'e.7 2a.l 
24 27 •. 1 3U.4 19.4- 5::.2. B.1 1;<;., 73.4 7C.e 62.2 50. 4 36-3 25.a 
25 27 .1 30.6 3g.8 5:!-_: e3..~ ,,<;.9 73. ..A 1C .. 4 61.<; 4g.g 35. a H.9 

2:6 Z7 .2 1 .8 40.2. 54.,J, c"!:.c 1c:.l n.= te.2 61.1; 4'1.5 3:5.5 27.S 
27 '2:7.2 ;:L.\1 4.G.7 54.4- c!.: 7::.3 73.:: 1C.C el.2 49.0 35. t 27.6 
2E 27.3: H.2 to t.t 5>" .2 ,,4. ! 1':,. ~ 1:1. =- e<;.E 6e.'1 4c.6 34.• 7 :n.s 
2<; 27.3 31.5 .. L.5 5~.2 64 .3. 7C.~ 73, .. :: 6<;.5 6e.5 4c.l 3"'.3 2'7 .. 5 
30 27. 4 42.~ 3=::.6 6A.~ 7C.~ n.5 6t;,.3 6.e.2 47.~ 3,J.q ZT •.4 

3:t 27.5 42_4 e4..a n.4. 6<;.1 "'7.2' Z-:t-.3' 

A'IER.1GE: 27.0 2'i .. t 16..6 lO.-S.4 ':':.7 ea .. ': 7'2 .. -; 7~.. 7 64..3 B.i! 4=_ t 2~.e 
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TAELE 5.--ME~N DAILY OEW PO INT TEMPERA TURE 

DATA ~RE FROM 3-TERM HARMON IC CUR,VE FITTED TO A~ERAGE OF 1948-65 DATA 

LESS 1956, 1957, 1964, ~NC PER 100S WHEN HAY CUT RESTRICTeD PET ESTl~ATE. 


OEGR EES FAHRENHEI T 

D~Y J~N. FE8. ~AR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC. 

1 21.1 19.9 23.7 33.4 45.7 56.2 62.2 64.1 60.4 50-B 37.8 27.2 
2 21.1 20.0 23.9 33.B 46.1 56.5 62.4 64.1 60.2 50.4 37.4 27.0 
3 20.9 20.0 24.1 34.2 46.5 56.8 62.,~ 64.C 60.0 50.0 37.0 26.7 
4 20.8 20.1 24.4 34.6 46.B 51.0 62.f 64.C 59.7 49.6 36.6 26.4 
5 20.7 20.1 24.6 35.0 47.2 57.3 62.7 64.C 59.5 49.2 36.2 26.2 

6 20.6 20.2 24.9 35.4 47.6 57.5 62. B 63.~ 59.2 48.8 35.8 25.9 
7 20.• 6 20.3 75.1 3~.8 4B.O 57.B 63.C 63.~ 59.0 48.4 35.4 25.7 
8 20.~ 20.3 25.4 36.2 4B.4 58.0 63.1 63.e 5B.7 48.0 35.0 25.4 
9 20..4 20.4 25.7 36.1. 48.B 5B.3 1.3.2. 63.7 58.4 47.1. 34.6 25.2 

10 20.3 20.5 25.9 37.0 49.1 5B.5 63.2 63.7 58.1 47.1 34.2 25.0 

11 20.2 20.6 26.2 37.4 49.5 58.7 63.3 1.3.6 57.8 41..7 33.8 2".7 
12 "20.2 20.7 26.5 37.9 49.9 58.9 1.3.4 1.3.5 57.5 "1..3 33.5 24.5 
13 20.1 20.8 26.8 38.3 ~0.2 59.2 63.5 63.4 51.2 45.9 33.1 24.3 
14 20.1 20.9 27.1 3B.• 1 ~0.5 59.4 63.6 63.3 56.9 45.4 32.7 24.1 
15 20.0 21..0 21.4 39.1 50.9 59.1. 63.6 63.2 56.6 1;5.0 32.4 23.9 

II. 20.0 21.2 27 .7 39.5 51.3 59.8 1.3.1 63.1 51..3 4".1. 32.0 23.7 
17 19.9 21.3 28.1 39.9 51.6 60.0 63. E 63.C 56.0 "".2 31.7 23.5 
18 19.9 21.5 28.4 40.3 52.C 60.2 /:3. E 62.~ 55.6 43.7 31.3 23.3 
19 19.9 21.6 28.7 40.8 52.3 60.4 63.~ 62.7 55.3 43.3 31.0 23.1 
20 19.9 21.8 29.1 41.2 52.6 60.5 63.9 62.6 55.0 "2.9 30.6 22.9 

21 19.8 21,9 29.4 41.6 53.C 60.7 64.C 62.5 54.6 "2.4 30.3 22.8 
22 19.8 22.1 29.7 42.0 53.3 1:0.9 64.C 62.3 5".3 42.0 30.0 22.0 
23 19.8 22.3 30.1 4l.4 ~3.6 61.1 64.C 62.2 53.9 41.6 29.6 22.4 
24 19.8 22.5 30.4 42.8 ~3.9 61.2 64.1 62.C 53.5 41.1 29.3 22.3 
25 19.8 22.6 10.8 43.2 54.2 61.4 64.1 6l.8 53.2 "C.1 29.0 22.1 

26 19.8 22.8 3t.2 43.6 54.5 61.5 64.1 61.1: 52.8 40.3 28.7 22.0 
21 19.8 23.0 31.5 44.1 54.8 61.7 64.1 61.5 52.4 H.9 28.4 21.8 
28 19.6 23.l 31.'1 44.5 55.1 61.8 64.1 61.3 52.0 39.5 28.1 21.7 
29 19.8 2),5 H.3 44.9 55.1, 1:2.0 1.4.1 1.1. I 51.1. 39.0 21.8 £L.5 
30 1'1.'1 12.7 45.3 55.7 62.1 64.1 60.9 5l.2 38.1. 27.~ 2i .4 

31 19.9 33.0 56.C 1.4.1 bC.6 38.2 2 l. 3 

AVERAGE 20.2 2l.3 27.2 39.• 3 ::l.l 59.5 63.5 62.9 56.2 44. I. 32.4 23.9 
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TAeLE 6.-MEAN DAILY WIND MOVEMENT AT PAN HEIGHT 

DATA ARE FRO~ 3-TERH HARMONIC CURVE F !TTEO TO A~ERAGE OF 19't8-65 DATA 

LESS 1956, 1957, 1964, ANC PERIODS WHEN HAY CUT RESTRICTED PET ESTIMATE. 


MILES 

CAY JtN. FEB. liAR. APR. IIAY JUNE JULY AUG. SEP. OCT. NOV. DEC. 

1 93.6 93.0 94.9 92.4 82.0 70.0 63.2 59.B 60.3 69.0 B3. B 93.1 
2 93.6 93.1 94.9 92.1 B1.6 69.7 63.1 59.7 60.4 69.4 84.3 93.2 
3 93.5 93.1 94.9 91.9 B1.1 69.4 62.S 59.7 6C.6 69.9 84.7 93.4 
4 93.4 93.2 95.0 91.6 BO.7 69.1 62.e 59.6 60.7 70.3 85.2 93.5 
5 93.4 93.2 95.0 91.4 eO.3 68.8 62..7 59.5 60.9 10.8 85.6 93.6 

6 93.3 93.3 95.0 91.1 19.9 68.5 62.5 5'1.5 61.1 11.3 86.0 93.7 
7 93.3 93.3 95.0 90.8 19.5 68.3 62.4 59.4 61.3 71.7 86.4 93.8 
8 93.2 93.4 95.0 90.5 19.0 68.0 62.~ ,59.4 61.5 7Z.2 86.B 93.B 
9 93.2 93.5 95.0 90.2. 18.6 61.1 62..1 59.3 61.1 72.1 81.2 93.9 

10 93.1 93.5 95.0 B9.9 1B.2 61.5 62.C 59.3 61.9 13.2 81.6 94.0 

II 93.1 93.6 95.0 89.6 17.8 61.2 61.'1 59.3 62.1 13.6 88.0 9".0 
12 '13.1 93.1 94.9 89.3 17 .4 61.0 61.1 59.3 62.4 74.1 BB.3 94.0 
13 93.0 93.7 94.9 88.9 17~O 66.1 61.6 59.2 62.6 74.1> 88.7 94.1 
14 93.0 93.8 94.9 88.6 16.6 66.5 61.5 59.2 62.9 15.1 89.0 94.1 
15 93.0 93.9 94.8 88.3 76.2 66.2 61.4 59.2 63.2 75.6 89.3 94.1 

16 92.9 94.0 94.1 87.9 15.8 66.0 61.3 59.2 63.5 76.1 89.7 94.1 
17 92.9 94.0 94.7 81.5 15.4 65.8 61.2 59.2. 63.8 16.6 90.0 94.1 
18 92.9 94.1 94.6 81.2 15.0 65.6 61.1 59.2 64.1 17.1 90.3 94.1 
19 92.'1 '14.2 94.5 86.8 14.6 65.4 60.9 59.3 64.4 77.6 90.6 94.1 
20 92.9 94.3 qr, .'. 8~.~ 14.2 65.2 60.e 59.3 64.1 18.1 90.8 94.1 

21 92.8 94.3 94.3 8e.0 13.8 65.0 60.1 59.3 65.1 18.6 91.1 94.1 
22 92..8 94.4 94.1 B5.7 73.4 M.8 60.6 59.4 65.'0 79.1 91.3 94.1 
23 n.B 94.5 94.Q 85.3 73.1 64.6 60.~ 59.4 65.8 19.5 91.6 94.0 
24 92.8 94.5 93.9 84.9 12.1 64.4 1:0.5 59.5 66.2 80.1 91.8 94.0 
25 92.9 '14.6 93.1 84.5 12.4 64.2 60.4 59.5 66.5 aO.6 92..0 93.9 

26 92.'1 94.7 93.6 84.0 12.0 6 .... 1 60.3 59.6 66.9 Bl.0 92.2 93.9 
21 92.9 94.7 93.4 83.6 11.1 03.9 60.2 59.1 61.3 81.5 92.4 93.9 
28 92.9 94.8 93.2 B3.2 11. ~ 63.1 60.1 59.8 61.1 82.• 0 92.6 93.8 
29 92.9 94.8 93.0 B2.8 H.O 63.6 60.C 59. q 68.2 82.5 n.8 93.8 
30 93.0 92.8 82.4 10.1 /:3.4 59.S 60.C 68.6 82.9 92..9 93.1 

31 93.[) 92.6 10.3 59.S 60.1 B3.4 93.1 

AVERAGE 93.1 93.9 94.4 B7.8 15.9 66.3 61.4 59.5 63.1 16.1 89.1 93.9 



LYSDIETER-DERIVED POTEXTL\L EYAPOTMXSPIR•.'~TIOX -:1:3 

TABLE 1.-MEAII DAILY SOil MOISTtRE 

DATA ARE FRO/' 5-TERI' HARMDNIC eURVE FITTE.O TO A'fERAGE OF 1948-65 DATA 
lESS 1950. 1957. tQ64, 'lie PER IDes WHEN HAl CUT RESTRICTED PET ESTIMATE. 

INCt'ES IN TOP 4C INCHES OF lYS1METER. 

(lAY JAN. FEB. ~AR. APR. MAY JU'lE JULY AUG. SEP. DC T. NOV. DEC. 

1 9.1 H.c 12.2 12.2 10.'1 8.5 1.2 6.1 5.3 5.4 5_ 8 1.3 
2 9.8 n.7 12.2 12.2 10.'1 B.4 7.2 6.C 5.3 5.4 5.8 1.4 
3 9.9 11.7 12.2 12.2 10.e e.3 1.2 b.C 5.3 5.4 5.9 7.5 
4 9.9 11. 7 12.2 12.2 10.1 1i.3 1.2 6.0 5.3 5.4 5.9 7.5 
5 10.0 U.S 12.2 12.2 10.e e.2 7.1 5.S 5.3 5.4 5.9 7.6 

6 10. I H.S 12.2 t2.2 10.5 8.2 7.1 5.S 5.3 5.4 6.0 7.7 
7 ID.2 n.s 12.2 12.1 10.5 B.l 1.1 5. e 5.3 5.4 6.0 7.B 
8 10.2 1l.9 12.2 12.1 10.4 e.l 7.e 5.8 5.3 5.4 6.0 7.B 
9 10 .3 U.S 12.2 LZ.l 10.3 B.O 7.e 5.e 5.3 5.4 b.1 7.9 

10 10.4 11.9 12.2 12.1 10.2 E.a 7.e 5.B 5.3 5.4 6.1 8.0 

II 10.5 Lt.'l 12.2 12.0 10.1 7.'1 6.9 5.7 5.3 5.4 6.2 8.1 
12 10.5 12.0 12.2 12..0 10.0 7.9 6.S 5.7 5.3 5.4 6.2 B.l 
13 10 .6 12.0 12.2 12.0 9.'1 7.e 6.S 5.7 5.3 5.4 6.3 B.2 
14 10.7 12.0 12.2 1l.9 9.'l 1.8 6.8 5.6 5.3 5.5 6.3 8.3 
15 10.7 12.0 12.2 11.9 9.B 7.7 6.8 5.~ 5.3 5.5 6.4 8.3 

10 10.8 12.0 12.2 U.B '1.7 1.7 6.E 5.c 5.3 5.5 6.4 B.4 
L1 10.9 12.0 12.3 !l.B 9.c 7.7 0.7 5.6 5.3 5.5 6.5 8.5 
IS 10.9 12.1 12.3 U.B 9.5 7.6 6.1 5.5 5.3 5.5 b.5 B.6 
19 II.D 12.1 12.3 1t.7 9.4 7.6 o. ~ 5.5 5.3 5.5 6.6 B.1 
2D It.O 12. I 12.3 n.1 9.4 7.6 6.0 5.5 ::.3 5.5 6.0 B.B 

21 H.l 12.1 12.3 n.b 9.3 1.5 0.0 5.5 5.3 5.5 6.1 B.a 
22 ll.2 12.1 12.3 U.S '1.2 7_5 6.~ 5.4 5.3 5.6 6.8 B.9 
23 11.2 12.1 12.3 U.5 9.1 1.5 6-.5 5.4 5.3 5.0 o.B 9.0 
24 1[,3 12.1 12.3 tl.4 9.e 1.4 0.4 5.4 5.3 5.6 6.9 9.1 
25 lto3 12.1 12.3 1l.4 9.0 7.4 6.4 5.4 5.3 5.6 6.9 9.2 

26 11.4 12.1 12.3 11.3 a.9 1.4 6.4 5.4 5.3 5.6 7.0 9.2 
27 Ll.~ 12.2 12.3 11.2 a.a 7.4 6 .. 3 5.4 5.3 5.7 7.1 9.3 
28 n.5 12.2 12.3 11.2 B.1 7.3 6.1 5.3 5.3 5.1 1.1 9.4 
2'1 U.S 12.2 12.2 1L.l B.7 1.3 6.2 5.3 5.3 5.1 1.2 9.5 
30 1l.S 12.2 H.O 8.6 7.3 6.2 5.3 5.3 5.7 7.3 9.S 

31 11.6 12.2 a.5 6.1 5.3 5.8 9.0 

.1'/E"AGE tn .8 lZ.C 12.2 H.e 'l.7 1.B 6.1 5.6 5.3 5.5 6.4 B.4 



TEOH1\"IOAL BULLETL, 1452,l:".s. DEPT. OF AGRICLLTLRE 

HSlE 8.-ME~N DAILY SOLAR RADIATION 

DATA ARE FROI' J-TERM HARMON I C CURVE FITTED TO A ';ERAGE OF 
LESS 1956, 1957. 1964. ANC PERIODS ,WHEN HAY CUT RE STRICTED 

1948-65 DATA 
PEr ESTII'ATE. 

f. 

lANGLEYS 

CAY JAN. FEB. "'AR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC. 

1 
2 
3 
4 
5 

153. 
154. 
156. 
157­
158. 

211. 
211. 
216. 
218. 
220. 

286. 
289. 
292. 
295. 
297. 

383. 
386. 
389. 
393. 
396. 

~8c. 

49C. 
493. 
~9t. 
4~9. 

566. 
568. 
569. 
571. 
572. 

581. 
5Bl. 
58C. 
57'1. 
57e. 

538. 
536. 
534. 
532. 
53C. 

