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Barnett, N., Madramootoo, C.A., and Perrone, J. 1998. Performance
of some evapotransipiration equations at a site in Quebec. Can.
Agric. Eng. 40:089-095. Evapotranspiration (ET) estimates were made
for a reference crop using the Modified Penman, Jensen-Haise,
Baier-Robertson (Laval), FAO Blaney-Criddle, and SCS
Blaney-Criddle equations. Results obtained from the five equations
were compared to pan-based evapotranspiration data taken from a site
at St. Esprit, Quebec. On a seasonal basis, the Baier-Robertson (Laval)
equation provided seasonal potential ET estimates within 10% of
adjusted pan evaporation values. The Modified Penman, FAO
Blaney-Criddle, and SCS Blaney-Criddle equations produced seasonal
ET estimates within 10 to 25% of corrected pan ET data. The
Jensen-Haise equation consistently predicted lower seasonal values of
ET, with an average seasonal difference of approximately 50%
compared to the corrected pan evaporation values. Seasonal ET
estimates with the Baier-Robertson equation were not significantly
different than corrected pan ET data at the 0.05 level of significance.
Keywords: Baier-Robertson, Blaney-Criddle, evapotranspiration,
Jensen-Haise, Penman.

Des estimations d'evapotranspiration (ET) ont ete calculees
utilisant les formules Modified Penman, Jensen-Haise,
Baier-Robertson (Laval), FAO Blaney-Criddle, et SCS
Blaney-Criddle. Les resultats ont ete compares aux donnees
d'evaporation obtenues d'une station meteorologique it St. Esprit,
Quebec. Sur une base saisoniere, les meilleures estimations dIET ont
ete calculees avec la formule Baier-Robertson (Laval), avec une
variation de moins de 10% comparees aux donnees d'evaporation de
bac corrigees. Les formules Modified Penman, FAO Blaney-Criddle,
et SCS Blaney-Criddle ont produit des estimations saisonieres dIET
variant de 10 it 25% des donnees d'evaporation de bac corrigees. La
formule Jensen-Haise a constament sous-estime ET (d'environ 50% sur
une base saisoniere) vis a vis les donnees d'evaporation de bac
corrigees. Les estimations siasonieres dIET de la formule
Baier-Robertson (Laval) n'etaient pas statistiquement differentes des
donnes d'evaporation de bac corrigees au niveau 0.05, [0.025, et 0.0 I].
Mots cles: Baier-Robertson, Blaney-Criddle, evapotranspiration,
Jensen-Haise, Penman.

INTRODUCTION

Evapotranspiration (ET) estimates can be used for various
applications, the most common of which are moisture deficit
prediction and irrigation scheduling. The analysis of
meteorological data combined with knowledge of soil
characteristics and water consumption rates can be of
invaluable assistance in assessing potential irrigation and
drainage needs during periods of moisture deficit or excess
(Schwab et al. 1981). Recent advances in computer technology
have led to development of computer software that uses
evapotranspiration models to perform various tasks. For
example, Hashmi et al. (1994) used analytical geographic

information system functions to determine spatial estimates of
regional crop ET; Singh et al. (1995) applied crop ET estimates
to a computer-assisted irrigation scheduling system. In Quebec,
Rochette (1988) modified the Baier-Robertson equation to
estimate ET for various agricultural regions within the
province; Mahdian and Gallichand (1995) used a crop growth
model containing an ET subroutine to simulate the soil water
content of a potato crop.

Quebec agricultural producers are currently in need of
reliable evapotranspiration estimates for irrigation planning.
Because there is a lack of actual evapotranspiration data, the
next best alternative is to estimate ET using meteorological
data, as these data are available for many locations. Several
models have been developed to estimate evapotranspiration
from meteorological data. These models depend on location
and are limited by the data available. For example, Lemeur and
Zhang (1990) determined the Penman-Monteith method
(Monteith 1981) to be the most accurate for arid regions.
Clothier et al. (1982) found the Priestley-Taylor (1972) and
Penman methods to yield similar results with errors of 15 to
20% when estimating daily ET (Hoffman et a1. 1990). A com
prehensive study of evapotranspiration models recommended
the Penman-Monteith and 1982 Kimberly-Penman (Wright
1982) equations for daily or longer period ET estimation,
because they yield reliable results over a wide range ofclimatic
conditions (Jensen et al. 1990). The Penman (1963) and
FAO-PPP-17 (Frere and Popov 1979) methods were
recommended for grass reference ET under semi-humid and
humid conditions.

