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Evapotranspiration and
Precipitation Data for
Calculating Irrigation
Water Requirements in
Utah

Reference evapotranspiration (ETo) and precipitation
data are essential for developing water budgets and
calculating irrigation water requirements. However, it is
crucial that the data used for such purposes are recent
and easily accessible to stakeholders. In this fact sheet,
we calculated average reference evapotranspiration and
precipitation data for multiple locations in Utah, USA.

To accomplish this, we collected the data from the Utah
Climate Center and compiled it to show an average of

20 years of data by month in an easily digestible format.
We compiled data for 69 locations in Utah, making it easy
to find one close to your site. However, it is important to
note that the data might not be accurate in every location,
as some locations may have distinct microclimate.
Nevertheless, stakeholders can use this data to develop a
water budget and calculate irrigation water requirements
for their area.

Evaporation and Transpiration

Evapotranspiration or actual evapotranspiration(ETa) is
made up of two words: evaporation and transpiration. The
amount of water lost through soil surface and water bodies
is referred to as evaporation, whereas transpiration is the
loss of water via plants' leaves, stems, and other surfaces.
Several factors can influence evapotranspiration rates,
including solar radiation, temperature, humidity, wind, soil
moisture, topography, atmospheric pressure, and surface

coverings, such as plant type, plant density, and mulch
layer.

While ETa is the amount of water that is actually lost for
soil and plant surfaces, reference evapotranspiration
(ETo) is a standardized method of estimating the potential
water loss from a well-watered, uniform cool-season
grass or reference crop under specific meteorological
conditions. The cool-season grass or reference crop has
a uniform height and is assumed to always have sufficient
water supply. ETo is a theoretical reference value that
represents the maximum evapotranspiration that can
occur under those idealized conditions. Therefore, ETo

is often used as a standard, baseline, or reference for
estimating crop water needs and scheduling irrigation.
There are several methods that can be used to calculate
ETo values; however, the Penman-Monteith method is
most widely used. It is important to have accurate and
reliable meteorological data, as generating precise ETo
values depend on quality meteorological data used in the
calculations.

Evapotranspiration Data in Utah

Utah is a climatically diverse state with varying
geographical conditions, such as topography, altitude, and
vegetation. As ETo is a function of various climatic and
geographical conditions, ETo varies in different parts of the
state. To understand this, let us consider the interaction
between two factors: latitude (proximity to equator) and
evapotranspiration. St. George, Utah, is closer to the
equator than Salt Lake City, Utah; therefore, St. George
receives higher solar radiation, and thus, has a higher
evapotranspiration rate.

Reference Evapotranspiration and
Precipitation Data: Vital Roles in Water
Management

Reference evapotranspiration (ETo) data plays a

critical role in agricultural water management, as it
provides essential information on crop or landscape
water requirements under standardized environmental
conditions. Landscapers rely on ETo data to estimate the
amount of water required for crops and landscape, thus
helping them manage irrigation systems and avoid over
or underwatering. ETo data can be used in the landscape
planning process to determine potential water savings
that can be achieved by using low-water-use plants or
changing landscape designs. The ETo values can also be
used to:

« Develop water management plans for regions.


https://climate.usu.edu/
https://climate.usu.edu/
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« Assist in forecasting areas of drought.

« Manage water resources in agricultural and urban
areas.

 Plan landscape by budgeting the available water.

In addition to ETo, including precipitation data in
calculations further increases accuracy of water budget
estimation. Precipitation is any form of water that falls on
earth. In Utah, rain and snow are the two most common
forms of precipitation. While ETo data provides potential
water loss numbers to determine the irrigation water
needs, precipitation amount should be accounted and
subtracted from irrigation water. In addition, if the laws
allow, precipitation water can be stored and used as
needed to reduce the reliance on culinary or secondary
water.

Use Most Recent Data

However, as important as the ETo and precipitation

data are, it is also equally important to have the most
recent data because climate and other meteorological
conditions change significantly over time. This is especially
important as climate change is rapidly changing average
temperature, precipitation, and other weather patterns that
can impact ETo rates. Using decade old average ETo data
may not account for these changes in weather patterns,
resulting in inaccurate water budget calculations and

poor accuracy in irrigation planning. In addition to climate
variations, instruments used to capture those data have
also come a long way and are more accurate, powerful,
and reliable. Therefore, it is crucial to use the most recent
data one can find.

