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the saturation deficit (e~ - ea) averages 5 mb for the daytime period 

at Z = 200 em. From Figure .'t, 2
0 

= J . 0 em and from Figure ;~7 

rt(u ) 
u 

equal to .009. 

Ea (daytime) 12 [ ft (u)/~ (u) (ei - ea) 

12 X .009 X 5 X 5 = 2.7mm 

2. Correction for Stomatal Opening 

(28) 

(29) 

Penman-Schofiel d (Jl) introduced a function of stomatal geometry 

and population to evaluate the resistance to water vapor diffusion 

from inside to the outside of the leaf. This led to a stomatal t erm 

s •. 

S ' = La/(La • Ls) (JO) 

where Ls is the effective path length of the stomatal tube array. 

This is evaluated by Penman (Jl) to be of the order of .16 em. La 

is a function of wind speed and is evaluated from 

La = 2.28/f0 (u) 

For most plants, stomatal opening is a daylight phenomenon, and 

transpiration is limited by the length of daylight. Therefore, a 

daylight factor is calculated by the equation 

D = ~ + (a/rrb) sin (Nrr /24) 

(Jl) 

(J2) 

where a is the amplitude of the variation in vapor pressure of the 

surface , b is the difference between the mean vapor pressures of the 

surface and the air , and N is the number of hours of daytime where 

the stomata are assumed to be fully opened. 

a and b may be evaluated from 

(a / b) = r Ta (max) - Ta (min)] / 2 (Ta - Td). (JJ) 

where Ta , Td are the temperature of air and dew point, respectively . 



APPENDIX 8 

Thornthwaite method for estimating the unadjusted 

potential evapotranspiration. 
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Example: With a July mean temperature of ?6.)° F (24.6° C) . 

From Fii'Ure ?' the heat index (i) equal to 11. A straight line 

drawn from the "Index point" (Figure '' 1 through the monthly heat 

index (i), gives the relationship between temperature and unadjusted 

potential evapotranspiration e6• That is, a line parallel to the 

horizontal scale will transect with the straight line drawn from the 

"Index point" in a point which indicates e~ on the X axis. 

8) 



(.) 
0 

cr 
:::> 
t-: 
cr 
w 
~ 
w 
1-

~ 
_J 

:r: 
1-
z 
::!: 

z 
<l: 
w 
::::!: 

36 - -r ;n-

32 I 
281 

I r:-- - -- --- ----
21 

~ 
I 

I 
16 ~ l 

12 
j 

8 

, __ ..____c______. __ J --'--'--ck-----'---~,----'-----*=--=----'----d-~_J 

0 4 8 12 16 20 24 
MONTHLY HEAT INDEX 

Figure 28 . Monthly values of heat index (i) for use in com­
puting evapctr anspiration by Tr.ornthwaite method 
( redrawn from Criddle, ll). 
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Figure 29 . Thornthwaite nomograph f or computing monthly evapo­
transpiration (e) (redrawn from Criddle, 11 ) . 



APPENDIX C 

Consumptive use computed by the 

Blaney-Criddle method. 
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Example : Consumptive use for July at Logan, Utah , may be 

obtained from the nomograph, Figure )~ . The mean July temperature 

is 76.)° F, and P = 10.2 (This is obtained by knowing the latitude 

of the location from Table A-J, 2, Criddle (ll). The average 

monthly k f or alfalfa from Table R is l.l. According to the 

illustration on the nomograph, u is found to be equal to 8.2 inches. 
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Table 8, Normal seasonal consumptive-use coefficients for the 
important irrigated crops of the Western States. 

Maximum 
C U coeff monthly 

Item seasonal (K) (k) 

Alfalfa 0.85 0.95 - 1.25 

Beans 0.65 0.75 - 0.85 

Corn 0.75 0,80 - 1.20 

Cotton 0.70 0.75 - 1.10 

Citrus orchard 0.60 0.65 - 0.75 

Deciduous orchard 0.65 0.70 - 0.95 

Pasture, grass, hay , 0.75 0.85 - 1.15 
annuals 

Potatoes 0.70 0.85 - 1.00 

Rice 1.00 1.10 - l.JO 

Small grains 0.75 0.85 - 1.00 

Sorghum 0.70 0.85 - 1.10 

Sugar beets 0.70 0.85 - 1.00 
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