Rochette et a1. (1990) evaluated the performance ofvarious
ET models for meteorological conditions in Quebec. The
following conclusions were stated: (I) with the exception ofthe
Jensen-Haise equation, equations calibrated in the southern
USA generally overestimate potential ET as calculated by the
Penman equation (ETPPEN); (2) the Thornthwaite equation,
while yielding satisfactory monthly and seasonal estimates,
substantially underestimates ETPPEN at the start ofthe growing
season; (3) models proposed by the FAO are not to be
considered for use in Quebec; (4) as a result ofan inappropriate
suggested value for the empirical .parameter, a, the
Priestley-Taylor equation considerably underestimates ETP PEN;

and (5) among the equations tested, the Hargreaves and
Samani, Baier-Robertson # I, and Jensen-Haise models are
those which perform best in the Quebec City and Montreal
regions. Although much literature evaluating the performance
ofvarious ET models exists, such comparative studies have not
been performed to any satisfactory degree in Quebec.
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METHODOLOGY
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= reference crop potential evapotranspiration, well
watered alfalfa (mm/d),

= slope of saturation vapor pressure-temperature
curve (de/dT) (kPa/°C),

= psychometric constant (kPa/°C),
= net radiation (Mj m-2 d-I),
= soil heat flux, assumed to be zero for seasonal

calculations (Mj m-2 d-I),
= wind speed at 2 m elevation (mls),
= saturation vapor pressure, estimated by [e/RH]

(kPa),
RH = relative humidity (fraction),
en = mean actual vapor pressure (kPa),
WI' W2 = wind term coefficients (empirically determined

Penman values for short grass are 1.00 and
0.0062 for WI and w2, respectively),

= specific heat ofmoist air at constant pressure
(1.013 kPa kg-1 °C-I),

= mean sea level elevation (m),
= latent heat of water (Mj/kg),
=average temperature (0C),
= incident solar radiation (Mj m-2 dOl),
= clear day solar radiation (Mj m-2 dol),
= empirical constants, taken as 1.1 and -0.1,

respectively, for semi-humid areas,
ai' b l = empirical constants, 0.39 and -0.158,

respectively, for general conditions,
= maximum daily temperature (K),
= minimum daily temperature (K),

J;,r = mean air temperature for previous time period,

usually the previous 3 days (OC), and

T = mean air temperature for current time period (t),
i.e. day (OC).

Ideally, the coefficients used in the equation should be
calibrated for specific locations. Examples of coefficients for
different climatic conditions can be found in Hansen et al.
(1980) and Cuenca (1989).

Jensen-Haise Method The Jensen-Haise equation is based on
extensive field data. It requires much less climatic data and is
simpler to use than the Penman method. Ideally, the equation
should be used over time periods of five to seven days to even
out wind speed and humidity fluctuations. Hansen et al. (1980)
stated that the equation can be reliably used in arid and
semi-arid regions, but gave no indication of this model's
reliability in humid areas. According to Hansen et al. (1980):

where:
Etp

(1.7)

(1.6)

(1.5)

(1.4)

(1.3)

(1.2)

(1.1)

p= 101.3-0.01055(E£)

A=2.501 =0.002361 T

fj" = 0.200(0.00738T + 0.8072) 7
- 0.000116

-c p
y - p (0.622A)

Five empirical equations for estimating ET were evaluated.
Three ofthe equations are energy based, while the other two are
based on the original Blaney-Criddle equation, using
temperature and daylight hours as primary variables.

Solar energy based equations

Modified Penman method This equation is divided into two
general terms. The first term represents the effect of incident
solar radiation, while the second represents the influence of
wind on evapotranspiration. Different versions of the equation
vary in how each term is derived. Empirically derived daily
crop water consumption values using the Penman equation are
generally considered sufficiently reliable for use in irrigation
system management. The many variables and parameters
considered by the Penman equation represent its only
limitation, as it is sometimes difficult to obtain values for all
the necessary parameters. There are different forms of the
equation. The following version is given by Hansen et al.
(1980) and Jensen et al. (1990):

The objective of this paper is to compare the performance
of five evapotranspiration equations, with respect to corrected
pan evaporation data, for a particular site in Quebec. This will
help determine the most appropriate equation for estimating
ET, and consequently, how best to predict crop water
requirements and arrange irrigation schedules in this region.