Using Data for Irrigation Scheduling
in Landscapes

Estimate irrigation requirements by applying the following
formula.

Gross Irrigation Requirement (GIR) (in gallons) = {(ETo
— Precipitation) x PF x A } x 0.623

Net Irrigation Requirement (NIR) (in gallons) = GIR/IE

or species within the
landscape. Different plants
have varying water needs,
and the plant factor adjusts
the ETo value to reflect
these differences. For
example, drought-tolerant
plants may have a lower
PF, while high-water-use
plants may have a higher
PF. It ranges from O to 1,
where 1 is high-water-use
plants.

A= Area of the landscape
that requires irrigation (in
square feet)

IE= Irrigation efficiency reflects
how effectively water is
delivered to the landscape.
It considers factors such
as the irrigation system's
design, maintenance, and
management. Higher IE
indicates a more efficient
irrigation system, while

a lower IE suggests

that more water may be
needed to achieve the
desired result. It ranges
from 0 to 1 where 1 is 100
% efficient.

Precipitation = Precipitation data (in
inches) are provided Table

1.

Where, ETo = Reference
evapotranspiration data
(in inches) are provided in

Table 1.

PF = The plant factor accounts

for the water requirements

of specific plant types

Data Generation

This fact sheet lists the most recent values for ETo

and precipitation at different locations in Utah. To do

so, we downloaded the reference evapotranspiration

and precipitation data from the Utah Climate Center’s
MapServer (https://climate.usu.edu/mapServer/mapGUl/
index.php) website. We downloaded the data from the
years 2000 to 2022, organized it by months, and averaged
it for 22 years, aiming to cover all counties of Utah. Figure
1 shows locations included in this fact sheet. However, for
some locations, we couldn’t find data for all 22 years, and
in that case, we just included the data that was available.
Some stations also had missing precipitation data and, in
that case, we used the precipitation data from a nearby
station. Those limitations are also highlighted in Table 1.



