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This tool lets you explore the profitability of installing irrigation equipment at user-selected locations across the

Corn Belt. The Irrigation Investment DST combines historical weather data and crop model data with customized cost
and loan information to help you decide if this long-term investment can be profitable. Discover how many years from
1980-2005 irrigation would have been profitable, calculate the net present value of investment, and compare dryland
and irrigated corn and soybean yields under different rainfall conditions. This tool can be customized based on yields
and irrigation costs, and provides valuable insight about an expensive long-term investment that may help you cope
with variable climate conditions.

This tool can help you:

¢ Combine climate data and crop model data with customized cost and loan information
¢ Determine if irrigation investment is profitable for your specific operation
* Understand the financial performance of changing your corn/soybean rotation schedule with and without irrigation

* Explore irrigation investment potential throughout the entire Corn Belt
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Why Invest in Irrigation?

Irrigation is already well established throughout some
portions of the Corn Belt. In Kansas and Nebraska, for
example, the lack of rainfall, combined with temperate
conditions and favorable soil, make these states primary
targets for irrigation systems. Other areas in the Corn Belt
are adopting irrigation not necessarily due to consistently
low rainfall, but due to weather variability from year to year.
The overall acreage covered by irrigation across the United
States is growing and may prove to be beneficial for
managing risk in corn and soybean operations.

Types of Irrigation Systems
and Applications

Center pivot systems are the most common systems used
for irrigating corn and soybeans across the Midwest.

The Irrigation Investment DST provides default capital cost
and loan values based on a center pivot irrigation system,
covering a quarter section (164 acres) of land. Other sizes
and types of irrigation systems can be evaluated through
the tool if all of the necessary cost and loan information

of an alternative type of system is known.
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Data Sources and Technical Details

The U2U Irrigation Investment DST helps you decide if investing in irrigation would be profitable based on location-specific
data. The tool uses simulated historic yields (in the vast majority of counties) and irrigation water quantities for corn and
soybeans based on climate model data and soil texture information. The tool also accounts for tax and loan information to
identify whether irrigation investment is expected to be profitable over the useful life of the system. The data inputs and
calculations used within the Irrigation Investment DST are described in this section.

Irrigation Investment Calculator Template

The Irrigation Investment DST framework is built on a
spreadsheet-based decision support tool originally created
by Roger Betz, with contributions from Lyndon Kelley and
Dennis Stein, from Michigan State University Extension.
The Net Present Value, tax information, and gross margin
calculations were derived from the most recent version of
this spreadsheet tool (available here). Betz and Kelley were
consulted during the development of the Irrigation
Investment DST. The web-based implementation of the
tool draws default values from crop simulations, USDA and
other sources described below based on the user selected
geographic location.

Weather Data

The Irrigation Investment DST uses the Standard
Precipitation Evapotranspiration Index (SPEI) to determine
the occurrence of wet/normal/dry years throughout the
period of record in a given location. The SPEI was designed
by Dr. Sergio M. Vicente-Serrano, at the Instituto Pirenaico
de Ecologia, Spanish National Research Council. Itis an
alternative measure to the more familiar Palmer Drought
Severity Index (PDSI) that is specific to the individual
location and tracks well with the PDSI. The SPEl is a
normalized index used to measure precipitation extremes
(wet and dry) based on both temperature and precipitation
data. The SPEI is measured on a scale from -3 to 3,
representing precipitation departures from average or
“normal” conditions in terms of standard deviations. Values
greater than or equal to 1 indicate wetter than normal
conditions whereas values less than or equal to -1 indicate
drier than normal conditions. Values between -1 and 1 are
considered normal conditions. The SPEI was calculated
using the ‘SPEI' Package in the statistical software
program R, using the precipitation and temperature inputs
to the crop model (see below), along with the Thornthwaite
equation for estimating potential evapotranspiration.

For the interested user, the SPEI based on historical
weather observations at individual weather stations is
available directly from the Drought Risk Atlas, a quality-
controlled database developed by the National Drought
Mitigation Center (NDMC) with funding provided by the
NOAA Sectoral Applications Research Program (SARP).

The SPEI is calculated in the irrigation investment tool
using the climate model data that were used to simulate
dryland and irrigated corn and soybean yields (details
below). Weather data from four climate models (GFDL,
HadGEM, IPSL and NorESM) that best represent the
1980-2010 climate in the Corn Belt are the basis for the
SPEI calculations and were used to drive the crop
simulations with and without irrigation. The mean of the
weather variables across the climate models is used in
the SPEI calculations in the tool.

Crop Yield and Irrigation Application
Quantity Information

To provide estimates of the profitability of irrigation
investment, crop models and climate models are used to
simulate yield and irrigation water quantity information for
a location. Dryland and irrigated corn and soybean yields
are based on simulations from the CERES Maize and
CROPGRO models implemented in the parallelized
version of the Decision Support System for Agrotechnology
Transfer (pDSSAT) as part of the Agricultural Model
Intercomparison Project, known as AgMIP. Irrigation water
quantities are also outputs from these models. These
values are default starting values and are necessary to
calculate the costs and revenues for a producer. This
information is based on spatially-weighted county-specific
weather and soil data; the yield values (and irrigation
amounts) are the most accurate if the user adjusts them to
represent an individual field or local conditions, and can be
customized in the tool after the defaults are loaded based
on location.