(1.8)
(2.2)

[T-T]G =4.19 prfj"t (1.9) C
_ 5.0kPa
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(2.3)
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C = 38 - [2 x EL]
I 305

o /k ELT =-25 - 1.4(e - e) C Pa - -
x 2 I 550

(2.4)

(2.5)

(2.6)

Conversion factors and crop coefficients For irrigation
planning, crop water consumption is required in millimeters per
day. All equations calculate evapotranspiration for a reference
crop. Consumption by other crops can be calculated by
multiplying the consumption of the reference crop by a crop
coefficient. When estimating evapotranspiration for an entire
season, average seasonal coefficients can be used. However,
when daily, weekly, or monthly values are desired, monthly
coefficients should be used. Thus, actual crop consumption can
be estimated as :

(4.1)

where:
E\ = crop consumption (mm/d), and
~o = crop coefficient (dimensionless).

Blaney-Criddle equations Blaney and Criddle (1962)
developed a method for estimating evapotranspiration using
temperature and daylight hours as the major input variables.
Daylight hours can be found for different locations in an
ephemeris; therefore, the only measured variable required is
temperature. Because temperature is the only required input
variable, this equation can be used in almost any location, as
temperature is commonly measured. Modifications of the
equation have ensued, with the most significant versions
developed by the Food and Agricultural Organization (FAO)
and the Soil Conservation Service in the United States (SCS).

SCS modified Blaney-Criddle The SCS attempted to improve
the accuracy of the Blaney-Criddle equation by using a larger
database of crop water requirements and deriving a linear
regression equation for temperature. Because the equation does
not include the effects of variables like wind, vapor pressure
deficit, and solar radiation, it is best used in making estimates
over longer time periods. The equation has predicted
evapotranspiration reasonably well over periods offive to seven
days with a tendency towards underprediction (Cuenca 1989).
The following equation is from Cuenca (1989):

(3.2)

where:
C\
Tx
el, e2

= temperature coefficient (OC- I
),

=intercept on the temperature axis (OC), and
= saturation vapor pressures of water at the mean

maximum and mean minimum temperatures,
respectively, for the warmest month ofthe year in
a given area (kPa).

Baier-Robertson (Laval) equation The original Baier
Robertson equation was developed from, and calibrated with,
five-year climatological records taken from six agricultural
research establishments across Canada (Baier and Robertson
1965). This equation was one of the first to express solar
radiation effects on ET as a function of upper atmospheric
extraterrestrial radiation (Ra) and daily maximum and
minimum temperatures (Rochette et al. 1990). Rochette (1988)
modified the Baier-Robertson equation for use in various
regions of Quebec. The following equations express the
Baier-Robertson (Laval) model as calibrated by Rochette
(1988) for the region of Mirabel:

a.

where:
Etp

where:
ET = evapotranspiration (mm/d),
K = monthly Blaney-Criddle crop coefficient

(dimensionless),
kti = monthly consumptive use coefficient

(dimensionless),
Ti = average temperature for time period i (OC), and
fi = percent of total annual daylight hours (usually

varied by month).

FAO modified Blaney-Criddle In recognition of the inherent
limitations ofthe SCS version, the FAO developed an improved
Blaney-Criddle equation based on Iysimeter and meteorological
data obtained from 13 sites around the world. The effects of
wind speed, relative humidity, and sunshine hours wer'

= reference crop potential evapotranspiration,
well-watered grass (mm/d),

Trnax =maximum daily temperature (OC),
Tmin = minimum daily temperature (OC),
~ = upper atmospheric extraterrestrial radiation,

estimated from available tables (Mj m-2 d-'),
= empirical coefficient, taken as 0.95 in May for

Mirabel region (dimensionless),
JM = number ofdays after May I (dimensionless),
8oi...a3i = empirical coefficients calibrated for regional wind

speeds, equal to -1.8216, 0.022074, 0.12167, and
0.13, respectively for Mirabel (dimensionless),

bo..•b7 =polynomial coefficients for various regions, equal
to 0.786, 0.047332, -3.3224( I0-3

), 0.1 0024( I0-3),

-1.5205(10-6
), 12.233(10-9

), -49.991(10. 12), and
81.795(10-15

), respectively, for Mirabel
(dimensionless).