https://climate.usu.edu/mapServer/mapGUI/index.php
https://climate.usu.edu/mapServer/mapGUI/index.php
https://climate.usu.edu/mapServer/mapGUI/index.php
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Figure 1.The Spread of Stations Selected to Include ETo
and Precipitation Data
.- . Altamont, UT *Missing ETo data from 2000-2001
Limitations 9
Avatlaag{d:eaMarAprMayJu nJul AupSepOct NovDecAnhual
Although this fact sheet has ETo and precipitation data (20004
for multiple Utah locations, and we advise choosing the 20p2)
station closest to your site, we also know it is important
to understand that there are limitations to these data. Tojd).q41.022.363.9%.17%.637.346.184.312.431.2(0.9841/43
Local weather and meteorological conditions can influence ETp
site-specific evapotranspiration rates, which can be (inthes)
challenging to capture accurately due to spatial and - d d d
temporal variability. As such, it is important to consider the Tope.340.48.300.4(.900.410.59.991. 110.940.440.908.90
limitations of evapotranspiration data and contextualize bp e
it with additional information when making decisions or (intheg)
drawing conclusions.
Table 1.Tables for Average Monthly and Annual Altbn,
Reference Evapotranspiration (ETo) and Precipitation (ppt) UT
Data for
Various Utah Locations Avedage-epMarApr MayJun Jul AugSepOct NovDelcAnhual
(2900~
Alth, 2092)
UT Total. 141.42.124.1%.§27.427.606.9%.912.971.621.9047{19
AvedageepMarApr Maydun Jull AugSepOct NovDecAnhual ETo
(incheg)
(29004
20¢2) Tofal.§71.751.420.170.650.451.44 991 43L.991.q81.§115(99
Totd).g10.711.442.1%.404.7%.9%.653.1141.690.450.5129[84 bp
ET (ingheg)
0
(inches)
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Aragonite, UT * Used nearby station for ppt data, Topel.471.613.324.71%.678.49.007.4%.433.431.640.9663)47
Mining Fork, UT ETlo
(incheg)
Avarlmlﬂ:e bMarApr Maydun Jull AugSepOct NovDecAnhual
(29004 Topd).58.742.89.940.7140.460.980.140.640.970.910.§8.34
20p2) pp
(incheg)
Tod).g61.452.913.675.366.907.946.664.49.5981.49.71544]13
ETp
(ingheg) :
Blanding, UT
Tore8.953.608.9%4.053.441.431.021.451.§83.433.0%4.4235]10
pp AvatmlﬂieaMerAp Maydumn Jull AupSepOdt NovDelcAnpual
(inches) (2900~
2022)
Topal.Qal.q®.93.4256.017.467.1%.624.662.931.9460.9547]78
Assay-Hatch 10 SW, UT *Used nearby station for ETlo
ppt data, Harris Flat, UT (ingheg)
AvarthH:eaMarApr MdyJun Jull AugSepOct NavDecAnhual Tofel.401.43.960.59.610.320.981.401.311.47.771.35L2]10
(2Q004 pp
20p2) (incheg)
Toral.101.3R.383.466.036.43.95.924.32.6471.470.9441/86
ETo
(intheg) Bluff, UT
Tofa?.12.311.10.99.70.961.§72.9L §71.99L §2. 7620{05 AvpdageFebMarApf Maylup Ju| AubSepOct NovDecAnhual
pp (2900~
(inghes) 20¢2)
Tojal.261.908.475.337.228.768.477.95.543.461.461.1156 )41
ETo
Beaver Canyon PWR House, UT *2022 data is (inghes)
missing
Topd).795.600.480.460.39.470.660.940.900.7180.420.687.20
Avarlmlﬂ:e bMarApr Maydun Jull AugSepOct NovDecAnhual pp
(2000+ (ingheg)
20P1)
Tofal.q3L.2482.383.406.116.637.006.134.32.401L.39.9042]56 -
ETlo Bountiful Bench, UT
(inthes) AvatmlﬂieaMerAp MayJun Jull AugSepOct NovDecAnhual
Toal.421.681.861.791.650.621.971.600.§91.500.931.4117|71 (29004
pp 2022)
(inghes) 7 3 2 3 1
Topd.q9L.452.373.464.9%.477.04.924.04.361.170.7040)26
ETlo
(ingheg)
Black Rock, UT
Toja2.49.353.133.58.631.140.401.261. 3. 182.34.§46]16
Ave epMarApr MayJun Jull AugSepOct NovDecAnpual pp
(2Q00 (inghes)
20p2)
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Brigham City West PLT, UT To a0.420.52).533.4c0.570.3n.zm.cm.em.ea).4g).317.‘2
pp
Avar}mlﬂ:e bMarApr Maydun Jull AugSepOct NovDecAnhual (inthes)