459. 
456. 
~53. 
45C. 
447. 

354. 
350. 
346. 
342. 
338. 

233. 
229. 
22.6. 
222. 
219. 

155. 
154. 
153. 
152. 
150. 

6 
7 
8 
9 

to 

160. 
lbl. 
163. 
t64 • 
166. 

223. 
225. 
226. 
230. 
233. 

300. 
303. 
106. 
309. 
312. 

~oo. 503.. 513. 57a. 
403. ~O6.. 57~ • 577. 
~07. ~O'i. 576. 5?e. 
~ 10. =tl. 577. 575. 
414. H5. 5n. 574. 

528. 
526. 
523. 
521. 
519. 

444. 
~~C. 

437. 
434. 
43C. 

33". 
330. 
326. 
322. 
318. 

216. 
212. 
209. 
20b. 
203. 

149. 
149. 
148. 
147. 
146. 

II 
12 
13 
14 
15 

lb7. 
169. 
171. 
173. 
174. 

Z35. 
VB. 
240. 
243. 
245. 

315. 
31B. 
32 L. 
124. 
327. 

417. 
42l. 
424. 
428.• 
431. 

~Ul. 
521. 
523. 
~2e. 
529. 

57~. 
579. 
580. 
58l. 
581. 

573. 
571. 
57C. 
56G. 
S6E. 

516. 
514,. 
511. 
509. 
5C7. 

427. 
~24. 

~20. 

417. 
413. 

314. 
310. 
306. 
302. 
29B. 

200. 
197. 
19". 
I'll. 
189. 

146. 
145. 
145. 
145. 
144. 

16 
n 
IS 
19 
20 

176. 
178. 
180. 
182. 
184. 

2~8. 

251. 
2:'3. 
256. 
259. 

330. 
334. 
337. 
340. 
343. 

435. 
438. 
442. 
445. 
44'1. 

532. 
534. 
537. 
53~. 

542. 

582. 
582. 
583. 
5e3. 
583. 

566. 
565. 
5b3. 
562. 
SbC. 

50~. 
SOl. 
499. 
496. 
49~. 

41 C. 
4C6. 
4C3. 
nq. 
395. 

Z94. 
290. 
286. 
282. 
278. 

18b. 
183. 
lat. 
118. 
176. 

144. 
144. 
144. 
144. 
145. 

21 
22 
23 
24 
25 

186. 
la8. 
190. 
193. 
195. 

261. 
264. 
267. 
269. 
272. 

346. 
349. 
153. 
356. 
359. 

4~2,. 

451:. 
459. 
463. 
~66. 

~4.t; .. 

547. 
~lec;.. 

551. 
:~3. 

583. 
583. 
58}. 
583. 
583. 

SSG. 
551. 
555. 
554. 
552. 

4'11. 
48e. 
485. 
48}. 
48C. 

In. 274. 
3ee. 21C. 
33~. 26b. 
38C. 262. 
377. 259. 

L74. 
lH. 
169. 
161. 
165. 

145. 
145. 
146. 
146. 
147. 

26 
27 
lB 
29 
30 

191­
199. 
201. 
204. 
206. 

275. 
27B. 
2J'l0. 
lJ'l3. 

3b2. 
366. 
369. 
372. 
376. 

470. 
473. 
476. 
4BO. 
4E 3­

S:5~. 
:57. 
55'1. 
561. 
!6~. 

se3. 
5B3. 
583. 
se2.. 
se2. 

sse. 
548. 
S4~. 
544. 
542. 

477. 
474. 
411. 
46e. 
465. 

3H. 
36G. 
365. 
361. 
357. 

255. 
251. 
247. 
244. 
240. 

163. 
162. 
160. 
15a. 
157. 

14a. 
148. 
149. 
150. 
151. 

31 208. n ... ~6=-. 54C. 462. 236. 152. 

""/E«AGE 178. l46. Bl. 4::'3. :3e. 57q. 56~. 503. 41C. 29~. 190. 148. 



-15 LYSDIETER-DERlI'ED POTEXTIAL E'-'\POTUAXSPIRATIOX 

r ABLE 9.--MEAN DAILY NET RADIATION 

(SEE TEXT OF PENMAN METrDD IN APPENDLX A FOR DERIVATION) 

LANGLEYS 

DAY J~N. FEB. MAR. APR. HAY JUNE JULY AUG. SEP. OC T. NOV. DEC. 

1 cO. 67. 120. IB 1. 244. 31B. 332. 304. 23~. LSD. b5. 29. 
2 21. 69. 122. 119. 24B. 313. 333. 302. 23(:. 146. 64. 29. 
3 23. 69. 122. IBO. 251. 315. 332. aOl. 237. 146. 64. 28. 
4 23. H. 125. 183. 251. 316. 331. 299. 234. 142. 62. 27. 
5 24. 72. 124. IB6. 254. 316. 331. 297. 231. 140. 60. 27. 

6 26. "lS. 127. 189. 258. 317. ;331. 296. 22E. 136. 57. 26. 
1 27. 76. 129. 192. 259. 319. 331. 294. 226. 133. 56. 27. 
B 28. 79. 132. 195. 262. 321. 330. 293. 223. 131. 53. 28. 
9 29. 8 L. 134. 198. 265. 323. 33C. 291. 220. 127. 53. 21. 

10 31. 83. 134. 195. 268. .322. 329. 290. 216. 123. 50. 26. 

II 32. 85. 137. 197. 26~. 323. ne. 287. 2D. U9. 47. 26. 
12 34. 88. 140. 201. 272. 324. 327. 285. 212. U8. 49. 25. 
13 35. 89. 139. 203. 274. 325. 321. 282. 20e. n4. 47. 25. 
14 37. 90. 142. 204. 275. 327. 326. 281. 2CS. ltD. 44. 23. 
15 38. 91. 144. 201. 278. 321. 325. 279. 201. lOB. 45. 22. 

16 39. 94. 147. 211. 281. 32.8. 324. 27b. 198. 105. 42. 22. 
17 41. 97. 151. 211. 283. 329. 323. 275. 19b. t03. 40. 22. 
18 43. 98. 147. 215. 2B4. 330. 322. 213. 193. 99. 40. 22. 
19 44. lOt. 150. 217. 286. 331. 321. 270. 189. 96. 37. 22. 
20 46. 101. 153. 218. 290. 331. 319. 269. t SS. 94. 37. 23. 

21 48. 103. 155. 221. 292. 330. 319. 266. 182. 91. 3B. 20. 
22 49. 103. 151. 225. 295. 330. 311. 263. 180. 87. 35. 20. 
23 St. 106. t6' • 225. 295. 331. 31b. 260. 176. 8S. 33. 21. 
24 54. 107- 16~. 229. 2)8.• 331. 315. 260. 172. 85. 34. 19. 
25 53. llO. Ibb. 230. ~OC. 332. 315. 257. 169. B4. 32. 20. 

26 55. 111 1 • 165. 23). ~02. 332. 314. 254. 165. 81. 30. ll. 
27 56. l~ ..>3 166. no. ~O2. 33Z. 312. 252. 163. 79. 32. lB. 
2B 5B. ll ... 169. '37. 104. 332. 310. 24,\. 159. 76. 30. 19. 
29 6l. 117. 172. 240. 301. 332. 309. 246. 155. 73. 28. 18. 
30 6c. 175. 24:'. ~C9. 333. 307. 243. 1St. 69. 27. 18. 

II 6 /.... 177. ~ II. 301;. e41. 68. 19. 

AVERAGE 40. 92. 1';7 • 209. '8C. 32C. 322. 19q. t07. 44. 23.'-*-­



5 

10 

15 

20 

25 

46 TEO~-rC.AL BLLLETIX Hoi!, es. DEPT. OF AGRICLLTLRE 

TA2LE 10.-IIE.1N 0.1 It 'I' PERCENT OF POSSIBLE SlNSHll'oE 

CAY JAN. FEB. liAR. )'PR. IUY JUNE JULY AlIG. SEP. OCT. NOV. DEC. 

r 38. )9. 43. 41. 5c. M. 67. 66. 62. 56. 46. 35. 
2 
3 

36. 39. 
38. :'0. 

43. 
44. 

H. 
4a. 

56. 
5e. 

64. 67. 
64. 1>7. 

66. 
e6. 

6l. 
62. 

56. 
56. 

45. 
45. 

35. 
35. 

4 38. 40. ~4. 48. 5? • 64. 61. 66. 62. 56. 44. 35. 
38. 4Q. 44. 46. 51. ~5. 61. e6. 6Z. 55. 44. 34. 

6 38. 40. 44. 45. 51. 65. 61. 66. 62. 55. 44. 34. 
1 3a. 40. "-4. 46. ss. cs. 67. 66. 61. 55. 43. 34. 
B 35. 40. ~4. 48. 5B. CS. 67. es. e1. 54. 43. 33. 
9 38. 40. .44. 46. SB. 65. 67. 65. ct. 5... 42. 33. 

3E. 40. t.5. 49. SB. H. 67. 65. H. 54. 42. 33. 

11 38. 100. t.5. 49. 59, 66. 6? 65. 61. 54. 42.• 33. 
12 38. 40. t.5. 49. 59. c6. 67. 65. ee .. 53. 41. 33. 
13 38. 40. 45. 49.• 59. 66. 67 .• 65. 6e. 53. 41. 33. 
14 3a. 4t. 45. 50. 6C. e.e. C7. e5. 6C. 53. 41,. 34. 

3B. 41. 45. 50. bC. 66. 6? e5. H. 52. 40. 34. 

16 
17 

38. 
3B. 

41. 
41. 

45. 
45. 

50. 
51. 

6C. 
eC. 

66. 
66. 

67. 
61. 

65. 
64. 

I.e. 
59. 

S2. 
51. 

4C. 
40. 

3t.. 
34. 

16 
19 

38. 41. 
38. 4L. 

46. 
4e. 

~t .. 
51. 

el. 
61. 

66. 
ce. 

/:7.
e7. 

6.4. 
64. 

59. 
59. 

St. 
51. 

3<;. 
39. 

34. 
34. 

3a .. H. 46. SZ. 61. 66. 61. 64. 5'i. 50. 39. 34. 

21 
2Z 
23 
2':' 

36. 
3a. 
3a. 
38. 
39. 

41. 
lOZ. 
42. 
42. 
42. 

46. 5Z. 
46. 5Z. 
46. 51. 
46. 5 ~. 
"-e. ~..-. 

H. 
-ci. 
H. 
tZ. 
1!2. 

67. 
e1. 
e7 .. 
61. 
e.l. 

61. 
67. 
67. 
b7. 
e6. 

1:4. 
M .• 
64.• 
63. 
.1:3. 

5,.. 
56. 
se. 
58. 
sa,. 

5C. 
se. 
49. 

-'.43. 

3 S. 
36. 
3a. 
31. 
37. 

35. 
35. 
3S. 
36. 
36. 

26 
Z, 
28 
2<; 
)C 

39. l,.l. "-c. 
3~. "3. 47 .. 

3? • 43. .:0,'7". 

:'T .. '-3. ,,!-:;r • 

n. ..... ' ... 

5~ .. ce. 
;4. 63.
z::;' . e:.. 
55. 0;. 
55. 6:. 

61. 66 •. 
67. ee. 
£:1- U • 
H. ca. 
61. 6!!;. 

b3 .. 
e3. 
63. 
6:!. 
63" 

5E. 
57. 
57. 
5.7. 
57. 

"a. 
47. 
41. 
,47. 
47. 

37. 
36. 
36. 
3b. 
36. 

36. 
37. 
37. 
3a. 
la. 

3~ 3'1. ... ~ .. e; . e6. I:Z. '-0. 3d. 

.1jE~,i':;: 36. 4- ... 4: .. ~ :. t:; .. e~. 67. eA• 6::. ·52. 4C .. 35. 

http:TEO~-rC.AL


47 LYSIMET,ER-DERlVED POTENTIAL EYAPOTRANSPIRATION 

T AeLE U.--MEAN DA ILY RELAll Vii HUMIDITY 

PERCENT 

MAR. APR. MAY JUNE JULY AUG. SEP. OC T. NOV. D6C.
DAY JAN. FEB. 

1 78. 73. 71. b9. b8. 73. 7~. 73. 75. 72. 71. 77. 
74. 73. 75. 72. 71. 78.

2 7B. 73. 7 l. b9. b9. 74. 
3 77. 73. 72. b9. b9. 74. 14. 73. 75. 72. 71. 7B. 

4 77 • 72. 72. 69. b9. 74. 74. 73. 75. 72. 71. 7B. 

72. b9. b9. H. 74. 73. 75. 72. 71. 7B.
5 77. 72. 

76. 72. 72. 69. b9. 74. 74. 73. 75. 72. 72. 78. 

7 7b. 72. 72. 6q.. 69. 74. 74. 
6 

73. 75. 72. 72. 78. 

8 7b. 72. 12. 68. b9. 14. 14. 13. 75. 71. 72. 78. 

9 76. 12. 11. 68. 69. 74. 14. 73. 75. 71. 72. 78. 

10 7b. 72. 7l. 68. 70. 74. 73. 73. 75. 71. 72. 18. 

tl 76. 72. 71. 68. 70. 74. 73. 73. 15. 71. 72. 78. 

12 76. 72. 71. 68. 70. 74. 13. 73. 75. 71. 12. 79. 

13 1b. 7l. 71. 68. 7C. 15. 13. 74. 15. 71. 72. 79. 

14 76. 72. 7t. 68. 70. 75. 73. 7~. 14. 71. 73. 19. 

15 75. 72. 11. 68. 70. 75. 73. H. 74. 11. 74. 79. 

1b 75. 72. 71. 6B. 11. 15. 73. 74. 74. 71. 74. 19. 
74. 14. 7l. 14. 79.

11 75. 72. H. 68. 71. 75. 73. 

18 75. 72. H. 68. 7l. 75. 73. 74. 74. 71. 74. 79. 


19 75. 72. 70. 68. 71. 
 75. 73. 74. 74. 71. 74. 19. 

20 75. 72. 70. 68. 71. 75. 73. 74. 74. 71. 15. 79. 

21 74. 72. 70. b8. 71. 15. 73. 74. 13. 71. 75. 79. 

lZ 74. 72. 10. b8. 72. 75. 73. 14. 73. 70. 75. 79. 
73. 74. 74. 70. 75. 79.

23 74. 72. 70. 68. 72. 75. 
24 74. 72. 70. 68. 72. 75. 13. 74. 73. 70. 75. 79. 

25 74. 72. 70. b8. 72. 15. 73. 7~. 13. 70. 75. 79. 

71. 75. 79.
2b 73. 72. 70. b8. 72. 75. 73. 74. 73. 

13. 72. 70. b8. 73. 75. 73. 74. 73. 71. 7b. 79.
27 
7;a 73. 72. 70. b8. 73. 75. 73. 75. 73. 71. 77. 79. 

~9 73. 72. 70. b8. 73. 75. 73. 75. 73. 71. 77. 78. 
13. 74. 73. 75. 72. 71. 77. 78.

30 73. b9. 68. 

71. 78.
31 73. b9. 73. 73. 75. 

75. 73. 74. 7~. 71. 74 79.
AVERAGE 7S. 72. 71. 1:8. 71. 



48 TECHNICAL B1::LLETIN 1452, 1::.S. DEPT. OF ,\GRICTLTURE 

TABLE 12.-CA IL Y VALUES OF ALBEOO FOR MEADOW 

ev I~TERFCLHION II>; TABLE OF MONTHLY 
I~ GEIGER (E), 

AVERAGE ALBEOO 
TABLE 5. PAGE 

OF MEADOWLAND 
16. 

NEAR VLENNA. 

CAY JAN. FEB. !'.AR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. OEC. 

1 
2 
3 
4 
5 

B. 
13. 
13. 
13. 
13. 

13. 
13. 
13. 
13. 
13. 

14. 
14. 
14. 
14. 
15. 

18. 
19. 
19. 
19. 
19. 

20. 
20. 
2e. 
20. 
ZOo 

20. 
20. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 

20. 
20. 
20. 
lO. 
20. 

20. 
20. 
19. 
19. 
19. 

19. 
19. 
18. 
18. 
18. 

17. 
17. 
16. 
16. 
16. 

13. 
13. 
13. 
13. 
13. 

6 
7 
8 
9 

10 

13. 
13. 
13. 
13. 
13. 