Coefficients developed for Mirabel were used since they
represent the region in closest proximity and of comparable
elevation to the study site.

n

ET= Kl,kuh
;=1

ku = 0.031141; + 0.2396

(5.1)

(5.2)
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included in the equation. This resulted in an accurate
prediction, even on a daily basis (Cuenca 1989). The following
equation is from Cuenca (1989):

b = 0.82 - 0.0041(RHmin ) + 1.07(n / N) + 0.066(Uday )

-0.006(RHmin )(n / N) - 0.0006(RHmin)(Uday)

(6.3)

Kp = 0.475 - 0.24 x 10-3U2", + 0.00516RH",eall

+0.00118d - 0.16 x 10-4 RH~ean - 0.101 X 10-5d2

-0.8 x I0-8
RH~eanU2'" - 1.0 x I0-

8
RH~ealld

RESULTS AND DISCUSSION

For 1995 and 1996, the Baier-Robertson (Laval) equation gave
the least seasonal differences of all the methods tested, when
compared to the corrected pan data (Tables II and III). The
mean seasonal predictions of Modified Penman, SCS
Blaney-Criddle, and FAO Blaney-Criddle equations all
compared similarly to the corrected pan data. In both years, the
Jensen-Haise equation predicted potential seasonal evapo
transpiration well below corrected pan data values.

The chi-square analysis shows that the Baier-Robertson
equation yielded mean seasonal ET volumes that compare more
favorably to corrected pan ET than the other four methods.

where:
ETa =evapotranspiration ofgrass reference crop (mm/d),
K" = pan coefficient (dimensionless),
U2m = wind run at 2 m height (km/d),
RHmcan = mean relative humidity (%), and
d = fetch distance of green crop (distance upwind for

the prevailing daytime wind conditions, assumed
to be 1m) (m).

Equations developed by Allen and Pruitt (1989) to estimate Kp
were considered but not used, because their application is
limited to a mean relative humidity between 30 and 84%.
During summer months, it is not unusual for daily RHmean

values at the study site to exceed this interval. Furthermore,
when applied, the Allen and Pruitt (1989) Kp equation was
observed to yield erroneous values for a green fetch.

Each equation required different variables and parameters
that were used to estimate evapotranspiration. Some of the
variable values were taken from the S1. Esprit meteorological
data set, some were derived from literature, while others were
calculated with the data obtained. A summary ofhow variables
were obtained for each equation is given in Table I. To compare
each equation, evapotranspiration was calculated for a
well-watered grass crop. The Baier-Robertson (Laval) and the
FAO Blaney-Criddle equations predict evapotranspiration
directly for a well-watered grass; the Modified Penman and
Jensen-Haise equations predict evapotranspiration for a
well-watered alfalfa crop. Therefore, values were converted to
grass evapotranspiration using equation 4.1. The SCS
Blaney-Criddle equation requires monthly crop coefficients,
which are available from various sources. For this situation,
coefficients of 0.95, 1.05, 1.1, 1.05, and 0.9 estimated from
Cuenca (1989) were used for the months of May, June, July,
August, and September, respectively.

The performance of the equations was evaluated by
statistically comparing cumulative monthly ET totals ofthe five
equations to the results of the pan data corrected for the
reference crop (well-watered grass) evapotranspiration. The
Chi-square test was used and evaluations were made at the 0.05
confidence level (ex). The standard error ofestimate (SEE) was
also calculated across all five months, as well as the percent
error, which was calculated for seasonal totals. These tests were
performed to provide insight as to which equations may be
more appropriate for estimating actual ET within the S1. Esprit
region of Quebec.

(7.1)

(6.2)

(6.1)ET,. =a + b[p(0.46T + 8.13)]

a = 0.0043(RHmin ) - n / N -1.41

where:
ETr = reference crop evapotranspiration for grass

(mm/d),
p = percent annual sunshine during a month on a daily

basis (%),
a,b = calibration constants,
RHmin = minimum relative humidity (%),
nIN = ratio of actual to maximum sunshine hours,

estimated using equation 3.2 (dimensionless), and
Uday = average daily wind speed (m/s).