(29004
20p2)
Topad.141.162.5963.45.557.088.457.034.152.70L. 490.645]72 Castle
ETp Dale,
(ingheg) UT|
Tofel.421.181.381.411.7160.§30.15.7421.361.931.131.3714)37 Avedage-epMarApr MayJun Jul AugSepOct NovDelcAnhual
pp (20004
(inghes) 20p2)
Total.421.943.154.95%.307.438.487.2%.483.191.20.906 1|00
ETo
Brighton, UT *Missing ETo data from 2018-2020 (inthes)
AvpiaieFeDMarApf Mayun Jul AubSepOdt NovDecAnhual | Tol0. 4. 480 400 4.4, 3 420 420 dar. 4. 310 457 4o
(2()00— pp
20p2) (inghes)
Totd).7130.911.152.563.7174.9%5.%4.7123.2431L.430.940.6(8B1|70
ETo
(ingheg) Cedar City MUNI AP, UT
Tojad.313.608.363.662.441.45.981.4@.123.108.454.5735]93 Avatmjd:eaMerAp Maydumn Jull AupSepOdt NovDelcAnpual
pp (2900~
(inghes) 20p2)
Topal.161.973.024.306.177.7483.447.115.208.1481.111.050]36
ETlo
Bryce Canyon AP, UT *Missing ETo data of 2000 (inghes)
Avarhaglﬁ:eaMarAprMayJu 1 Jull AugSepOdt NovDecAnhual Tot0.410.941 431020 960 961190 .90 711190 471.d21 1|12
(2(700— pp
20p2) (inghes)
Tod).g61.112.298.575.2486.477.4%.464.512.111.410.71642]93
ETp
(inghes) Chalk Creek #2, UT *Missing ETo data from 2017—
2020
Tota).q00.640.100.59.610.321.541.421.491 .360.680.7110]65
pp AvarhxjﬂieaMerAprMeyJu nJul AugSepOdt NovDelcAnphual
(ingheg) (20004
2022)
- To1a0.670.481.942.4%4.415.37%.(014.973.441.460.90.59633|37
Capitol Reef NP, UT ETo
Avarhgllﬂze OMarApr Mgydun Jull AugSepOct NovDecAnhual (inthes)
(220C>02f;- Tol.372.42.942.172.301.340.421 581 9@.32.4®.5124|92
i pp
1 A (ingheg)
Total.q5L.932.93.4%.927.357.646.524.68.401.450.9947]06
ETo
(ingheg)
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City Creek WTP, UT *Missing ETo data from 2000— To[d).q10.972.2483.63%.42%6.687.946.1%4.962.93L.140.5942]65
2001 ETp
(incheg)
Avar}mlﬂ:e bMarApr Maydun Jull AugSepOct NovDecAnhual
(29004 Topal.711.381.371.7191.860.7460.400.13L.251.441.471.6116)22
20p2) pp
(ingheg)
Tojed.441.24(2.483.666.476.957.96.134.1R.471.490.1144]58
ETp
(ingheg)
Deseret,
To[2.3@.173.073.472.78L.130.92.98L.6®.422.412.6525]00 UT
pp
(inghes) Avpdage-epMdrApr Maydun Jull AugSepOct NovDecAnpual
(20004
2022)
Clayton Springs, UT *Missing ETo data of 2000, Tofd).951.913.134.§36.978.439.077.15.408.121..949.94562|78
2018, and 2019 ETo
(ingheg)
Avarhgllﬂze OMarApr Mgydun Jull AugSepOct NovDecAnhual
(2000- Toped.§5.98).860.880.95.360.320.500.660.970.48).767.96
20p2) pp
(incheg)
Tord).g861.082.022.7184.086.415.144.943.452.08L.120. 7123417
ET
(ingheg)
Duchesne,
Topal.982.162.901.901.210.53.4@.491.462.371.962.334/02 uUT
pp
(inthes) Avedage-epMarApr MayJun Jul AugSepOct NovDelcAnhual
(2900~
2022)
Cottonwood Weir, UT Tofdd. 411. 9. 444.075.7137.197.106.4A.94.643L.30.944)47
ETo
Avar}mlﬂ:e bMarApr Maydun Jull AugSepOct NovDecAnhual (inthes)
(29004
20p2) Tod).47.49.610.110.§70.930.7101.J9L.130.940.440.69.00
pp
Toped.421.442.943.766.266.6957.3%6.474.32.951.43.4342]47 (intheg)
ETp
(inghes)
Toral.78L.922.@.912.251.180.380.98L.552.(041.42. 12069 Echo
pp Dam,
(ingheg) UT|
Avedage-epMarApr MgyJun Jull AugSepOct NovDelcAnphual
(20004
Cutler 2092)
Dam,
UT Topd.73L.432.923.93%.607.418.357.13%4.92.421. 470.646)21
ETo
Avedage-epMarApr MayJun Jull AugSepOct NovDecAnpual (inthes)
(2000-
20p2)
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Topal.40.491.461.461.660.960.631.011.411.431..31.24914]09 Estalante,
pp uT
(inghes)
Avedage-epMarApr Maydun Jul AugSepOct NovDelcAnhual
(2900~
: — 20p2)
Eden-Liberty, UT *Missing ETo and ppt data from
2000—-2010 and missing ETo data from 2014-2016 Tofel.2451.7433.314.7186.698.498.97.915.473.36L.401L. (6390
ETo
Avar}mlﬂ:e bMarApr Maydun Jull AugSepOct NovDecAnhual (inthes)