13. 
13. 
13. 
13. 
13. 

15. 
15. 
15. 
15. 
15. 

19. 
19. 
19. 
19. 
20. 

2e. 
2e. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 

19. 
19. 
19. 
19. 
19. 

18. 
18. 
18. 
18. 
1 B. 

16. 
16. 
16. 
16. 
16. 

13. 
13. 
13. 
13. 
13. 

11 
12 
13 
14 
15 

13. 
13. 
13. 
13. 
13. 

13. 
13. 
13. 
13. 
13. 

15. 
15. 
16. 
c6. 
16. 

20. 
20. 
20. 
20. 
20. 

ZO. 
ZOo 
2e. 
2C. 
20. 

20. 
20_ 
20. 
20. 
ZOo 

20. 
20. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 

19. 
19. 
19. 
19. 
19. 

18. 
lB. 
18. 
18. 
18. 

16. 
15. 
15. 
15. 
15. 

13. 
13. 
l3. 
l3. 
13. 

Ib 
17 
18 
19 
20 

13. 
13. 
13. 
13. 
13. 

13. 
13. 
13. 
13. 
14. 

16. 
16. 
l7. 
17. 
17. 

20. 
20. 
20. 
ZOo 
20. 

2C. 
20. 
2C. 
20. 
2e. 

20. 
20. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 

19. 
19. 
19. 
19. 
19. 

18. 
18. 
18. 
18. 
18. 

15. 
15. 
1 S. 
15. 
14. 

13. 
13. 
13. 
13. 
13. 

21 
22 
23 
24 
25 

13. 
13. 
13. 
13. 
13. 

14. 
14. 
14. 
14. 
14. 

17. 
17. 
17. 
17. 
17. 

20. 
20. 
20. 
20. 
20. 

2C. 
20. 
2C. 
2e. 
20. 

20. 
20. 
20. 
20. 
20. 

2C. 
20. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 

19. 
19. 
19. 
19. 
19. 

18. 
18. 
1"7. 
17. 
17. 

14. 
14. 
14. 
14. 
14. 

13. 
13. 
13. 
13. 
13. 

26 
27 
28 
29 
30 

13. 
13. 
13. 
13. 
13. 

14. 
14. 
14. 
14. 

18. 
18. 
La. 
18. 
18. 

20. 
20. 
20. 
20. 
20. 

2C. 
2C. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 

20. 
20. 
20. 
2e. 
20. 

20. 
20. 
20. 
20. 
20. 

19. 
19. 
19. 
19. 
19. 

17. 
17. 
17. 
17. 
17. 

14. 
14. 
14. 
14. 
14. 

13. 
13. 
13. 
13. 
13. 

31 13. 18. 2C. 20. 20. u. 13. 

AVERAGE 13. 13. lb. 20. 20. 20. 20. 20. 19. 18. 15. 13. 



4:f1LYSIMETER-DElUYED POTE~TIAL .EYAPOTIk\:::-SPIIUTIO~ 

r 'elf D.-CAllY EXT~A-rER<'.ES1RlAL RADI~HD'I 

'>T 4C DEC<'.EES NORTH LA TITUDE 

PIC!'E$. OF EVAPORAT ION EOl;! VALENT 

CAY J~Il. FEll. "A~. APR. ~AY JUliE JULY Al:G • SfP. CCT. NCV. DEC. 

1 
2 
3 
4 

.214 

.214 

.215 

.216 

.2t!5 

.289 

.293 

.Z9a 

• )'l;l 

.392 

.3'15 

.399 

.5Cl 

.503 

.505 
.507 

.585 

.S8a 
.5'>1 
.5'1 4 

./;56 

.<:58 

.660 
•eet 

.663 

.661 

.65; 

.65E 

.613 

.61e 

.6e1 

.6C4 

.531> 

.534 

.531 

.52'1 

.423 
.419 
.415 
.411 

.316 .233 

.3D .231 
.OlO .229 
.301 .227 

5 .2t7 .103 .403 .50'1 .597 .663 .657 .602 .527 .407 .303 •. 226 

b 
7 
S 

.21'1 

.220 

.222 

.loa 

.313 

.HS 

.407 

.411 
.411. 

• S11 
.513 
.516 

./;OG 

.60 

.606 

.664 

.664 

.665 

.656 

./:55 

.653 

.5~<; 

.596 

.593 

.524 

.521 

.518 

.403 

.399 

.395 

.300 .224 

.297 .222 

.294 .220 
9 

10 
.223 
.225 

.322 

.127 
.418 
.421 

.Hi> 

.S?l 
.bCG 
.612 

.665 

.666 
.652 
.651 

.591 
.sa; 

.515 

.512 
.HI 
.387 

.291 

.288 
.218 
.216 

11 
12 
13 
14 

.227 

.229 

.231 
.233 

.331 

.:BS 

.13a 

.H2 

.425 

.429 

.432 

.436 

.524 

.527 

.53() 

.533 

.615 

.618 

.e2C 

.622 

./'67 

.668 

.66'1 

.67C 

.65C 

.64<1 

.64E 

.64~ 

.586 .5e9 

.584 .5C6 
.5E3 .5C2 
.582 .498 

.383 

.379 

.375 

.371 

.285 

.282 

.278 

.275 

.215 

.214 
.212 
.212 

15 .235 .145 .1,4C .536 .625 .010 .645 .58C .494 .31>7 .272 .212 

16 
17 

•. 237 
.239 

.148 
.151 

.44t. 

.448 
.53g 
.542 

./;27 

.1>29 
.Hl .64} 
.en .641 

.51e 

.571> 
.491 
.4e7 

.363 

.359 
.269 
.265 

.211 
• Z11 

18 
19 

.241 

.243 
.354 
.357 

.452 

.456 
.546 
.550 

.6}1 

.63.3 
.672 
.672 

.639 .574 

.617 .572 
.483 
.479 

.355 

.351 
.262 
.259 

.Z 11 

.Z10 
20 .245 .160 ,,1.60 .554 .635 .612 .631' .57C .414 .348 .256 .210 

21 
22 
23 
24 
25 

.248 

.251 

.254 

.257 

.26C 

.163 

.367 
•• 7C 
.173 
.116 

.401 

.467 

.471 

.qS 

.478 

.557 

.560 

.563 

.566 

.569 

.637 

.639 

.641 
.643 
.b~5 

.e72 

.672 

.672 

.672 

.1:7l 

.634 

.632 

.63C 

.621: 

.626 

.56e .469 .3t,5 

.565 .464 .342 

.563 .460 .340 

.56C .456 .338 

.557 .451 .335 

.Z53 .210 

.250 .210 

.248 .210 

.246 .211 

.244 .211 

21> .262 .379 .4iH .572 .646 .670 .624 .554 .446 .332 .242 .212 
27 .265 .382 .485 .. 574 .647 .669 .622 .551 .441 .;329 .241 .212 
28 .269 .384 .488 .511> .649 .661 .62e .548 .437 .326 .239 .213 
29 .273 .386 .491 .579 .651 .666 .618 .545 .432 .324 .231 .213 
30 .217 .49(, .582 .653 .665 .• 617 .5... 2 .427 .321 .235 .214 

31 .ZEI! .498 .654 .615 .53S .319 .214 

AVERAGE .240 .341 ."44 .53'1 .1:24 .661 .641 .571 .488 .366 .272 .216 



50 TE(,H~-:r('AL BLLLETIX 145~, "L.S. DEl'T. OF AGRIC"L'LTCRE 

TAElE l4.-CAllY VALUES OF PAY lE/lG TH 

FROII r2~\ SU~ISf'I/'IE TAillES FOR. lA 11 nOE 40 NOR.TH.II!."'" !h'S 

..OURS 

CAY JAN. FEe. ·~AR. APR. >lAY JUNE JUlY At..'G • SEP. DC T. /lOv. DEC. 

I 'l.r, 10.2 1l.3 12.1 1;'9 14. e 15.C 14.3 13.1 ll. B 10.5 9.5 
2 9.4 10.2 it.1. 12.7 13..<; 14.6 15. C 14.2 13.0 1l.7 10.4 9.5 
3 9.4 1:J.2 H.4 12.6 14.0 14.9 14.<; 14.2 13.0 it.7 10.4 9.5 
4 9.4 10 .3 H.4 12.8 14.0 H.9 14.<; 14.2 13.0 H.6 10.4 9.5 
5 9.4 10.3 H.s 12.8 14.0 14.<; 14.~ 14.1 12.9 ll.6 10.3 9.5 

6 9.5 10.4 U.S 12.9 g.l 14.'3 14. 'i 14.1 12." 11.6 10.3 9.5 
7 9.5 10'.4 11.6 12 ... 14.1 14.9 14. <; 14.1 12.R 1i.5 10.3 9.4 
a 9.5 iJ.t; 11.6. 13.0 14.2 14.9 14.~ 1~.C 12•. 8 11.5 10.Z 9.4 
9 9.5 1:).5 H.7 13..0 14.2 14.9 l'.. <; 14.0 12.7 H.4 10.2 9.t" 

tC 9.5 10'.5 tl. T 1::.1 14.2 15.0 14.a 14.C 12.7 !l.4 10.1 9 •.4 

II 9.6 1O.b 11.1 B.l 14.3 15.0 14. S 13.<; 12.6 11.4 10.1 9.4 
12 9.6 10.6 11.S 1::.1 14.3 15.C H.S 13., 12.6 ll.3 10.1 9.4 
13 9.b 10.6 H.B 13. .. 2 14.1 IS.C 14.f B.S. 12.6 H.2 10.0 9.4 
14, 9.6 10.7 ll.'l 13.2 14.4 15.0 14. E D.a 12.5 Lt.2 10.0 9.4 

9.715 10. 7 11.9 D.3 1"'.-4 15.0 14.7 u.e 12.5 1l•.2 10.0 9.3 

16 '1.7 lD.S 12.0 D.3 14.4 IS.C 14.1 13.7 12.4 H.l 9." 9.3 
17 ".7 IO. S 12.0 13:.4 14 •.t, 1S.C !Ii. 7 13.7 12.4 11.1 9.9 9.3 

".9IS 9.7 D.s 12.1 1~.,4 14.5 15.C 14.1 13.6 12.3 11.0 9.3 
19 9.B 1~.9 1Z.1 t::.4 14.5 IS.C 14.6 13.1: 12.3 !l.C 9.8 9.3 zc 9.a tlJ .~ t2.1 13..5 14.5 15.0 14.6 13.1: 12.2 !l.D 9.S ·9.3 

21 9.S H.C 12.2 13.5 1~ .f; 15.0 14.1: 13.5 12.2 IC.9 9.8 9.3 zz 9.8 11.0 12 .. 2 11.6 14 .1: 15.0 14.1: 13.5 12.2 tC.9 9.8 9.3 
23 g.'l U.C 12.:; 1:;.1: 14.1: 15 .. 0 14. ! 13.4 12. L IC.S 9.7 9.3 
2~ q.9 11. ! t2.3 13.1: 14 .6 IS.C !'t.5 i3.it 12.1 1C.8 9.7 9.3 
25 9.9 11. t 12.4 1;.... 1 14.1 l5.0 14 .5 13.4 12.0 10.8 9.1 9.3 

26 1;::.0 11.2 12.4 n.7 14.1 15.C 13. > 12.0 Ie. 7 9.7 9.3!'t. " 27 1:: .C 11. 2 12.5 11.8 14.7 15.0 14.4 13.3 lZ.c 1::.7 9.6 9.3 
2a r" ~ It. 3 12.5 13.8 14. 1 15..-0 l4..~ 13.2 !l.g 10.0 9.6 9.3 
2'l 1::: .1 1~.3 12.5 1.:.'.8 i4.S 15.Q 14.10 13.2 11.9 10.1> 9.6 9.4 
30 1:::.1 12.b !;.'l l~.E 15.0 g.3 13.2 U.S Ie. 6 9.6 9.4 

31 10 .. 1 H.b H.E 14.3. 'i3.1 Ie.5 9.4 

..s.'/€R.!CE 9. 7 1::.7 12.0 D.3 14.4 14.7 13.1 12.4 10.0 9.415.C U. t 
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MEAN AI R iE MPERA TURESTABLE 15.--DIFFERENCES BETWEEN DAILY MAX.I HUM AND 

DATA ARE FRU~· 3-T ERH HARMONIC CURVE FITTED TO AVERAGE OF 1948-b5 DATA 
LESS 1956, 1957, 1964, AND PERIODS WHEN HAY CUT RESTR:ICTED PET ESTIMATE 

DEGREES FAHRENHE IT 

DAY JAN. FE8. MR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC. 

1 6.B 7.4 B.l 9.1 10.2 10.6 10.2 10. I lC.1 10.5 8.9 1.2 
2 6.8 7.4 8.1 9.1 10.2 10.b 10.2 10.1 10.1 10.5 8.8 1.2 
3 b.B 7.4 8.2 9.2 10.2 10.6 10.2 10.2 LO.1 10.4 8.8 7.1 
4 6.8 7.5 8.2 9.2 10.2 10.6 10.2 10.2 10.7 10.4 8.7 1.1 
5 6.8 1.5 B.2 9.2. 10.3 10.6 10.2 10.2 10.1 10.4 8.6 7.1 

6 6.8 7.5 8.3 9.3 10.3 10.6 10.2 10.2 10.7 10.3 8.6 7:.0 
1 6.9 1.5 8.3 9.3 10.3 10.6 10.2 10.2 10.7 10.3 8.5 7.0 
8 6.9 1.6 8.3 9.3 10.3 10.6 10.1 10.2 10.7 10.2 8.4 7.• 0 
9 b.9 1.b 8.3 9.4 10.4 10.5 10.1 10.2 10.7 10.2 8.4 1.0 

10 b.9 1.6 8.4 9.4 10.4 10.5 10.1 10.3 10.7 10.2 B.3 b.9 

11 b.9 1.b 8.4 9.5 10.4 10.5 10.1 10.3 1C.B 10.1 8.2 6.9 
12 6.9 7.1 8.4 9.5 10.4 10.5 10.1 10.3 10.8 10.1 8.2 6.9 
13 7.0 7.7 8.5 9.5 10.4 10.5 10.1 10.3 10. B 10.0 8.1 b.9 
14 1.0 7.1 8.5 9.6 10.5 10.5 10.1 10.3 10.8 10.0 8.1 6.8 
15 7.0 1.1 8.5 9.6 10.5 10.5 10.1 10.3 10.8 9.9 8.0 6.8 

16 7.0 7.8 8.5 9.6 10.5 10.5 10. I 10.4 10.7 9.9 7.9 6.8 
17 7.0 1.8 8.6 9.7 10.5 10.4 10.1 10.4 10.7 9.8 7.9 b.8 
18 1.1 7.8 B.b 9.7 10.5 10.4 10. I 10.4 lC.7 9.7 7.B b.B 
19 7.1 7.B B.6 9.8 10.5 10.4 IDol 10.4 lC.7 9.7 7.8 6.8 
20 7.1 1.9 8.7 9.8 10.b 10.4 10. I lC.4 10.7 9.b 7.7 6.8 

21 7.1 7.9 8.7 9.S 10.6 10.4 10. I 10.5 10.7 9.6 1.7 b.8 
22 1.2 1.9 8.1 9.9 10.6 10.4 10. I 10.5 10.1 9.5 7.b b.8 
23 1.2 1.'1 B.8 9.9 10.6 10.4 10.1 10.5 10.1 9.5 1.b 6.8 
24 7.2 8.0 8.8 9.9 10.6 10.3 10.1 10.5 10.1 9.4 7.5 b.8 
25 7.2. 8.0 B.B 10.0 10.6 10.3 10. I 10.5 1 C.6 9.3 7.5 b.8 

l6 7.2 R.O 8.9 10.0 10.6 10.3 10.1 lC.6 1C.b 9.3 1.4 6.8 
21 1.3 8.0 B.9 10 .0 10.6 10.3 10.1 10.6 10.6 9.2 7.4 6.8 
28 1.3 B.1 B.9 10. I 10.6 10.3 10. I 10.6 1C.6 9. I 7.3 6.8 
29 7.3 8. I 9.0 10.1 10.6 10.3 10.1 10.6 1 C. 5 9.1 7.3 6.8 
30 7.3 9.0 10.1 10.6 10.2. 10.1 10.6 10.5 9.0 7.2 6.8 

31 1.4 9.0 10.6 10. I 10.6 8.9 6.8 

AVfRAGE 1.0 1.7 8.b 9.6 10.5 10.5 10. I 1C.4 10.7 9.B B.O b.9 
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rAOlE 16.--DA I lV V~LU ES Of OUNEV-CR IDDlE CROP GROWTH STAGE COEFFICIENTS 

FRD~ ALFALFA CURV E, FIGURE 2. IN SCS TECH. RELEASE NO. Zl rul 

CAY JAN. fEB. ~AR. APR. HAV JUNE JULV AUG. SEP. DC T. NOV. DEC. 