The calibration constant, b, was alternately calculated as (Allen
and Pruitt 1989):

b = 0.908 - 0.00483RHmin + 0.7949(n / N)

+0.0768[ln(Ud + I)y - 0.0038RHmin(n / N)

-0.000443RHminUd - 0.281[ln(Ud + I)][ln(n / N + I)]

-0.00975[ln(Ud + 1)][ln(RHmin + 1)]2[In(n / N + 1)]

(6.4)

Study site
To test the equations' performances in Quebec, a
comprehensive meteorological data set was obtained from a
weather station located near S1. Esprit, QC. The site is at 46 ON
and is 73 m above sea level. Daily calculations were made for
the periods ofMay through September for 1995 and 1996. For
purposes of comparison, pan evaporation data were obtained
from a monitoring station at L'Assomption. The L'Assomption
station uses a Class A pan with a green fetch, is at a similar
elevation as the study site, and is located approximately 20 km
from the study site. Although this is a considerable distance,
data from this station should provide a comparable estimate of
seasonal pan evaporation at the study site. Pan evaporation
values (Epan) were converted to evapotranspiration values for
a reference grass crop using the following equations from
Cuenca (1989) for a Class A pan:

(7.2)

92 BARNETI, MADRAMOOTOO and PERRONE



Table I. Input variables and parameters for various equations.

A, latcnt heat of water evaporation

Equation

Modified
Penman

Meteorological data

u2, wind movement
T, Tp, average daily
temperature
Rs' incident solar radiation
Tn' max. daily temperature
Tb, min. daily temperature

RH, mean relative humidity

Calculated

~, net radiation
/1, slope ofsaturation vapor
pressure-temperature curve
es, saturation vapor prcssure
Tpr' mean temperature for
previous time period

Obtained from literature

en' mean actual vapor pressure
y, psychometric constant
WI' W 2' wind coefficients
Cp

RsO, clear day solar radiation
a, b, a., b l

Literature source

Hansen et al. (1980)
Hansen et al. (1980)
Hansen et al. (1980)
Hansen et al. (1980)
Hansen et al. (1980)
Hansen et al. (1980)
Jensen et al. (1990)
Hansen et al. (1980)

Jensen
Haise

Baier
Robertson
(Laval)

SCS Blaney
Criddle

FAD Blaney
Criddle

Pan Data

T, average daily temperature
~, incident solar radiation
Mean max. and mean min.
temp. of warmest month

T1lW(' maximum daily temp.
Tmin' minimum daily temp.
JM, days after May I

T j , average time period
temperature
~, incident solar radiation

T, average time period
RHmin, min. relative humidity
Uday, average daily wind speed

U2m, daily wind run
RHmin, min. relative humidity

C1, temperature coefficient C2

T", intercept on temperature e l , e2, saturation vapor pressures
axis of water for mean max. and mean

min. temp. ofwarmest month

Ra, upper atmosphere solar radiation
a, empirical coefficient
aOi' ..a3j , boo ..b7, polynomial coeffs.

n/N, % of possible sunshine K, crop coefficient
hours ~, % ofannual daylight hours

p, % annual sunshine

~, pan factor

Hansen et al. (1980)
Hansen et al. (1980)

Hansen et al. (1980)
Rochette et al. (1990)
Rochette et al. (1990)

Cuenca (1989)
Cuenca (1989)

Cuenca (1989)

Cuenca (1989)

For both 1995 and 1996, all X2 values were not statistically
different. The seasonal percent errors (1.5% in 1995, 7.5% in
1996) and standard errors ofesti~ate(14.0% in 1995, 12.6% in
1996) were also the lowest for all methods tested.

Both versions of the Blaney-Criddle equation yielded
similar degrees of error, with the SCS Blaney-Criddle tending
to underestimate and the FAO Blaney-Criddle tending to
overestimate ET with respect to corrected pan data. Both
equations produced mean seasonal ET volumes statistically
different than the corrected pan ET for both years and at all the
significance levels tested. In 1995 and 1996, as compared to
corrected pan ET, the SCS Blaney-Criddle predicted seasonal
ET volumes with -13.8 and -16.7% difference, respectively.
The FAO Blaney-Criddle yielded respective differences of9.0
and 16.8%. For the same years, the SCS Blaney-Criddle yielded
SEEs of21.5 and 21.9%, respectively, while the FAO version
produced respective SEEs of25.0 and 34.4%.

The Modified Penman method also yielded mean seasonal
ET volumes that were significantly different than corrected pan
ET volumes. Seasonal percent errors of-20.6 and -24.1 % were
observed for both years. The SEEs were 34.8 and 34.1 %,
respectively.

The Jensen-Haise method performed most poorly when
compared to corrected pan ET volumes. For this equation, not
only were predicted mean seasonal ET volumes significantly
different at all levels and for both years, but error differences
were twice as great than with any other method tested. Seasonal

percent errors of -48.0 and -51.4% were observed in 1995 and
1996, respectively, with respective SEEs of65.7 and 62.6%.