(201124
20p2) Tod).§9.749%.12.360.510.401.471.491..1171.430.940.1110)26
pp
Tojd).q60.98.453.374.9%.7197.966.934.12.5951.440.6343]23 (inghes)
ETp
(ingheg)
Tor2.641.411.181.922.03.760.460.531.181 .982.(071.9818]49 Eskdale,
pp uTl
(ingheg)
Avedage-epMarApr MgyJun Jull AugSepOct NovDelcAnphual
(20004
; — 20p2)
Enterprise Utah, UT *Missing ETo data from 2000—
2002; *Used nearby station for ppt data, Little Total .d6L.943.154.93%6.347.9(8.417.506.313.181.400.95189
Grassy, UT ETo
(incheg)
Avarhgllﬂze OMarApr Mgydun Jull AugSepOct NovDecAnhual
(2000- Tofdd.410.38).58).710.620.49.470.970.46).99.360.415.90
20p2) pp
(incheg)
Total.201.998.03.4%.997.128.467.43%5.313.461.141.0FH0]71
ET
(inghes) - .
Fairfield, UT *Missing ETo data from 2010-2011
Toje.472.451.951.140.490.161.401.9451.251.401.333.0319]58
pp AvarhxjﬂieaMerAprMeyJu nJul AugSepOdt NovDelcAnnhual
(inghes) (20004
2022)
Tofdd.g451.432.4%.136.067.38.377.43A.942.961.43.9148]08
Ephraim, ETlo
uUT (inghes)
Avedage-epMarApy Maydun Jull AugSepOct NovDecAnhual Totd).160.§9.910.7410.99.43.510.580.99.730.420.90.44
(2000+ pp
20p2) (ingheg)
Toped.401.452.454.106.967.7108.677.335.403.¢5L.900.4748]91
ETp
(inghes) Fe[ron
UT
Totd).710.401.010.47.470.99.92.7120.471..d30.681.17.96
Avedage-epMarApr MgyJun Jull AugSepOct NovDelcAnphual
pp
(ingheg) (2000~
2022)
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Tojdd.921L.3532.7464.14.757.347.945%.644.182.491.46).8 24699
ETp
(inthes) Horse Hollow-Cove Fort 5W, UT *Used nearby
station for ppt data, Kimberly Mine, UT
Totd).59.970.560.410.670.430.7140.7130.901.060.340.527.715
pp Avathaglﬂie bMdrApr Mgydun Jull AugSepOdt NovDelcAnpual
(inches) (2900~
2022)
Topal.Q5L.3532.983.14.466.967.976.934.63.731.410.9144)92
Fremont Indian SP, UT ETlo
(ingheg)
Avarhgllﬂze bMarApr Mgydun Jull AugSepOct NovDecAnhual
(2000- Tofe.573.053.433.131.900.7111.911.991.972.48.363.25329)49
20p2) pp
(incheg)
Toral.121.48.914.1%6.017.468.327.165.213.111.640.9749]69
ET
inches
( ) Kamag,
To1ed.§9.910.931.120.970.491.341.350.921.18).470.9211 /82 uUT
pp
(inthes) Avedage-epMarApr MayJun Jul AugSepOct NovDelcAnhual
(2900~
2022)
Hanna, UT *Missing ETo data from 2000-2013; Tofdd.421.12.373.615.465.98.0%.9464.4R.421L.45. 7104401
*Used nearby station for ppt data, Rock Creek, UT ETlo
(incheg)
Avarlmlﬂ:e bMarApr Maydun Jull AugSepOct NovDecAnhual
(29004 Topal.421.21.301.121.250.7440.8461.171.591.9471.420.9714]57
20p2) pp
(ingheg)
Topad.441.08.423.49%.646.416.946.064.R . H11.410.6539]74
ETp
(ingheg)
Kahab
Toral.q71.381.041.231.48).961.491.71.42.08L.151.9318{37 UT
pp
(inghes) Avpdage-epMdrApr Mayduin Jull AugSepOct NovDecAnpual
(20004
2022)
Hobble Creek, UT *Missing ETo and ppt data from Total.491.953.9%.03%6.958.418.977.415.953.562.J0L. 25566
2000-2011 ETo
(ingheg)
Avarhgllﬂze OMarApr MgyJun Jull AugSepOct NovDecAnpual
(20124 Tofel.441.491.08).7130.460.181.411.491 . 161 .510.901.5812]81
20p2) pp
(incheg)
Tor).g8L.122.413.174.98.946.9406.998.942.461.19.71B8|83
ET
inches
( ) 2
Toped.42.521.951.651.48).430.911.461.481.38.183.3323]21 Sal
pp 1SW,
(ingheg) UT|
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AvarthH:eaMarApr MayJun Jull AugSepOct NavDecAnhual Tofel.300.470.98L.070.980.460.470.920.743.480.430.719.715
(2Q004 pp
20p2) (incheg)
Tojdd.90L.24®@.H413.785.377.107.476.454.432.621.38).8§144 ]33
ET
(inthes) Logan 5 SW EXP FARM, UT
Tod). 10.71D.970.49.719.971.461.401.471.49.94.9711 (82 AvpgageFebMdrApf Maylup Jul AubSehOct NolvDecAnhual
pp (20004
(inghes) 20¢2)
Tojd).§20.99.473.606.2416.408.046.93%4.6®2.6421.180.§043)27
ETo