1 0.60 0.68 0.80 0.93 1.04 1.12 1.12 1.09 l.03 0.96 0.86 0.70 
2 0.60 0.68 0.80 0.94 1.05 1.12 1.12 1.08 1. C3 C.96 0.85 0.70 
3 0.60 0.69 0.81 0.94 l.05 1.12 1. l2 1.08 1. C3 C.96 0.85 0.69 
4 0.60 0.69 0.81 0.94 1.05 1.12 1.12 1.08 1.03 0.95 0.84 0.69 
5 0.60 0.69 0.82 0.95 1.05 1.12 1.12 1.0e 1.02 0.95 0.84 0.68 

6 0.61 0.70 0.B2 0.95 1.06 1.12 1.12 1.0B 1. C2 0.95 0.83 0.68 
7 0.61 0.70 0.B2 0.96 I.C6 1.13 1.12 1.0B 1.02 0.94 O. B3 0.67 
8 0.61 0.70 0.B3 0.96 1.06 1.13 1.12 1.0e 1.02 C.94 0.B2 0.67 
9 0.61 0.71 O. B3 0.97 1.07 1.13 1.12 1.07 1.02 0.94 O. B2 0.67 

10 0.61 0.71 0.84 0.97 1.07 1.13 1.12 1.07 1. Cl 0.94 0.81 0.66 

11 0.62 0.72 0.B4 0.97 1.07 1.13 1.12 I.C7 1.01 C.93 0.81 0.66 
12 0.62 0.72 0.85 0.98 1.0B 1.13 1.12 1.07 1.01 0.93 O. BO 0.66 
13 0.62 0.72 0.B5 0.9B 1.0B 1.13 1. L1 1.07 1. Cl C.93 0.79 0.65 
14 0.62 0.73 0.85 0.98 1.0B 1.13 1.11 1.07 I.CO C.92 0.79 0.65 
15 0.63 0.73 0.B6 0.99 1.08 1.13 1.11 1.06 1.00 0.92 0.78 0.64 

16 0.63 0.74 0.86 0.99 1.09 1.13 1.11 1.06 1. CO C.92 0.77 0.64 
17 0.63 0.74 0.87 0.99 1.09 1.13 1.11 1.C6 1.CO 0.91 0.77 0.64 
18 0.63 0.74 0.87 1.00 1.09 1.13 1.1 1 1 •. 06 0.99 C.91 0.76 0.64 
19 0.64 0.75 0.88 1.00 1.09 1.13 1. L1 1.06 0.99 C.91 0.75 0.63 
20 0.64 0.75 0.B8 1.01 1.10 1.13 1.1C 1.06 C.99 C.90 0.75 0.63 

21 0.64 0.76 0.89 1.01 1.10 1.13 l.te I.C5 0.99 0.90 0.74 0.62 
22 0.64 0.76 0.89 1.01 1.10 1.13 1.1 C 1.05 0.99 C.90 0.74 0.62 
23 0.65 0.77 0.89 1.02 1.10 1.13 1.1 C 1. C5 0.98 0.89 0.73 0.62 
24 0.65 0.77 0.90 1.02 1.10 1.13 1.1 C 1.e5 0.98 0.89 0.73 0.62 
25 0.65 0.77 0.90 1.02 1.11 1.13 1.1C 1.05 0.98 0.88 0.72 0.61 

26 0.66 0.78 0.90 1.03 1.11 1.l3 1.09 1.04 0.97 0.88 0.72 0.61 
27 0.66 0.7B 0.91 1.03 1.11 1.13 1.09 1.04 0.97 0.88 0.71 0.61 
28 0.66 0.79 0.92 1.03 1.11 1.13 1.09 1.04 0.97 0.81 0.11 0.60 
29 0.67 0 .• 19 0.92 1.04 1.11 1.13 1.09 1.04 0.91 O. B1 0.71 0.60 
30 0.61 0.92 1.04 1.1 1 1.13 1.09 1.04 0.96 O. B6 0.70 0.60 

31 0.68 0.93 1.12 1.09 1.03 0.86 0.60 

AVERAGE 0.63 0.13 0.B6 0.99 1.08 1.13 1.11 1.06 1. CO C.91 0.78 0.64 
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TABLE 17 .-CAILY VALUES REPLACING CHRISTIANSEN'S MONTHLY COEFFICIENTS 

VALUES OBTAINED SY INTERPOL H ION AND EXTRAPOLATION OF CHRISTIANSEN'S 
~EAN MONTHLY COEFFICIENTS FOR IND lANA 

DAY JAN. FfB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC. 

1 1.12 1.04 .96 .89 .89 .81 .S1 .8~ .95 IJ04 1.10 1.15 
2 1.12 1.04 .96 .89 .S8 .81 .e1 .8~ .95 1.04 1.11 1.15 
3 1.12 L.03 .96 .89 .88 .81 .88 .8S .96 1.04 1.11 1.15 
4 1.11 1.03 .96 .89 .S8 .81 .88 .8S .96 1.04 1.11 1.15 
5 1.11 1.03 .95 .89 .S8 .81 .se .8~ .96 1.05 1.12 1.15 

6 1.11 1.02 .95 .89 .81 .8e .8~ .96 1.05 1.12 1.15• e8 
1 1.11 1.02 .95 .89 .e8 .81 .88 .9C .91 1.05 1.12 t.15 
8 1.10 1.02 .95 .89 .e8 .87 .8e .'1C .91 1.05 ,1.12 1.16 
9 1.10 1.02 ,.94 .89 .e8 .87 .ee .9C .91 1.06 1.12 1.16 

10 1.10 1.02 .94 .89 .87 .8e .'1C .98 1.06 1.13 1.16• e8 

11 1.10 1.01 .94 .89 .e8 .87 .ae .9C .98 1.06 1.13 1.16 
12 1.09 1.01 .94 .89 .e8 .81 .8e .9C .98 1.06 1.13 1.16 
13 1.09 1.01 .93 .89 .e8 .81 .8e .9C .98 1.01 1.13 1.16 
14 1.09 1.01 .93 .89 .88 .81 .88 .91 .99 1.07 1.13 1.16 
15 1.09 1.00 .93 .89 .e8 .87 .es .91 .'19 1.07 1.13 1.16 

16 1.08 1.00 .93 .B9 .87 .Be .91 .~9 1.01, 1.13 1.16• e8 
17 1.08 1.00 .93 .B9 .B8 .B1 .eB .~1 1. CO 1.07 1.13 1.16 
18 1.08 1.00 .92 .89 .e8 .81 .BS .'12 1. CO 1. DB 1.14 l.16 
19 1.08 .99 .92 .89 .88 .87 .ee .92 1.00 1.08 1.14 1.16 
20 1.07 .99 .92 .S9 .ea .B7 .88 .92 1.01 1.08 1.14 1.16 

21 1.07 .99 .92 .89 .88 .B7 .8e .'12 1.01 1.08 1.14 1.16 
22 1.07 .99 .92 .89 .88 .B1 .es .';2 1.01 1.08 L.14 1.16 
23 1.07 .9B .91 .89 .88 .e1 .8e .93 1.01 1.09 1.14 1.17 
24 1.06 .98 .91 .89 .88 .81 .BB .93 1.02 1.09 1.14 1.17 
25 1.06 .98 .91 .89 .e7 .87 .8e .93 1.02 1.09 1.14 l.17 

26 1.06 .97 .91 .B9 .87 .87 .89 .94 1.02 1.09 1.14 1.17 
27 1.05 .97 .91 .89 .87 .87 .89 .94 1.02 1.09 1.15 1.17 
28 1.05 .91 .91 .89 .81 .81 .89 .94 1.03 1.09 1.15 1.17 
29 1.05 .97 .91 .B9 .e7 .87 .8'1 .94 1.03 1.10 1.15 1.17 
30 1.05 .90 .89 .B1 .B1 .89 .94 1.03 1.10 1.15 1.17 

31 1.04 .90 .e7 .B9 .95 1.10 1.17 

AVG. 1.0B 1.00- .93 .B9 .87 .88 .91 .'19 1.07 1.U 1.16• BB 

http:1.00-.93
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fABLE; 18.--0ElTA / GAMMA DIMENSIONLESS VS. TEMPERA ILRE IN DEGREES CElS IUS 

FUHN I SHED BY U.S. IIAT Eft CONS ERV AT ION LABDRATURY. USDA. ARS. SIIC. PHOENIX. ARIZ. 

TC [:/ G Te C/G TC CIG Ie DIG IC DIG IC DIG 

-5.0 .437 -2.0 .592 1.0 .716 4.0 .862 7.0 1.033 10.0 1.232 
-4.9 .4'll -1.9 .596 1.1 .721 4.1 .868 7.1 1.039 10.1 1.239 
-4.8 .494 -1.8 .599 1.2 .725 4.2 .873 7.2 1.045 10.2 1.24.6 
-4.7 .497 -1.7 .603 1.3 .730 4.3 .878 7.3 1.052 10.3 1.254 
-4.6 .501 -1.6 .601 1.4 .735 4.4 .884 1.4 1.058 10.4 1.261 

-4.5 .504 -1.5 .611 1.5 .139 4.5 .889 7.5 1.064 10.5 1.268 
-4.4 .508 -1.4 .615 1.6 .744 4.6 .895 7.6 1. 011 10.6 1.215 
-4.3 .511 -1.3 .618 1.1 .748 4.7 .900 1.7 1.077 10.7 1.2B3 
-4.2 .514 -1.2 .623 1.8 .753 4.8 .905 7.8 1.0B3 10.8 1.290 
-4.1 .511 -1.1 .627 1.9 .758 4.9 .911 7.9 I.C90 10.9 1.291 

-4.0 .520 -1.0 .631 2.0 .162 5.0 .916 8.0 1. C96 ll.O 1.305 
-).9 .524 -0.9 .635 2.1 .761 5.1 .922 8.1 1.102 1l.1 1.312 
-3.8 .527 -0.8 .639 2.2 .712 5.2 .928 8.2 1.109 ll.2 1.320 
-3.1 .531 -0.7 .643 2.3 .717 5.3 .933 8.3 1.116 11.3 1.328 
-3.6 .534 -0.6 .647 2.4 .782 5.4 .IB9 8.4 1.122 11.4 1.335 

-3.5 .537 -0.5 .651 2.5 .787 5.5 .945 8.5 1.129 1l.5 1.343 
-3.4 .541 -0.4 .655 2.6 .791 5.6 .950 8.6 1.136 11.6 1.351 
-3.3 .544 -0.3 .660 2.7 .796 5.7 .956 8.7 1.142 1l.7 1.35.9 
-3.2 .548 -0.2 .664 2.8 .8Cl 5.8 .962 8.8 1.149 ll.8 1.366 
-3.1 .~51 -0.1 .b68 2.9 .80b 5.9 .967 8.9 1.155 1l.9 1.374 

-3.0 .555 0.0 .672 3.0 .811 6.0 .973 9.0 1.162 12.0 1.382 
-2.9 .558 0.1 .677 3.1 .816 6.1 .919 9.1 1.169 12.1 1.3'10 
-2.8 .562 0.2 .b81 3.2 .B 21 6.2 .985 'l •.z 1.176 12.2 1.3'18 
-2.7 .566 0.3 .686 3.3 .826 6.3 .991 9.3 1.1 B3 12.3 1.406 
-2.6 .569 0.4 .6'10 3.4 .831 6.4 .9'17 9.4 1.190 12.4 1.414 

-2.5 .573 0.5 .694 3.5 .837 6.5 1.003 9.5 1.197 12.5 1••422 
-2.4 .571 0.6 .699 3.6 .842 6.6 1.009 9.6 1.204 12.6 1.430 
-2.3 .5BO 0.7 .703 3.7 .847 6.7 1.015 9.7 1.211 12.7 1.438 
-2.2 .584 0.8 .107 3.8 .852 6.8 1.021 9.8 1.218 12.8 1.446 
-2.1 .588 0.9 .712 3.9 .851 6.9 1.021 9.9 1.225 12.9 1.454 
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fABLE IS CCNT. 

TC DIG re GIG Ie C/G Te DIG TC DIG Te DIG 

13.0 L.462 16.0 1.127 1'1.0 2.033 22.0 Z.38Z 25.0 2.78L 28.0 3.232 
13.1 L.470 16.1 L.137 19.1 Z.044 22.1 2.3~5 25.1 2.195 28.1 3.2't9 
13.2 1.479 16.2 1.147 19..2 2.055 22.2 2.40B 25.2 2.809 28.2 3. U"S 
13.3 
13.4 

1.481 
1.496 

16.3 
16.4 

1.757 
1.766 

lq.3 
19.4 

2.066 
2.078 

22.3 
22.• 4 

2.420 
2.433 

25.3 
25.4 

2.824 
2.838 

28.3 
28.4 

3.281 
3.2'18 

13.5 L.504 16.5 1.176 19.5 2.099 22.5 2.446 25.5 2.853 28.5 3.31" 
13.6 1.513 16.6 1.786 19.6 2.1CO 22.6 2.459 25.6 2.867 28.6 3.330 
13.7 1.521 16.7 1.196 1'1.7 2.111 22.7 2.471 25.7 2.882 28.7 3.347 
11.B 1.529 16.B 1.805 1'1.B 2.122 22.8 2.484 25.8 2.896 28.8 3.363 
1).9 1.538 16.9 I.S IS 19.9 2.133 22.'1 2."'17 25.'1 2.'110 28. '1 3.380 

14.0 1.546 t1.0 1.825 20.0 2.145 23.0 2.509 26.0 2.925 2'1.0 3.3'16 
14.1 1.555 17.1 1.83S 20.1 2.156 2.3.1 2.523 26.1 2.940 2'1.1 3."13 
14.2 1.564 17 .2 1.845 20.2 2.168 23.2 2.536 26.2 2.'155 2'1.2 3."30 
14.3 1.573 17.3 L.856 20.3 2.179 2.3.3 2.549 26.3 2. '110 29.3 3.441 
14.4 1.582 17.4 1.866 20.4 2.191 23.4 2.563 26.4 2.'185 2'1.4 3.464 

14.5 1.591 17 .5 1.876 20.5 2.203 23.5 2.576 26.5 3.000 29.5 3.481 
14.6 1.600 17 .6 L.886 20.6 2.214 23.6 2.589 26.6 3. 015 29.6 3."'18 
14.7 1.609 17.7 1.896 20.1 2.226 23.7 2.602 26.1 3.030 29.7 3.515 
14.8 1.6LB 17 .8 1.906 20.8 2.237 23.8 2.616 26.8 3.046 2'1.8 3.532 
14.9 1.627 17 .9 1.911 20.9 2.249 23.9 2.629 26.'1 3.061 2'1.9 3.549 

15.0 1.635 L8.0 1.927 21.0 l.Ul 24.0 2.642 27.0 3.016 30.0 3.566 
15.1 1.645 18.1 1.931 21.1 2.273 24.1 2.656 27.1 3.091 30.1 3.584 
15.2 l.654 18.2 1.948 H.2 2.285 24.2 2.610 21.2 3.L07 30.2 3.602 
15.3 L.663 18.3 1.959 2L.3 2.297 24.3 2.'684 27.3 3.123 30.3 3.620 
15.4 1.672 18.4 1.969 H.4 2.3C9 .24.4 2.6'18 27.4 3.138 30.4 3.638 

15.5 1.681 18.5 1.'180 21.5 2.321 24.5 2.111 21.5 3.154 30.5 3.656 
15.6 1.691 18.6 1.990 21.6 2.334 24.6 2.725 21.6 3.170 30.6 3.61" 
15.1 1.100 18.7 2.001 21.7 2.346 24.7 2.739 21.1 3.185 30.7 3.b92 
15.8 1.70'1 18.8 2.012 21.8 2 •.358 2~.8 2.153 27.8 3.201 30.8 3.710 
15.9 1.718 18.9 2.022 2L.9 2.370 24.9 2.767 27.'1 3.217 30.9 3.727 

rAeLE 18 CCN, • 

Te C/G TC C/G re CIG re DIG Te DIG re DIG 

~ •• 0 3.745 3) .5 4.222 36.C 4.746 3e.5 :.325 4L.0 5.'158 "3.5 6.65" 
;t.l 3.764 
31.1 3.7a2 