The above results seem to suggest that application of the
Baier-Robertson (Laval) equation for actual ET prediction in
the St. Esprit region would be most appropriate. The method
requires minimal input data and appears to yield consistent
results. However, since this study compared calculated potential
ET volumes to corrected pan evaporation data, the other four
methods cannot be discounted for actual ET prediction.

Of the three methods that produced apparently similar
results (FAO Blaney-Criddle, SCS Blaney-Criddle, Modified
Penman), the Modified Penman equation, as a result of a
greater number ofinput variables, would seem to be the method
with the greatest potential for adjustments that could yield
reasonable estimates of actual ET volumes. It is possible that
the accuracy of the Penman method could be improved by
determining the constants a, b, aI' b l for this specific site.
Because the Blaney-Criddle equations rely on observed
meteorological variables more than the Modified Penman
method, the relative inflexibility ofthese equations may render
them less appropriate for actual ET prediction in the St. Esprit
region.

With respect to the Jensen-Haise method, the great
difference in predicted ET volumes and corrected pan ET data
may suggest that this equation is not appropriate for actual ET
estimation in the study region. One explanation of this
underprediction is that the Jensen-Haise equation was
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Table II. Empirically estimated evapotranspiration values for St. Esprit, Quebec in 1995.

Method May June July August September Season Seasonal Standard error
(mm) (mm) (mm) (mm) (mm) (mm) difference of estimate

(%) (%)

Penman 98.3 141.4 89.7 95.9 49 425.3 -20.6' 34.8

Jensen-Haise 49.6 85.6 67.3 73.5 34.4 275.9 -48.0' 65.7

Baier-Robertson (Laval) 119.6 140.4 137.5 119.6 88.5 605.5 1.5 14

SCS Blaney-Criddle 93.7 141.2 115 107.6 56.9 514.4 -13.8' 21.5

FAD Blaney-Criddle 89.6 162.6 182.7 150.5 64.8 650.1 9.0' 25

Corrected pan value 106.8 142.8 143.6 134 69.3 596.5

•significantly different at the 0.05 level (with respect to corrected pan value)

Table III. Empirically estimated evapotranspiration values for St. Esprit, Quebec in 1996.

Method May June July August September Season Seasonal Standard error
(mm) (mm) (mm) (mm) (mm) (mm) difference of estimate

(%) (%)

Penman 112.8 87.8 84.6 78.9 43.1 407.3 -24.1' 34.1

Jensen-Haise 49.2 57.4 61 61.5 31.8 260.9 -51.4' 62.6

Baier-Robertson (Laval) 121.2 127.2 131 117.9 79.5 576.8 7.5 12.6

SCS Blaney-Criddle 99.3 98.9 100 93.3 55.3 446.9 -16.7' 21.9

FAO Blaney-Criddle 85.2 145.8 168.7 145.7 81.4 626.8 16.8' 34.4

Corrected pan value 111.3 108.7 113.6 123.6 69.4 536.6

•significantly different at the 0.05 level (with respect to corrected pan value)

developed for arid and semi-arid regions, as opposed to the
more humid areas in which the Baier-Robertson equation was
developed.

It is interesting to note that the Baier-Robertson (Laval)
equation predicted mean seasonal ET volumes reasonably close
to corrected pan ET data when empirical constants developed
for the Mirabel region were used. Calibration of this equation
to the St. Esprit region could therefore improve its accuracy.

CONCLUSIONS

Evapotranspiration estimates were made for a reference crop
(well-watered grass) using five different equations and were
compared to pan evaporation data (corrected for the reference
crop) taken from a site at St. Esprit, QC. The equations
evaluated were: the Baier-Robertson (Laval), Modified Penman,
Jensen-Haise, FAD Blaney-Criddle, and SCS Blaney-Criddle.

94

The equations were evaluated on the basis oftotal monthly and
seasonal evapotranspiration and were each compared to
corrected pan evaporation data. The following conclusions are
drawn:
I) on a seasonal basis, the Baier-Robertson (Laval) equation
provided the best evapotranspiration estimates, when compared
to corrected pan evaporation values;
2) the Jensen-Haise equation consistently predicted lower
evapotranspiration compared to the four other methods and the
corrected pan evaporation values;
3) using more detailed and site-specific data, the Modified
Penman, FAD Blaney-Criddle, and SCS Blaney-Criddle
equations may produce seasonal ET estimates closer to
corrected pan ET data;
4) the accuracy of the Modified Penman equation could be
improved by calibrating the equation's constants for the site at
which the meteorological data were taken.
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