Laketopn, (inghes)

UT
Tojel.§31.471.741.991.960.900.320.451.411.641.30L.75L6)37

Avedage-epMarApyr Maydun Jull AugSepOct NovDecAnhual pp

(2000+ (ingheg)

20p2)

To(d).590.411.498.324.7126.407.08.99%.052.441.20.538/44 - —

ETlo Manila, UT *Missing ETo data from 2000-2007

(inthes) AvatmlﬂieaMerAp MayJun Jull AugSepOct NovDecAnhual

Tofal.491.401.131.491.960.7(0.460.951.451.471.301. 491415 (2000~

pp 2022)

(ingheg) i i 4n 1
Tofdd.18L.q2.2408.324.6%.967.0F5.4N.(72.341.410.6440)17
ETo
(ingheg)

Levan, UT *Missing ETo data from 2008-2009
Tofd).245.320.69.711.210.440.900.920.910.7460.2420.297 .44

Avarhgllﬂze OMarApr Mgydun Jull AugSepOct NovDecAnhual pp

(20004 (inghes)

20p2)

Tojdd.g91.312.7454.066.977.368.127.044.912.921.470.404 7|17 —

ETo Marysvale, UT *Missing ETo data from 2011-2018

(inphes) Avarlag*ﬂ:eaMerAprMeyJu nJul AugSepOdt NovDelcAnphual

Told).93L.q21.381.431.430.540.90.0.99L.240.941.401.2|65 (2900~

pp 2022)

(inghes) i A
Tojal.q8L.42.944.35%.207.683.317.1%.183.111.420.9%0]81
ETo
(incheg)

Little Sahara REC AREA, UT *Missing ETo data

from 2008-2009 Tofd).410.490.420.360.440.450.910.420.470.43.460.416.90
pp

Avarlmlﬂ:e bMarApr Maydun Jull AugSepOct NovDecAnhual (ingheg)

(2000-

20p2)

Tote).g91.9@.764.%.937.9%8.457.45%.04.931.39. 1548/47 McCook Ridge, UT *Used nearby station for ppt

ETlo data, East Willow Creek, UT

(inpheg) AvlaﬂaJH:eL)Ma{rAp} Ma{ylew Jul| AubSeL)Oclt N0|\/De|cAnnuaI
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(2000- Told.970.60.10.12.100.460.910.99.901.060.620.9%9.04
20p2) op
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Conclusion

The data on ETo and precipitation in Utah highlights the
substantial variation in water requirements for landscapes
across the state. ETo can range from as low as 30s to as
high as 50s, with a corresponding significant difference

in water needs. For instance, a 10,000 square foot
landscape would demand approximately 150,000 gallons
of water annually with a lower ETo of 30, and 250,000
gallons with a higher ETo of 50. This example assumes
consistent plant types and excludes precipitation, thus
emphasizing the critical role that location and climate play
in determining irrigation needs. Including precipitation
data further enhances precision water budgeting. This
fact sheet provides valuable insights for Utah residents
interested in accurately estimating and budgeting for
landscape water requirements to promote responsible and
efficient water management practices throughout the state.
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