33.6 
n.7 

4.2~2 
4.262 

36.1 
36.2 

~.76a 

4.• HI 
38.6 
38.7 

5.349 
5.373 

41.1 
41.2 

5.985 
6.012 

"3.6 
"3.7 

6.683 
6.713 

) 1.3 3.B01 
31.~ 3.819 

33.8 
33.9 

4.• 282 
".302 

36.3 
36.4 

4.8D 
~.• B36 

38.8 
3E.9 

:.H7 
5.4Zl 

41.3 
41.4 

b.039 
6.066 

"3.8 
It3.9 

6.742 
6.171 

3L.S 
3L.6 

).83f1 
3.856 

34.0 
)4 .1 

4.322 
4.343 

36.5 4.a58 
36.6 4 .S8 1 

39.0 
39.1 

5.4"5 
:.47C 

41.5 
41.6 

6.093 
6.120 

4".0 
"4.1 

6.800 
6.830 

31.7 3.874 34 .2 ~. 364 36.7 ~.9C3 39.2 5.496 41.7 6.141 ."4.2 6.860 
31.8 
31.9 

3.393 
3.911 

14.3 
34.4 

4 •. 384 
4.405 

36.8 
36.9 

4.925 
4.<;48 

39.3 
39.4 

5.521 
5.5"6 

41.8 
4L.'1 

6.114 
6.201 

4".3 6.890 

""." 6.920 

32.0 3.930 34.5 4.426 37.C 4.970 39.5 5.571 42.0 6.228 41t.5 6.950 
32.1 3.949 3~.6 4.447 37.1 4.994 39.6 5.596 42.1 6.256 4".6 6.980 
32.2 
32.3 

3.')68 
3.'187 

34.7 
34.8 

4."67 
4.488 

37.2 
31.3 

5.017 
5.041 

39.7 
39.8 

5.622 
5.647 

42.2 
42.3 

6.284 
6.3L2 

44.7 
"".8 

7.011 
7. Ol,l 

32.4 4.001 34.9 4.509 37.4 5.064 3~.9 5.672 42.4 6.340 "".9 7.011 

32.5 4.026 35.0 ... $30 37.5 5.087 40.0 5.697 42.5 6.368 
32.6 4.045 35.1 4.551 31.6 5.1l1 40.1 5.723 42.6 .6.3'16 
32.7 4.065 35.2 4.573 17.7 5.134 4C.2 5.749 42.7 6.42" 
32.8 4.0B4 35.3 4.595 37.8 5.158 4C.3 5.176 42.8 6.452 
32..9 4.103 35.4 4.616 37.<; 5.181 4C.4 5.802 42.9 6."80 

33.0 4.122 35.5 4.638 38.C 5.204 40.5 5.828 43.0 6.508 
33.1 4.142 3S.6 4.b60 38.1 5.228 4C.6 5.854 43.1 6.538 
33.2 4.162 35.7 4.681 38.2 5.253 4c.7 5.880 43.2 6.567 
33.3 4.182 35.8 4.703 38.3 5.277 40.8 5.'106 43.3 6.596 
33.4 4.202 )5.9 4.124 38.4 5.3Cl 40.'1 5.932 "3." 6.625 



56 TECHNICAL BCLLETIX 1·152, "C.S. DEPT. OF ~\GRICULTURE 

TABLE 19 .--"E~~' DAllY POTmTIAl EVAPOTRANSP [RATION. THOIlNTHIiAI [E 

INCf<ES 

CAY JAN. Fee. "AR. APR. IiAY JUNE JULY AUG. SEP. DC r. NOV. DEC. 

1 .000 .OOC .000 .029 .Oe? .138 .112 .177 .140 .oe8 .Ol6 .002 
2 .COO .000 .000 .031 .oee .I40 .112 .117 • DB .OB6 .034 .002 
3 .000 .000 .1100 .033 .0.89 .141 .174 .174 .lJ6 .084 .032 .002 
4 .000 .OOC .QOl .034 .0s! .142 .174 .114 .135 .082 .031 .001 
~ .000 .1]00 .001 .036 •eq4 .14 • .114 .174 .134 .08C .OZ9 .001 

6 .000 .0011 .002 .C37 .095 .144 .11S .112 .132 .080 .02B .000 
7 .oou .clOO .003 .040 .09t .145 .11f .112 .130 .071 • C28 .000 
i! .000 .('100 .003 .041 .eg9 .148 .IH .112 .129 .016 .026 .000 
9 .000 .100 .004 .043 .lce .149 .171 .112 -121 .014 .024 .000 

to .000 .;JOO .004 .046 .101 .151 .11E .169 .125 .013 .023 • 000 

11 .0;)0 .iloe .oo~ .048 .1es .152 .lac .16S .124 .011 .021 .000 
12 
13 

.coc 

.coo 
.100
.nul,) 

.006 

.006 
.049 
.052 

.106 

.10B 
.154 
.154 

.17E 

.11E 
.1oE 
.16B 

.122 

.120 
.068 
.068 

.019 • 000 

.01B .000 
14 
15 

.000 

.aoo 
.01l0 
.Oilil 

.007 

.003 
.C'D 
.055 

.le9 

.112 
.155 
.156 

.IBC 

.!BC 
.IH .118 
.164 .116 

.066 

.065 
.017 
.016 

• 000 
.000 

16 .000 .;lUil .009 .058 .114 .15S • IE I .163 .115 .063 .015 .000 
17 
18 
19 
20 

.oco 

.000 

.000 

.000 

.JOC 

.)0;; 

.1)' ~ ..: 

.1<lil 

.010 

.on tl 

.012 

.0 l3 

.059 
.061 
.C6.3 
.065 

• tiS 
.111 
.119 
.120 

.15<; 

.15'1 

.Iec 

.11:1 

.119 

.11S 

.IEe 

.IEe 

.162 

.161 

.15E 

.lse 

• 1I3 
• III 
• liD 
.101 

.0/>\ 

.059 

.051 

.056 

.013 
.013 
.012 
.010 

.000 

.000 

.000 

.000 

II .00... 
Z2 .coe 

.OOC 

.000 
.014 
.(>15 

.067 

.06'1 
.121 
.123 

.162 
• t64 

.Iec 

.lEe 
.151 
.154 

.IC6 

.le5 
.054 
.052 

.010 .000 

.009 .000 
2) .000 .,100 .. 016 .C7l .124 .le5 .Iac .153 .le2 .051 .008 .000 
24 
25 

.000 
.OJC 

.1JO 

.OJC 
.017 
.0 It! 

.073 

.075 
.12e 
.l27 

.16c 

.le8 
.IEC 
.Iee 

.152 

.152 
• leI 
.1CO 

.050 

.048 
.007 
.006 

.000 

.000 

26 .00il .')OU .020 .073 .122 .16E .1:C .15e .0<;1 .045 .006 .000 
27 
2a 
2'1 
)C 

.000 

.i:!OO 

.000 

.000 

.000 

.·)00 

.OOC 

.0lZ 

.023 

.024 

.026 

.079 

.oao 

.e~3 

.C84 

.1~O 

.133 

.134 

.135 

.169 

.l7e 

.110 

.171 

.11<; 

.I1S 

.17S 

.117 

.14. • eg6 

.14e • Cq4 

.145 • e92 

.144 • C<;I 

.044 

.042 

.04C 

.039 

.005 

.004 

.004 

.003 

.000 

.000 

.000 

.000 

31 .0:)0 .028 .Ut: .171 .143 .038 .000 

TCTAl .00" 1.6'12 4.6E3 5.017 1.931 .008 
.QOO .325 3.482 5.514 3.466 .501 



57 LYSDrETER-DEIUVED POTEXTI~\L E\'APOTRAXSPIRATIOX 

TABLE 20.--MEMI CA ILV POTENTIAL EVAPOTRANSPIRATION. BLANEV-CRIDDLE 

INCHES 

CAV HN. FEB. MAR. APR. MAV JUNE JULV AUG. SEP. OCT. NOV. DEC. 

1 .010 .013 .019 .049 .118 .191> .244 .245 .IB2 .109 .047 .015 
2 .010 .013 .020 .050 .121 .197 .24= .241 • LBO .107 .044 .015 
3 .010 .on .020 .052 .124 .201 .24t .24C .178 .l05 .043 .014 
4 .010 .011 .020 .054 .12(: .lC2 .247 .24C .176 .102 .042 .Ol4 
5 .010 .013 .021 .056 .128 .203 .2H .238 • 172 .100 .040 .014 

" .0 LO .014 .021 .05B .132 .205 .24<; .237 .170 .099 .038 .014 
7 .010 .014 .021 .060 .134 .20B .25C .2037 .167 .095 .037 .011 
8 .OLO .014. .022 .062 .137 .210 .251 .2035 .161.> .094 .036 .013 
9 .010 .014 .022. .OM .141 .212 .252 .232 .163 .091 .034 .013 

10 .010 .0 l4 .023 .067 .142 .215 .252 .231 .160 .090 .033 .013 

II .0 II .015 .023 .06B .145 .216 • 2 ~2 .22, .157 .OB7 .032 .013 
12 .OLL .015 .024 .071 .14~ .218 .252 .227 .155 .OB5 .030 .OL3 
13 .01l .015 .024 .073 .150 .220 .252 .225 .153 .OB3 • 029 .012 
l4 .011 .015 .024 .075 .153 .221 .252 .224 .149 .OBO .028 .012 
15 .011 .0 15 .025 .07R .155 .223 .252 .221 .148 .OB .027 .012 

L6 .011 .016 .026 .080 .158 .224 .252 .21e .145 .076 .025 .012 
11 .011 .016 .027 .092 .lbO .226 .253 .2l7 .144 .074 .024 • Ol2 
IB .011 .016 .028 .085 .1(:3 .227 .253 .214 .139 .072 .023 .012 
19 .011 .011> .030 .OB7 .11!5 .229 .253 .213 .137 .070 .022 .Oll 
20 .01l .016 .031 .091 .168 .230 .252 .212 .135 .068 .021 .Oll 

21 .011 .017 .032 .093 .171 .232 .252 .2007 .133 • 066 • 020 .Oll 
220 .011 .017 .033 .095 .173 .234 .252 .206 .132 .065 .020 .011 
23 .0120 .017 .034 .098 .174 .235 .2051 .203 .1208 .062 .019 .011 
24 .012 .017 .036 .100 .176 .237 .251 .202 .126 .061 .018 .Oll 
205 .012 .018 .037 .103 .181 .238 .251 .2Cl .123 .058 .017 .011 

26 .012 .0 18 .03B .106 .1e3 .239 .247 .1'16 • 121 .057 .017 .011 
27 .012 .0 18 .040 .109 .tB4 .241 .247 .194 .119 .055 .016 .Oll 
28 .Ol2 .019 .042 .111 .le6 .242 .247 .In .116 .053 .016 .010 
29 .0120 .019 .043 .114 .189 .243 .2047 .19C .1l5 .051 .016 .010 
30 .0 12 .045 .117 .190 .244 .246 .18e; • III .050 .015 .010 

31 .013 .047 .194 .245 .184 • 048 .010 

TOTAL .450 2.408 b.668 6.74C 2.• 391 .375 
.341 .B98 4.869 7.743 4.4CO .B29 



58 TEQHNIOAL BULLETIN 1452, u.s. DEPT. OF AQRIOULTURE 

TABLE 2 L .--I'EAN DAilY POTENT IAl EVAPOTRAN~PIRATION. HA~ON 

INCHES 

LAY JAN. Ha. MAR. APR. IIAY JUNE JUL Y AUG. SEP. OC J. NOV. OEC. 

1 
2 

.013 

.013 
.0 16 
.016 

.023 

.024 
.04~ 
.045 

.084 

.OBE 
.130 
.131 

.162 

.1.63 
.15'1 
.151 

.115 

.113 
.06'1 
.061 

• 035 
.034 

.01B 

.011 
3 
4 
5 

.013 

.013 

.01) 

.016 

.016 

.016 

.024 

.024 

.02S 

.041 

.04B 

.04B 

.oee 

.0B'1 

.0'10 

.134 

.13S 

.136 

.161 

.162 

.163 

.156 

.156 

.154 

.112 
• III 
.IC8 

.061 

.065 

.064 

.033 

.031 

.Oll 

• 017 
.017 
• 017 

6 .013 .017 .025 .050 .en .136 .11:4 .153 .IC7 .063 .03\ .on 
7 .0 13 .017 .026 .051 .C'l4 .137 .165 .153 .ICS .061 .030 .016 
6 
9 

10 

.OU 

.013 

.013 

.017 

.017 

.0 17 

.026 

.021 

.027 

.052 

.051 

.055 

.091: 

.0<;7 

.C'18 

• L3<J 
.140 
.142 

• 16~ .15C .IC4 
.lb~ .15C • lei 
.164 .149 • leo 

.060 .OZ<J 
• 0~'1 .OZ'I 
.058 .028 

• all. 
.016 
.015 

II 
12 
l3 
14 
15 

.0 14 

.014 

.014 

.014 

.014 

.018 

.n la 

.016 

.018 

.0 IS 

.02B 

.02'1 

.OZ9 

.010 

.030 

.056 

.on 

.059 

.060 

.061 

.101 

.102 

.103 

.le5 

.106 

• L4} 
.144 
.145 
.146 
.147 

.11o~ .147 

.le~ .141: 
.11:1: .143 
.167 .143 
.165 .143 

• e98 • 057 .027 
.en .055 .027 
.C% • 054 • OZ6 
.094 • 051 .OZ5 
.e93 • 052 .OZ5 

• 015 
• 015 
.015 
• 015 
.014 

16 
17 
18 
19 
20 

.:>14 

.C14 
.014 
.M4 
.014 

.01'1 

.01'1 
.01'1 
.0lO 
.020 

.031 

.0)2 

.033 

.013 

.034 

.062 

.064 

.065 

.066 
.068 

.le1 

.Ioe 

.111 

.1IZ 
.113 

.148 

.149 

.15(1 

.151 

.152 

.1/;5 

.161: 
.16£ 
.11: 5 
.11:5 

.14e · cn • 050 

.13'1 .0'10 • 050 

.136 .087 .048 

.135 .086 • 047 

.1)5 .084 .041 

.024 
• 024 
.OZ3 
• OZ3 
.OZ2 

.014 

.014 

.Og 

.014 

.014 

21 .014 .021! .015 .069 .111: • 153 .165. .132 .083 .045 .OZ2 .014 
22 
2) 
24 
~5 

.014 

.015 

.015 

.OL5 

.020 

.021 

.'121 

.J?I 

.03S 

.0)6 

.OH 

.038 

.071 

.072 

.074 

.016 

.117 

.lIB 

.119 

.12 I 

• 154 
.iSS 
.15(; 
.156 

.11:5 

.1(;3 

.163 

.163 

.131 

.IZE 

.12e 

.121 

.062 
• C80 
• 019 
.017 

.044 

.043 

.042 

.041 

.02l .014 

.021 .013 
• 020 • 013 
.020 • OJ) 

26 .(! 15 
27 .OIS 
211 .DIS 
19 .015 
.\0 .015 

.Ol2 

.'l22 

.023 

.Oi: 

.03'1 

.04(; 

.040 

.1)41 

.04) 

.011 

.079 

.CBO 

.OBI 
.OB4 

.122 .157 .11:2 

.123 .158 .162 
.124 .159 .162 
.In .160 .1102 
.128 .161 .ISS 

.124 

.123 
•. 121 
.12C 
.11<; 

• C16 
• 075 
.073 
• e7Z 
• C70 

• 040 
• 039 
.038 
• 036 
• 037 

.020 .013 

.01'1 .OJ) 

.019 .013 

.019 .013 

.018 .013 

H .015 .04 J 0129 .l5' .116 .036 • OJ) 

Tor AL 
.411 

.~4~ 1.87~ 4.404 4.313 1.587 
.'1117 ~. 321: 5.075 Z.759 .158 

.455 



59 LYSDIETER-DERIYED POTEXTIAL E'-APOTRANSPIRATION 

T~BL!: 22. --I->" AI, [;A ILY POTENT IAL fVAPD1RANSPIRATIDN, PAPADAKIS 

INCt'CS 

tH JAN. feE. ,uAR. APR • I'AY JUNE JULY AL'G. SEP. DC T. ~DV. DEC. 

Dl •021 .025 .i))D .D4d .ee2 .106 .124 • DS .119 .091 .053 .D27 
02 .021 .O~5 .DJ! .04~ .Oe3 .107 .124 .135 • 1I8 • 090 .052 • 027 
03 .021 .025 .OJ! .D50 .084 .107 .125 .D5 .116 .087 .051 .026 
04 .021 .025 .031 .O'll .C8S .Ioe • I2/; .135 • 116 .081 .04<) .026 
05 .0.21 .a2~ .011 .0'i2 .oes .10a .127 .134 .1l4 .086 .048 .026 

06 .Oll .'125 .03l .0,3 .on .le9 .12E .134 .1l4 .085 .047 .025 
07 .D21 .025 .032 .054 .DEe .10<) .128 .134 • 113 .082 .046 .024 
08 .022 .,)26 .033 .056 .089 .Ill .127 .134 .112 .083 .045 .025 
09 .022 .()l6 .033 .056 .C9C .110 .12<; .133 .111 .082 .044 .024 
lC .C22 .1)26 .034 .058 .C<;C .11I .12<; .133 • 110 .081 .042 .023 

II .022 .Ol6 .034 .05<) .on .112 .13C .133 • 110 .07<) .042 .023 
12 .OU .026 .035 .Q60 .C92 .1l2 .13C .132 .IC9 .078 .041 .023 
13 .Oll .1)26 .035 .0SI .C<;3 .113 • L31 .131 .lC8 .076 .040 .023 
14 .022 .1)27 .O3~ .063 .«;5 .113 .131 .131 .IC7 .076 .03<) .023 
15 .022 .on .03b .C63 .095 .114 .132 .130 .IC1 .014 .031 .022 

16 .022 .021 .036 .064 .C<;b .lIS .132 .13C .ICS .073 .037 .022 
17 .023 .on .031 .066 .C<;1 .115 .133 .13C .1 C4 .012 .036 .022 
18 • tC3.023 .028 .031 .061 .0'11 .U5 .134 .128 .011 .035 .022 
19 .023 .on .038 .068 .on .lI6 .134 .,128 .IC2 .06<) .034 .022 
20 .023 .')28 .03<) .070 .0'1'1 ,.117 .134 .1.27 .ICI .068 .033 .022 

21 .023 .:ll8 .040 .071 .tec .lIe .IH • 127 .I.CI .067 .033 .022 
22 .024 .(\23 .040 .072 .Iel .118 • 13~ .126 .1CO .065 .032 .022 
23 .OZ4 .'l211 .041 .on .101 .119 .13: .125 • CS9 .065 .032 .021 
24 .024 .Ol9 .042 .075 .le2 .11<) .D5 .124 .OS8 .063 .031 .021 
25 .024 .02~ .042 .076 .Iel .t2C .115 .123 .096 .061 .030 .022 

26 .024 .Ol9 .043 .077 .103 .120 .13t .123 • C'16 .060 .030 .022 
21 .024 .'l2Q .044 .077 .103 .Ill .l3l .122 .C95 .05'1 .029 .021 
21> .025 .030 .045 .0 7 9 .IC5 .122 .IH .121 .094 .058 .028 .021 
29 .025 .030 .045 .080 .105 .122 .13t .120 • C92 ,. 057 .028 .021 
30 .024 .046 .08l .IC5 .123 .13t .U9 .055 .027 .02l• e92 

31 .025 .047 .IC6 .135 • lIS .054 .021 

TOTAL .182 1.929 3.430 3.'191 2.254 .712 
.703 1.1", 2.950 4.07t ;.162 1.151 



60 TEGH~~CAL B1:LLETIX 1452, "IT.S. DEPT. OF AGRIC1:LTLRE 

T AI}LE 13 .--I'EA'l CAlLY POTENTIAL EVAPOTRANSPIRATIO~, GRASSI 

INC!<ES 

LAY JAN. FEli. "Ai'!. APR. !'AY JUNE JULY AUG. SEP. OCT. NOV. OEC. 

1 .;)47 .'11>4 .(\~I) .110 .179 .220 .233 .219 .122 .133 .081 .04'1 
2 .047 .il6S .091 .1.H .181 .221 .234 .2le: • lSI .132 .079 .049 
1 .'148 .'166 .092 .133 .le2 .222 .2B .2L7 .119 .13C .078 .049 
4 .048 .067 .M) .us .184 .223 .233 .2lo .118 .128 .077 .048 
5 .04d .:)61 .094 .136 .las .221 .23~ .215 .116 .126 .075 .047 

6 .049 .'168 .1)95 .118 .In .224 .233 .215 .175 .125 .074 .047 
7 .049 .069 .096 .1}9 .189 .225 .233 .211i .173 .123 .072 .047 
8 .050 .. 070 .090 .141 .190 .Z26 .233 .212 .112 ,(21 .071 .046 
9 .050 .071 .099 .142 .1<;2 .226 .Z32 • Zl, .IIC .119 .070 .046 

Ie .050 .Q7 £ .100 .144 .1<;3 .227 .lJ2 .211 .168 .117 .069 .046 

II .051 .072 .LOI .146 .195 .228 .232 .2e9 .167 .llb .067 .046 
12 .0SI .07) .102 .148 .196 .228 .231 .20e .166 .114 .066 .045 
13 .052 .074 • lUI. .149 .197 .229 .231 .2(;7 .164 .ttz .065 .045 
14 .053 .075 .105 .151 .199 .229 .2J1 .lee .162 .111 .064 .045 
15 .053 .076 .106 .152 .2CO .23C .23e .205 .160 .le9 .063 .045 

16 .054 .'117 .107 .154 .2e2 .23C .23C .2eli .159 .107 .062 .045 
17 .054 .078 .108 .156 .2C~ .230 .22<; .2C2 .061 .045• 157 .105 
18 .055 .cr8 .l1e • ISS .204 .231 .229 .201 .156 • [04 .060 .044 
19 .055 .079 .11L .ISQ .2,)6 .231 .228 .20e .154 .102 .059 .044 
20 .056 .080 .113 .11>1 .2e1 .232 .22E .19, .100 .045• 152 .058 

21 .057 .061 .114 .162 .2e8 .232 .221 .197 .( 51 .098 .057 .045 
22 .057 .082 .115 .164 .<le .232 .22.7 .19t .149 .091 • 056 .045 
23 .058 .083 .117 .166 .211 .232 .22C .195 .147 .095 .055 .045 
24 .059 .'184 .IIS .168 .212 .233 .225 .1 <;Ii .1'.5 .093 .054 .045 
25 .059 .065 .119 .IM .2i~ .233 .225 .192 .lli4 .092 .053 .045 

26 .:>60 • 'Ill I> .121 .171 .214 .233 .224 .1<;1 .1'02 .090 .053 .045 
n .061 .'187 .123 .173 .215 .233 .2Z3 .lac; .140 .089 .052 .045 
28 .061 .088 .124 .174 .216 .231i .222 .lse • DB .087 .052 .045 
29 .062 .089 .125 .176 .217 .233 .222 .196 .137 .085 .051 .046 
30 .063 .127 .178 .218 .234 .221 .185 .135 .084 .050 .046 

31 .064 .128 •• 19 .22C .154 .092 .046 

TCTAl 2.206 4. c04 c.864 c.;:et 3.326 t.421 
1.681 ~.346 6.224 7.09C .,.779 1.904 



61 LYSDIETER-DERTI'ED POTENTL.\L EYAI'OTRANSpmATION 

TAllLE 24.--MEA'I C~ Il Y POTEN rIAL EVAPOTRANSPIRATION, SlEPHENS-STE WAR r 

INCHES 

CAY JAN. FF6. "'AR. APR. PJ;j.\Y JUNE JULY AUG. SEP. OCT. NOV• DEC. 

I .003 •005 .013 .041 .0!!7 .129 .152 .148 .ll4 • 071 .030 .009 
2 .003 .005 .014 .042 .089 .13 I .152 .147 .113 .OM .029 .OOB 
3 .003 .005 .014 .044 .090 .132 .153 .146 • ll2 .068 .028 .OOB 
4 .003 .00b .015 .045 .092 .133 .153 .146 .111 .066 .027 .ooe 
5 .003 .006 .015 .047 .093 .134 .153 .145 .IC9 .065 .026 .007 

6 .003 .006 .016 .048 .095 .134 .154 .144 .IC8 • ObI, .025 .007 
7 .003 .006 .011 .049 .097 .135 .154 .144 .IC6 .062 .024 .001 
8 .uo~ .006 .017 .051 .C9B .13 7 .154 .142 .IC5 .061 .023 .007 
9 .003 .00b .018 .052 .100 .138 .154 .142 .IC4 .059 .022 .006 

LO .003 .007 .0 1~ .054 .101 .138 .154 .141 .IC2 .058 .021 .006 

II .003 .007 .020 .0~5 .10; .139 .154 .140 .ICO .056 .021 .006 
12 .003 .007 .020 .057 .104 .140 .154 .139 .099 .055 .020 .006 
13 .003 .007 .021 .058 .105 .141 .154 .138 • C97 .054 .019 .005 
14 .003 .007 .022 .060 .IC7 .142 .154 .137 .096 .052 .018 .005 
IS .003 .00i! .023 .061 .108 .142 .154 .136 • 095 .051 • 017 .005 

16 .004 .008 .024 .063 .110 .143 • 154 .135 • C93 • 049 .0l7 .005 
17 .004 .008 .OZ~ .064 .lll .144 .154 .133 .092 .048 .016 .005 
18 .004 .009 .025 .066 .113 .145 .154 .132 .090 • 047 .015 .005 
19 .004 .009 .026 .068 .1l4 .145 .154 .131 .08q .045 .015 .004 
20 .004 .009 .027 .070 .ll5 _146 .15; .I3C .087 • 044 .014 .004 

2L .004 .010 .028 .071 .116 .147 .15; .129 .086 .043 .014 .004 
22 .004 .010 ·029 .073 • LIB .147 .15; .US • 084 .042 .OD • 004 
23 .004 .010 .031 .074 .119 .148 .152 .,126 .OB3 .040 .012 .004 
24 .004 .Q 11 .Q 32 .076 .120 .149 .152 .125 • 081 • 039 .012 .004 
25 .004 .011 .033 .078 .121 .149 .152 .124 • 080 .038 .Oll .004 

26 .004 .Oll .034 .079 .123 .150 .151 .123 • 078 • 037 .Ott .004 
27 .:)04 .012 .035 .081 .124 .150 .151 .121 .077 .035 .011 .004 
28 .005 .0 12 .036 .082 .125 .151 .15e .12C • 075 • 034 .OLO .004 
29 .005 .0 L3 .037 .084 .126 • l5 I .l5C .119 .074 .032 • OLD .004 
30 .005 .03'1 .086 .127 .152 .149 .1l7 .012 .032 .009 .003 

3\. .005 .040 .129 .14S .116 • 031 .003 

TOT At .237 1.879 4.262 4.144 1.547 • l65 
.113 .765 :!.3eo 4.733 2. BI2 .540 



62 TEClIl'."lCAL BULLETIN 1452, u.s. nEPT. OF k\GRIC"LL'l'URE 

TABLE l5.--I'EAN CA ILY POTENT lAL EVAPOTRAN~PlRATlON. lURe 

lNCKeS 

DAY JAI\. FEB. "AR. APR. 'lAY JUNE JULY AUG. SEP. oe T. NOV. DEC. 

I 
2 
3 
4 
5 

.000 

.000 

.000 

.OOQ 

.000 

.000 

.000 

.000 

.(loo 
.000 

.000 

.000 

.001 

.00) 

.oo~ 

.064 

.Ob6 

.069 

.07l 

.014 

.130 

.ll2 

.1~4 
• t:~6 
.n1 

.118 

.176 

.177 

.178 

.179 

.1'13 

.193 

.193 

.[93 

.(9) 

.1 e4 

.18, 

.le2 

.182 

.181 

.152 

.150 

.149 

.11,8 

.146 

.106 

.104 

.102 

.101 

.CQ9 

• 052 
.050 
.046 
.046 
.045 

.006 

.004 

.003 
• 002 
.001 

b 
T 
B 
9 

10 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
.000 
.000 
.000 

.006 

.008 

.010 

.IHZ 
.U 14 

.076 
.078 
.061 
.OE3 
.OB6 

.l:;q 

.141 

.143 

.145 

.146 

• leo 
.180 
.182 
.182 
.183 

.[9; 

.19! 

.193 

.193 

.193 

.IBC 

.179 

.11E 

.nE 

.177 

.145 

.143 

.142 

.141 

.[39 

.097 
• 095 
• C94 
• 092 
.090 

• 043 
• 041 
.040 
.036 
• 036 

.000 

.000 

.000 

.000 

.000 

II 
12 
lJ 
14 
15 

.000 

.000 

.000 

.000 
.OO!) 

.000 

.000 

.000 

.000 

.000 

.016 

.018 

.020 

.Ol2 

.02~ 

.OB8 

.090 
.092 
.095 
.097 

.148 

.149 

.1~1 

.1~2 

.. 154 

.184 

.184 

.185 

.186 

.186 

.1'13 

.192 

.192 

.192 

.In 

.IH 

.115 

.174 

.113 

.172 

.l3B 

.136 

.135 

.133 

.l32 

• 088 
• 087 
• OB5 
.083 
.081 

.035 

.033 

.032 

.030 

.028 

.000 

.000 
.000 
.000 
.000 

16 
11 
18 
19 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.027 

.029 

.031 

.0)4 

.099 

.101 

.104 

.10b 

.155 
.151 
.156 
.11:0 

.187 

.187 

.ISB 

.189 

.t9L' 
• I'll 
.191 
.191 

.171 

.nc 
.169 
.167 

.130 

.129 
.127 
.125 

• 060 
• 078 
.076 
.014 

.027 

.025 

.024 

.023 

.000 

.000 

.000 

.000 
20 .000 .000 .03/0 .IOS .IH .IS9 .19C .161 .124 • 072 .021 .000 

ZI 
U 
23 
l4 
25 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.038 

.040 

.043 

.045 

.047 

.llO 

.ll2 

.114 

.117 

.1111 

ol~2 
• ItA 
.11:5 
.11:6 
.10 

.189 

.190 

.190 

.191 
-I'll 

.1ge 

.1ge 

.189 

.IS9 

.18S 

.165 
• 164 
.163 
.162 
.161 

.122 

.121 

.1l9 
.117 
.116 

.071 

.069 
• 0/07 
.065 
.064 

.020 

.OLB 

.OL1 

.015 

.014 

.000 

.000 

.000 
• DOD 
.000 

210 
21 
28 
29 
)0 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
.000 

.050 

.052 

.055 

.057 

.059 

.121 

.122 
.124 
.126 
.J28 

.II:S 

.lt9 

.111 
.172 
.173 

.191 

.19i 

.In 

.192 
.192 

.ISS 

.t81 

.LBt 

.IS6 

.185 

ol59 
.ISf 
.151 
.155 
• lSI, 

.114 

.112 

.111 

.109 

.107 

.062 

.060 

.056 
• 051 
.055 

.013 

.Oll 

.010 

.OOB 
.• 001 

.000 

.000 

.000 

.000 

.000 

31 .000 .062 .114 .184 .153 .053 .000 

TCT Al 
.000 

.000 
./j6~ 

2.920 
4.179 

5.561 
;.908 

5.2/09 
3.912 

2.'\65 
.S50 

.01~ 



63 LYSDIETER-DERIYED pOTEXT1AL EVAl'O'I'RANSPIlU\T!OX 

EvAPOTRAIISP tRA T lOll. JENSEN-HAtSETABLE 26 .. -"'EAfl CAllY POT Ern lAl 

INCHES 

CAY JAN. FEB. ~AR. APR. /'lAY J~E JUL~ AUG. SE'P. OCT. NOV. DEC. 

.244 .045 .0101 .O:lt .fl02 .014 ,.05'1 .135 .206 .238 .183 .111 
.10'1 .043 .010 

3 .ODI .lJO) .016 .064 .141 .20'1 .24.5 .236 .11'1 
2. .001 .002 .015 .061 .ue .207 .245 .231 .18t 

.107 .041 .00'1 

4 .001 .DO) .0l7 .066 .1'.3 .2 Ll .246 .235 .171 .104 .03'1 • COq 

5 .001 .003 .018 .068 .146 .213 .24t .234 .174 .tOI .038 .008 

6 .001 .ao, .01'1 .C70 .148 .214 .2.41 .232 .172 .Cqq .036 .008 

7 .00t .003 .020 .C,3 .lSl .116 .247 .231 .16'1 .0'11 .035 .001 
.075 .153 .2U! .247 ~21<; .11>7 .0'15 .033 .007B .001 .004 .011 

q .022 .078 .156 .21Q .24 • .22e .165 .0'12 .032 .006 

10 
•001 .ODZ. 
.00:1 .004 .023 .oao .15'1 .221 .2H .227 .162 .0'10 .031 .006 

.001 .004 .024 .082 .HI .222 .24E .225, .160 .081 .01'1 .006 

12 .0:)1 .005 .025 .oa~ .163 .224 .24£ .223 .158 
11 

.085 .028 .005 

13 .001 .005 .021 .08e .11:5 .225 .24< .221 .155 .083 .021 .005 

14 .001 .(lOS .02e .C'10 .168 .226 .240 .22C .153 .081 .026 .005 
.00415 .001 .006 .029 .0'12 .17C .228 .24e .21, .150 .078 .024 

16 .001 .:JOb .en .0'15 .171 .22, .24E .216 .148 .01/> • 023 .004 
.175 .230 .24 E .215 .146 .074 .022 .004 

18 .OCI .,)01 .034 .101 .117 .212 .24E .2D .143 .072 .021 .003 

1'1 .0;)1 .'l07 .035 .103 .ISC .233 .242 .211 • I~O .070 .020 .003 

17 .001 .007 .03Z .098 

20 .001 .oca .:137 .10b .Ial .23~ • 2~ 7 .2C9 .138 .0bS .019 .003 

Zl .oct .O()-l .e3Se .108 .IS4 .235 .241 .2C1 .IJ6 .065 .018 .003 

22 .:l~ 1 .,)0<; .040 .ut ...86 .236 .2"1: .2C5 .133 .063 .017 .003 

lJ .0:)[ • 'lIN .::142 .114 .ISB .237 .246 .203 .131 .061 • 016 .002 

24 .0::11 .GIG .044 .1l7 .lqO .Z3e .245 .201 .12B .05'1 • alb .002 

25 .001 .011 .n~5 .llq .1~2 .239 • 24~ .1 q~ .126 .051 .015 .002 

lb .C31 .r Il .~,47 .122 .1<;4 .24C .244 .191 .124 .OSS • 014 .002 

27 .OJI •.1 tl .049 .115 .196 .241 .243 .1'15 .121 .053 .013 .002 

28 .C02 .,; l} .PSI .127 .1'1e .242 .242 .In .119 .052 .012 .002 

29 .~:'2 .014 .C~3 .13C .2CC .242 .241 .1'lC .ll6 .048 .Oll • 002 

30 .D~2 .055 .133 .2C2 .241 .Z4C .les .114 • 048 .011 .001 

.051 .lC4 .21<; .186 .046 .00131 .eez 
ICTAL .. \1:)-1 ,! .e';it) c.Ble 6.662 2.386 .144 

.D1S I.U::' 5. HE 7.61<; .756~.46e 



64: TEClINIC.\L BLLLETIN 1452, L.S. DEPT. C't' AGRICTLTLRE 

l~eLE 27.--I'EAN CAllY POTENT IAL EVAPOlRANSPIRATION. I'AKKI NK 

INCHES 

CAY JAN. FEe. ~AR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC. 

1 
2 
3 

.021 

.Oll 

.021 

.030 

.030 

.Oll 

.042 

.043 

.044 

.073 

.074 

.015 

.115 

.116 

.117 

.152 

.150 

.151 

• t62 
.163 
.11:3 

.153 

.153 

.152 

.125 
• 124 
.122 

.086 
.OB5 
.oe3 

.045 
.044 
.043 

.02, 

.021 

.021 
4 .021 .0,1 .045 .077 .1I'l .152 .162 .151 .121 .082 .042 .021 
5 .021 .J32 .045 .016 .120 .152 .162 .151 .120 .oal .041 .020 

b .022 .03~ .046 .01'l .122 .153 .11:3 .ISC .11'l .0711 .040 .020 
7 
e 

.022 .,)32 

.ou .")33 
.Jq .OH 
.04; .OB2 

.123 

.U4 
.153 
.154 

.163 

.162 
.149 
.148 

.1lB .018 .O)'l 

.116 .077 .03B 
.020 
.020 

'l .022 .033 .048 .083 .125 .155 .162 .148 .115 .015 .031 .020 
to .en .034 .:149 .oa~ .1<7 .15<' .162 .141 .114 .014 .036 .01'1 

11 
12 
13 
14 
15 

.on .OH 

.on .035 
.C23 .OH 
.024 .~13 5 
.C24 • ') 3:­

.050 
.051 
.(lSZ 
.C5l 
.,)54 

.CS6 

.088 

.oa9 

.C'l1 

.0'12 

.12E .15b .162 

.129 .151: .162 

.ne .15:7 • II:! 

.Ul .158 .tl:l 

.133 .158 .161 

.146 
• l45 
.144 
.143 
... t /,3 

• 113 
• ll2 
• ltD 
• Ice; 
.10S 

.072 

.011 

.07C 

.068 

.061 

.035 

.034 

.033 

.033 

.03l 

.019 

.Ol'l 

.01'1 

.019 

.019 

16 
17 

.324 

.C25 
.1)0 
.;;37 

.(;,;5 .0'13 

.C~b .C15 
.134 .15"1 
.1~5 • LSq 

.11:1 
• l6l 

.142 
.1'< 1 

• LC7 
.IC5 

.Ob6 

.064 
.031 .01"1 
.030 .OL9 

IS .025 .0)' .057 .C% .U6 .159 .laC .11.C .le4 .063 .02'l .019 
1"1 
If 

.. J2S 

.:U, 
.J} • 
.038 

.:;s~ 

.~.,.:; 

.0'17 

.G,!q 
.In .160 
.DE .140 

· lee .13<; 
.15<; • L3E 

.1(:2 

.Iel 
.061 
.06C 

.029 
.028 

.01"1 

.Ol'l 

Zl 
22 
23 
~4 

25 

.:.:"26 

.OZ6 

.:::1' 

.i-'" 17 

.-::'1'1 

.13S 

.03':1 
• '3-l 
.-14: 
.14~ 

.i1~O 

.001 
,,~'b2 

.':" l 

.::'S4 

• \l)J .n"l 
• t~2 .He 
.I~} .1~ 1 
.1)5 .H2 
.. 106 • L4 3 

.16C .15<; 

.161 .15<; 

.I~I .151: 

.tH .ISE 

.1H .1';1 

.137 .1CC 

.13~ • C<;8 

.13t, • C'17 

.134 • C'lQ 

.133 •. C'75 

.059 

.058 

.056 
• 055 
• cst. 

.027 .01., 

.027 .01'l 

.026 .OL9 

.025 .0L'l 

.025 .020 

20 
2. 1 

2" 
Z!l 
3(; 

.~2S 

.. r;l~ 
,,~2~ 
••,d~ 
.:n 

• "t,.! 
• "41 
• ;41 
.. ,-..,! 

.(''0-;' 

•>t:" 
.ct:: 
.J".. 
.C7{ 

.I'~R 

.lJ4 

.11:: 
" t 12 
.. 1 t 3 

.144 

.tl.:' 
• t~6 
.141 
.l~ '7 

.102 
• LI:2 
.. 142 
.162 
.162 

.IS7 .13l • C'l3 
.1;;6 · nc .C'll 
.156 .12e; .. cc;c 
.. l':! .12E • Csq 
.1::4 .121 • CB7 

.053 

.051 

.05C 

.049 

.048 

.024 .020 
• 024 .020 
.023 .020 
.023 .020 
.022 .020 

31 • : 1 ... .")'12 •. H~ .154 .126 • C4 7 .020 

T":T At ./73 2."Q", ".725 4.He 2.044 ..514 
.. 66t~ 1.1n 4.122 4.9Sf :!.2C6 • gob 



65 lJYSDffil'ER-DERIVED POTENTli.\lJ EYAPOl'RANSPIRATION 

TABLE 2B.-~EM\ CAlLY POTENT IAL EVAPOTRANSPIRATION, CHRI STI ANSEl> 

INCHES 

CAY JAN. FEB. liAR. APR_ MAY JUNE JUL Y AUG. SEP. DC T. NOV. DEC. 

I .023 .031 .04Q .Oe9 .149 .le5 .204 .200 .163 .124 .073 .033 
2 .023 .031 .050 .091 .147 .184 .204 .19, .162 .,122 .072 .032 
3 .023 .032 .05t .093 .149 .185 .20~ .198 .162 .120 .070 .031 
4 .023 .033 .052 .094 .152 .186 .2el: .197 .161 .1l8 .068 .030 
5 .023 .034 .052 .096 .153 .18e .20~ .196 .160 .117 .067 .030 

6 .023 .034 .053 .097 .155 .189 .207 .1,4 .159 .1l5 .065 .029 
7 .023 .035 .054 .0'19 .158 .189 .201 .195 .158 .1l3 .063 .028 
8 .023 .1)15 .055 .102 .159 .19l .206 .193 .156 .1l2 .062 .028 
9 .tl23 .036 .057 .103 .IU .1,1 .20~ .192 .155 • III .060 .027 

10 .024 .037 .058 .106 .1~ I .193 .20, .191 .155 .109 .059 .027 

Il .024 .037 .059 .101 .l63 .194 .209 .190 .153 .108 .058 .026 
12 .()24 .03~ .Ob 1 .109 .165 .195 .209 .188 .150 .105 .056 .025 
13 .024 .038 .061 .111 .1~b .19] .20, .185 .149 .104 .055 .025 
14 .Ol4 .039 .()62 .1l3 .1~9 .193 .20S .186 .150 .102 .053 .025 
15 .025 .039 .064 .1l5 .l70 .194 .20, .185 .149 .100 .050 .025 

16 .025 .040 .065 .1l7 .11:9 .195 .20e .184 .147 .098 .049 .024 
17 .025 .040 .067 .1l9 .171 .195 .20E .182 .146 .096 .048 .024 
IB .025 .041 .068 .121 .173 .19<: .20E .le3 .144 .095 .047 .024 
19 .02b .041 .010 .123 .174 .197 .207 .181 .142 .093 .046 .024 

20 .025 .042 .r72 .126 .115 .197 .207 .18C .141 .091 .044 .023 

21 .021> .04; .073 .128 .177 .199 .20~ .179 .141 .089 .042 .023 
22 .027 .044 .075 .130 .171; .200 .201: .178 .138 .089 .041 .023 

.044 .132 .178 .200 .205 .ne .135 .088 .041 .02323 .027 .075 
24 .027 .04; .077 .134 .179 .201 .205 .176 .136 .086 .040 .023 
25 .028 .045 .078 .137 .178 .201 .2C3 .174 .134 .084 .039 .023 

26 .028 .046 .OAO .119 .179 .201 .204 .175 .112 .082 .038 .023 
n .028 .047 .082 .140 .l79 .201 .204 .173 .129 .080 .037 .023 
.!8 .029 .047 .084 .141 .leo .201 .203 .16~ .128 .078 .035 .023 
29 .029 .048 .085 .145 .lel .201 .2C2 .161 .12b .078 .034 .024 
30 .030 .OB7 .14b .182 .204 .202 .166 .126 .076 .034 .024 

31 .010 .089 .le3 .201 .165 .074 .024 

TeT AL 1.142 3.505 5.839 5.69G 3.057 .796 
.787 2.0b5 5.211 c.3e5 4.387 1.546 



66 TEOHNICALBULLETIN 1452, u.s. DEPT. OF AGRICULTURE 

T~6LE 29 .--~E~N DAILY POTENT IAL EVAPOTRANSPIRATION, PEN~~N 

INCf<ES 

DAY JAr... FEB. ~AR. APR. MAY JUNE JULY AUG. SEP. DC T. NOV. DEC. 

1 .023 .036 .056 .094 .t19 .179 .194 .16b .145 .099 .055 .030 
2 .023 .03e .060 .093 ,(41 • 177 ,(95 .165 .144 .096 .054 .029 
3 .024 .039 .060 .094 .143 .116 .195 .164 .143 • C91 .053 .028 
4 .023 .039 .061 .096 .143 .178 .195 .le3 .142 • C9S .052 .028 
5 .024 .040 .061 .098 .145 .119 .195 .162 .14C .094 .051 .028 

6 .025 .041 .062 .100 .147 .179 .196 .181 .139 .092 .049 .027 
7 .024 .041 .063 .102 .148 .160 ,(95 .18C .13 7 .090 .048 .021 
8 .025 .043 .064 .104 .149 .162 .195 .119 .135 .OB9 .041 .028 
9 .025 .043 .065 .106 • lSI .IB3 .196 .118 .134 .OB1 .046 .021 

10 .026 .044 .066 .106 .153 .lB3 .196 .117 .132 .OB6 .044 .026 

11 .021 .044 .067 .108 .153 .IB3 .196 .176 .130 .OB4 .043 .026 
12 .021 .045 .06B .110 .154 .lB4 .195 .114 .130 .OB3 .043 .025 
13 .027 .046 .06B .111 .156 .185 .195 .113 .121 .061 .042 .025 
14 .026 .046 .069 .112 .151 .166 .195 .112 .126 .019 .041 .024 
15 .026 .046 .010 .114 .15B .186 .195 .171 .124 .018 .040 .024 

16 .029 .048 .012 .116 .160 .181 .195 .169 .122 .017 .039 .023 
17 .030 .048 .073 .117 .161 .168 .194 .166 .121 .076 .031 .023 
18 .030 .050 .072 .119 .162 .188 .194 .166 .l2C .014 .037 .023 
19 .030 .050 .074 .121 ,(63 .189 .194 .165 .117 .072 .036 .023 
20 .031 .050 .015 .123 .163 .190 .193 .164 .115 .011 .035 .024 

21 .032 .051 .017 .124 .165 .190 .193 .162 • 114 .069 .036 .023 
22 .033 .051 .07B .126 .167 .190 .192 .l6C .113 : 061 .034 .023 
23 .033 .052 .OBO .121 .161 .191 .192 .15B .1l1 .068 .033 .023 
24 .034 .053 .082 .130 .169 .191 .191 .15B .109 .066 .033 .022 
25 .034 .054 .083 .130 .170 .192 .191 .15t .101 .065 .032 .023 

26 .035 .054 .083 .132 .171 .192 .191 .155 .106 .063 .031 .023 
27 .035 .055 .084 .134 .171 .192 .190 .153 .105 .062 .032 .022 
2B .036 .056 .OB6 .135 .172 .193 .189 .151 .103 .061 .030 .022 
29 .036 .057 .087 .137 .173 .193 .189 .149 .101 .059 .029 .022 
30 .037 .oe9 .138 .174 .194 .188 .14B .099 .057 .029 .022 

31 .031 .091 .116 .181 .147 . • C56 .022 

TeTAL 1.362 3.457 5.562 5.21e 2.393 .165 • 
.911 2.248 4.921 5.99 I 3.691 1.211 



67 LYSIl\IETER-DERlVED POTEXTl,\L EYAPOTRAXSPIRATIOX 

TABLE 30.--MEAN DAILY POTENT IAL EVAPOTRANSPIRATION. VAN BAVEL 

INCHES 

DAY JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. DC T. NOV. OEC. 

1 .033 .051 .074 .112 .156 .1~0 .203 .193 .152 .IC9 .070 .042 
2 .034 .052 .076 .112 .159 .i8B .203 .192 .15C .107 .069 .041 
3 .035 .052 .076 .113 .160 .189 .203 .191 .150 .108 .068 .040 
4 .034 .053 .077 .114 .161 .189 .203 .19C .149 .IC6 .067 .040 
5 .035 .053 .077 .117 .163 .189 .203 .18~ .147 .IC5 .066 .040 

6 .036 .054 .078 .11B .164 .190 .204 .18e .146 .IC4 .064 ,.040 
7 .035 .055 .079 .121 .165 .191 .204 .181 .144 .102 .063 .039 
B .036 .056 .081 .123 .166 .192 .203 .18~ .143 • lei .061 .040 
9 .036 .056 .081 .125 .167 • L93 .204 .185 .141 .ICO .060 .039 

10 .038 .057 .083 .125 .169 .193 .204 .184 .139 .098 .059 .037 

11 .038 .058 .084 ~127 .169 .L93 .204 .183 .138 .C96 .058 .037 
12 .038 .060 .OB5 .129 .170 • L94 .203 .181 .131 .096 .057 .036 
13 .039 .060 .084 .130 .171 .194 .203 .IB .135 .094 .056 .036 
14 .039 .060 .086 .131 .172 .195 .203 .178 .133 • C93 .055 .035 
15 .040 .060 .087 .133 .173 .195 .203 .177 .132 · cn .054 .035 

L6 .040 .062 .089 .136 .174 .196 .203 .115 .131 .090 .051 .033 
17 .042 .063 .090 .136 .176 .197 .202 .175 .130 • C89 • 051 .034 
18 .042 .064 .089 .139 .116 .197 .202 .113 .128 • CB8 .051 .034 
19 .042 .065 .091 .140 .177 .1~8 .202 .111 .126 .086 .050 .034 
20 .044 .065 .092 .142 .177 .199 .201 .111 .124 .085 .049 .035 

21 .045 .066 .094 .143 .179 .1~9 .201 .IC8 .123 .084 .049 .033 
22 .045 .066 .096 .145 .IBO .1~9 .200 .167 .122 .082 .047 .033 
23 .046 .067 .097 .145 .180 .199 .200 .165 .120 .082 .046 .034 
24 .047 .068 .099 .14'1 .181 .200 .1~9 .165 .11B .081 .046 .033 
25 .047 .069 .101 .149 .182 .2CO .199 .163 .117 • C80 .04<; .033 

26 .047 .069 .LD L .151 .183 .200 .199 .161 .116 .078 .044 .034 
27 .048 .011 .102 .152 .183 .20 L .198 .16C .115 .077 .044 .032 
28 .049 .071 .104 .153 .164 .2C2 .197 .158 .113 .076 .043 .032 
29 .050 .073 .105 .155 .185 • 2C 1 .196 .156 .111 .074 .042 .033 
30 .050 .107 .156 .186 .203 .195 .154 .11C .072 .042 .033 

31 .050 .109 .187 .19'. • 154 . • e7l . .033 

rCTAL 1.776 4.021 5.866 5.41~ 2.806 1.110 
L.280 2.774 5.375 6.238 3.94C 1.629 
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TABLE 31.--~EAi.. CAllY POT Em IAl EvAPO HlA:lSP IRA nON, COMPLTEO LAKE EVAPORATI C~ 

INCHES 

CAY JAN. ff~. M~R. APR. .... AY JUNE JULY AUG. SEP. OCT. NOV. DEC • 

2 
3 
4 

.GlB 

.on 

.Old 

.0 IS 

.a18 

.025 

.026 

.026 

.021 
.'1l7 

.039 

.::140 

.040 

.041 

.041 

.072 

.013 
.C75 
.076 
.. 01a 

.l2C 

.122 
.124 
.125 
.127 

.l5'! .17~ .l06 

.[~o .In .165 

.Iot .IU .164 

.11:2 .iH .163 

.162 .IH .162 

.l26 .OS4 
,[25 .083 
.123 • OSI 
.122 • 080 
• III .OB 

.046 

.045 

.044 

.043 

.042 

.022 

.all 

.Oll 

.Oll 

.020 

6 
7 
E 
q 

.ot9 

.(,Ia 

.: 19 

.ctq 

.on .042 

.327 .043 

.'12d .0 4 ';' 

.'128 .34~ 

.079 

.O~I 

.OE3 

.084 

.l2e 

.DC 

.l31 

.U3 

.163 .l7? 

.IB .111: 

.11:5 .IH 

.11:5 .171 

.161 .120 .018 

.16C • ll1 .016 

.15~ .lI6 .075 

.ISS .us .013 

.041 

.040 

.039 

.038 

.02.) 

.01'1 

.01'1 

.01'1 
10 .01':1 .1N .046 .0% .1~4 .16e .l11 .151 .1l3 .012 .031 .01'1 

U 
12 
t3 
14 
15 

.cu 

.Oll' 

.:'20 
.(;20 
.02U 

.'12-1 

.030 

.(130 

.0"30 

.(nl 

.040 

.048 

.04S 

.J49 

.050 

.087 

.089 

.0'11 

.eq3 

.Og4 

.1::5 .le7 

.In .11:7 

.ne .168 

.1:!9 .11:9 
.141 .169 

.111: • 15~ .1l2 .en 

.lH .154 • III .010 

.111: .153 .IC'! .06S 

.lH .152 .10 .061 

.IH • 151 .ICo .066 

.036 .01S 

.035 .018 

.e35 .01S 

.034 .018 

.033 .018 

te .Gll .131 .052 .096 .142 .l7c .1.75 .14<; .IC5 .064 .on .017 
l7 
!e 
1'1 
20 

.021 

.::tll 

.'12.1 

.3:22 

.032 

.iHZ 

.·032 

.:JH 

.(}52 

.0.54 

.055 

.0';6 

.0'17 

.a~~ 

.101 

.103 

.143 
.144 
.He 
.141 

.17e 

.IH 

.l71 

.112 

.l?~ .14e .10 .063 

.In .t4t .le2 .062 

.174 d4S • lCC .061 
.114 .144 • C~q .06C 

.03l .017 

.030 .Oll 

.030 .017 
.02.q .017 

21 
U 
23 
24 
27 

.02'2 

.0,,2 

.. 022 

.J23 

.(,23 

.J34 

.)34 

.;))4 

.G35 
.G:36 

.0:57 

.058 

.()OJ 

.:lol 

.J.62 

.1l4 
• tob 
.107 
.llO 
.111 

.14e .172 • 17 ~ .142 • C'le 

.14, .173 .173 .14\ • C~.6 .ne .In .112 .13<; • C'l5 

.lst .174 .11< .ns .0'l3 

.152 .t14 .171 .l37 .0'12 

.05S 
• 057 
.05t. 
.055 
• CS4 

.028 

.027 

.027 

.026 

.025 

.011 

.017 

.017 

.017 

.017 

21' 
27 
U 

.~21. 

.J2" 

.()24 

.1J3b 

.'137 

.J37 

.OB 

.06, 

.066 

.111 

.il4 
• !l6 

.153 .17' .111 

.154 .i75. .IlC 
.U5 .175 .16<; 

.13S 

.IM 

.U·2 

• CSI 
.oeq 
• OS!! 

.053 .025 .017 

.051 • 0·24 .017 

.050 .024 .Ot? 
29 
30 

.J2'­
.()25 

.038 .O6~ 

.06Q 
· ue. 
.ll~ 

.151: 

.15:7 
.115 
.£71: 

• lCE 
.11:E 

.131 

.12, 
• cab 
.ca5 

• 041: 
.048 

.023 

.022 
• 011 
.017 

31 .025 .07C .t5~ .IH .12:: .0-1;7 .on 
reTAL 

.646 
.'l'-ll 2.e55 5..01:1 4. sse 2.00': 

L62'l 4.31:'1 5.38<; 1. t/:s .'1'11 
.563 
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TABLE 32.--I'EA:-I CAlLY POT ENT IAL EVAPOTRANSPIRATION, COMPI-TEO PAN EVAPORATION 

INCHES 

OAY JAN. FEe. "hR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC. 

1 .031 .040 .055 .097 .151: .199 .223 .217 .168 .120 .0(5 .039 
2 .031 .041 .056 .098 .158 .199 .223 .Zl6 .166 .U8 .073 .038 
3 .032 .041 .057 .100 .11:0 .2e 1 .224 .215 .164 .U7 .071 .037 
4 .032 .042 .057 .102 .162 .202 .225 .215 .163 .115 .070 .037 
5 .032 .042 .058 .104 .164 .202 .225 .213 .160 .114 .069 .036 

6 .032 .042 .059 .106 .165 .203 .7.U .212 .159 .113 .067 .035 
7 .032 .04~ .060 .108 .11:7 .204 .226 .211 .157 .lll .066 .034 
8 .032 .043 .061 .110 .168 .206 .225 .209 .155 .109 .0/,5 .035 
9 .033 .044 .062 .112 .170 .206 .2U .208 .154 .108 .Ob3 .034 

10 .033 .044 .Ob3 .114 .172 .207 .221 .2e6 .152 .107 .062 .033 

11 .033 .044 .064 .11b .173 .208 .227 .205 .150 .105 .061 .033 
12 .033 .045 .Ob6 .118 .174 .2C9 .226 .203 .149 .104 .059 .033 
13 .034 .045 .Obb .120 .U6 .2C9 .226 .201 .147 .102 .058 .032 
14 .034 .046 .067 .122 .178 .210 .226 .20e .1'.5 .101 .057 .032 
15 .034 .046 .069 .124 .179 .211 .227 .199 .144 .099 .055 .031 

16 .035 .047 .071 .127 .180 .212 .226 .1'11 .143 .098 .05.. .031 
17 •035 .047 .071 .128 .IE2 .213 .226 .195 .141 .096 .052 .031 
18 .03b .048 .013 .131 .183 .214 .227 .193 .139 • C95 .052 .031 
19 .036 .040 .074 .132 .184 .214 .226 .191 .137 .093 .051 .031 
20 .036 .049 .076 .135 .185 .216 .2U .19C .135 .092 .049 .031 

21 .O3~ .049 .077 .137 .186 .216 .226 .188 .134 .090 .048 .030 
22 .037 .050 .079 .139 .188 .217 .225 .186 .133 .089 .047 .030 
23 .OJ? .050 .080 .141 .189 .218 .225 .184 .131 .088 .046 .030 
24 .038 .051 .082 .144 .190 .219 .224 .183 .130 .086 .045 .030 
25 .038 .05.2 .083 .145 .191 .219 .223 .181 .128 .085 .044 .030 

26 .038 .052 .085 .148 .193 .220 .223 .179 .127 .083 .043 .030 
27 .039 .053 .087 .149 .193 .221 .222 .177 .LZ5 .082 .042 .030 
28 .039 .053 .089 .151 .195 .222 .222 .175 .124 .080 .041 .030 
29 .039 .054 .090 .153 .195 .221 .221 .173 .122 .079 .040 .031 
30 .040 .092 .155 .191: .222 .22e .1.71 .121 .077 .039 .031 

31 .040 .094 .198 .218 .170 .076 .031 

TeT AL 1.351 3.766 1:.340 1:.063 3.032 1.007 
1.008 2.223 5.55C 1:.962 ~.303 1. bblt 
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rA~lE ).--MEI~ CAllY POTENTIAL EVAPOTRANSPIRATION, l YSI ~E TER 

CAJA A~f FRO~ 5-TERM HARMOtHC CURVE FITTED TO A~EI\AGE OF 1'148-65 DATA 
lESS [9%, 1957. L964, M'le PER IUDS WHEN HAY CUT RE SIR IC TEO PET ESTJI'ATE. 

INCf<E S 

DAY JAN. F~t\. ~AR. APR. lAAV JUNE JULY At-G. SFP. eCT. NOV. DEC. 

1 .020 .Oll .()4~ .DbB .154 .222 .222 .213 .1<0 .lC9 .052 .020 
2 .020 .f)2~ •04" .06'• .157 .227 .222 .212 .1 !8 .101 .050 .020 
3 .020 .n~ .041 .cn • 1 t 1 .223 .222 .211 .. 1 !,..:) .106 .04'1 .OLO 
4 .020 .0'" .(l47 .073 .t~4 .223 .222 .21e • 1 ~5 .104 .047 .020 
5 .020 JI30 .048 .C7, .11l1 .224 .222 .2eG .102 .045 .020• 1'3 

6 .020 .03u .048 .071 .110 .224 .222 .207 • 151 .101 .044 .020 
7 .020 .031 .041< .019 .114 .224 .222 .2Ct .149 .099 .042 .Olq 
B .c)l.O .032 .04'1 .C82 .117 .224 .2ll .2e5 .141 .091 .040 .01'1 
9 .020 .'133 .04'1 .084 .1ee .224 .222 .2C1 .145 • C95 • OJ'! .Ol9 

10 .020 .() I J .04'i .086 .1 E3 .22", .222 .20t .143 • 094 .031 .019 

11 .020 .034 .0,0 .OA9 .186 .22~ .222 .2ee .142 .092 .0]6 .01'1 
12 .'120 .0,15 .050 .on .188 .224 .222 .1ge • 140 .C9C .035 .019 
II .021) .031 .ost .O~/i .191 .224 .222 .191 .138 .088 .033 .019 
14 .Oll .'1 l6 .(lSl .097 .194 .224 .222 .195 .136 .08t, .0)2 • 019 
1~ .021 ••"'".3. 7 .0':>2 .10n .1~6 .224 .221 .l93 .135 .0flS .031 .020 

If. .071 .l) I~ .051 • to 3 .198 .224 .221 .t9Z .133 .083 .030 .020 
17 .Oll .'1B .0;, .106 .lel .224 .221 .iQC .131 .081 .Olq • lllO 
18 .illl .~3<J .0~3 .IO'l .203 .7Z~ .221 .1ap .130 .079 .Oll! .010 
l'I .021 .'1~f) .D5~ .111 .2e5 .224 .221 .186 .128 .071 .027 .020 
20 .un .041 .054 .111, .2e 1 .223 .Z2C .184 .126 • C75 .026 .020 

II .ON .,)41 .0'>5 .119 .ZC9 .;';23 .22C .182 .125 .01'1 .025 .020 
22 .022 ."t,.-c .0),6 .121 .21C .223 .nc • lac • 113 .071 .025 .020 
13 .023 .OJ'.l .l)" 7 .1U. .2-12 .123 .21~ .178 .122 .069 .024 .020 
1" .0/3 .14:1 .t1SH .In .114 .223 .ne .116 .12C .061 • 023 .020 
l5 .023 .u43 .0,'1 .1B ." 15 .22) .2IE .174 • ll'! .06, .023 .020 

26 .024 .044 .06(1 .136 .2le .223 .lle .172 • 117 .063 .022 .020 
27 .024 .'145 .061 .140 .217 .213 .217 .l7e • 115 • 061 .022 .020 
28 .025 .IJH .0(-,1 .144 .21 P .222 .2lt .16f .114 .060 .021 .020 
29 .02, .045 .061 .147 .219 .222 .216 .lb6 .112 .058 .021 .020 
)0 .1)21> .O6~ .ISt) ·no .222 .215 .164 .111 .056 .Oll .020 

31 .027 .06b .221 .214 .162 .054 .020 

TurAl L.06S J.130 ~.700 5.8<lJ 2.547 .612 
.b71 LoST I: .Ol1 6.825 4. Cl4 .979 
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HBLE 34.--STATISTICS FROM HARMONIC ANALYSES 

~EA~S • CCEFFICIENTS. ANC STANDARD DEVIATIONS FROM REGRESS! ON 

TABLE 

l\C. 

FACT CR ~EA~ A 1 A 

B 2 

4 AIR TEI'P 50.36 - 22.40 

7.87 

-1.092 

.C19 

DEWPCIIIT 41.95 - 21.20 

8.l6 

.t 81 

.140 

6 WIND 79. S4 16.33 

9.34 

-1.1<;3 

-2.961 

7 SCI L /"CIST 8.51 1.21 

3.42 

.166 

.393 

B SCLAR RAD 367.41 -213.68 

25.01 

- .543 

7.35C 

15 TEMP DIFF 9.15 1.78 

.35 

- .642 

.C77 

33 LYS I" PET .11 .ll 

.01 

.016 

- .CC1 

A ) 

B 

A 

8 

A 5 

B 

S.TO. 

FRe/' 

DEV. 

REGR. 

0.4296 

.3926 

-c. C900 

.6583 

2.37 

• 5~eo 

.3555 

2.24 

-1.06€9 

-2.17<;0 

7.30 

.1151 

- .C46B 

• 1120 

.1568 

-0.0770 

- .0311 

.16 

.CC59 

8.6116 

29.91 

.0646 

.3318 

.83 

.oe28 

.oe~3 

• CC50 

• ceoo 

.00',0 

.0040 

.01 

p. u.s. GOVERNMENT PRINTING OFFICE; 19720-448-437 
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