Irrigation.AgClimate4U.org
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Data Sources and Technical Details cont.

Corn and Soybeans

The corn and soybean yield and potential irrigation water
quantities in wet, dry, and average years are from the
parallel DSSAT (pDSSAT) crop model simulations
(mentioned above). These data were made available by
Joshua Elliott at the University of Chicago. Crop growth
simulations were run for each year from 1980-2005 using
weather data from four different global climate models.
The mean of the yield and potential irrigation quantities
from the four climate models most consistent with the
observed climate in the region are the default data
presented and the basis for the economic calculations in
the tool. Soil data in the crop models are from the
Harmonized World Soil Database (based on USDA soil
data) for 55.5 x 55.5 km grid cells across the Corn Belt.
The grid cell data were converted to county data by
overlaying the county boundaries on the gridded data and
calculating the area-weighted yield and irrigation amounts
for each county. Based on the four month (May-August)
SPEI each year, the yields and corresponding irrigation
applications were sorted into wet, dry, and average
years (using the method described in the “Weather Data”
section). The average of the yields and water application
amounts for the years in each weather type is taken

as representative.

The simulated yields were bias-corrected following the
procedure of Jagtap and Jones (2002*) to minimize the
root mean square error (RMSE) between the observed
NASS county yield and the area-weighted simulated yield
over the 1980-2005 period. This process was used to
bias-correct all of the county area-weighted simulated crop
yields in an effort to remove bias that may be present in the
crop model or that is introduced when converting gridded
simulation data to county data. Irrigated yields were
bias-corrected using the same procedure if there was
NASS county data available for irrigated yields (mostly in
Kansas, Nebraska and South Dakota). Where irrigated
county yield data are not available from NASS, the
percentage yield difference between irrigated and dryland
production from the 2013 USDA Farm and Ranch Irrigation
Survey is applied to the mean county yield available from
NASS to conduct the bias correction procedure. This
information is the source of the default values, and any
user adjustments to the defaults are used to update the
default results, and may prove more accurate for a specific
farm or field.

* Jagtap,S.S., and J.W.Jones. 2002. Adaptation and evaluation of the CROPGRO-soybean model to predict regional yield and production.
Agriculture Ecosystems & Environment 93:73-85. http://dx.doi.org/10.1016/S0167-8809(01)00358-9
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Variable Cost Information

Labor Information

Average wage rates for standard farm labor are based on
the 2012 Kansas State University publication “Employee
Wage Rates and Compensation Packages on Kansas
Farms.” Average wage rates for irrigation-related labor are
based on the state-specific 2013 Farm and Ranch
Irrigation Survey (FRIS) values.

A report developed by Field to Market using USDA data
through 2011 was used to determine the labor hours
(without irrigation labor) required for each crop type. The
2014 Farm Management Guide from Kansas State
University was consulted to determine the additional hours
required for irrigation labor by crop type.

Crop Prices and Other Variable Cost Information

Crop prices are from the April 29, 2016 publication of
“Agricultural Prices,” a monthly USDA document that
includes the 2014-2015 marketing season prices for corn
and soybeans. The 2015 Purdue Crop Cost and Return
Guide was consulted for input cost information for many of
the expenses the user encounters throughout the growing
season, including seed, fertilizer, chemicals, fuel, repairs,
crop insurance, and trucking costs (for both unirrigated and
irrigated crops). There are two exceptions with respect to
the irrigated crop values. First, the irrigated crop insurance
values are from a Kansas State Research and Extension
publication by Daniel O’Brien. Second, the repairs for
irrigated crops use the Purdue Crop Cost and Return
Guide repair amount added to the 2008 FRIS maintenance
and repair cost per irrigated acre (Table 24). This allows for
the irrigated acres to be subject to both the standard repair
costs and the irrigation-specific repair costs. Additional
input categories for irrigated crops come from the 2013
USDA FRIS data, such as the irrigation energy
requirements (Table 12).

Irrigation.AgClimate4U.org
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Interpreting the Results

Gross Margin Calculations

The gross margin calculations reflect the profits associated
with planting an acre of corn/soybeans on irrigated or
unirrigated land, excluding any debt repayment costs of a
loan for an irrigation system. The gross margins take into
account the probability of a wet, dry, or average year
occurring along with the corresponding yields and variable
costs.

The “Gross Margin Total” for unirrigated land looks at the
income the farmer would receive across their entire field
from an unirrigated crop mix of corn and soybeans, using
the expected yields and crop prices, and subtracts the
variable costs. The crop rotation is taken into account as
well. For example, if the rotation is said to be 50% corn and
50% soybeans, then half of the acres will be assumed to
grow corn and half of the acres soybeans. The calculation
for the “Gross Margin Total” for irrigated land is performed
in the same way, except the variable costs and yields
reflect irrigated corn and soybeans.

The “Total Gross Margin Benefit with Irrigation” is the
difference between the “Gross Margin Totals” for irrigated
acres and unirrigated acres. This benefit, divided by the
acres of the area covered, is the “Gross Margin Benefit per
Irrigated Acre.” A positive value indicates that, before
taking the cost of the irrigation system into account,
irrigation is profitable. A negative value indicates that even
if the equipment was already installed and paid for,
irrigation is not profitable.

Returns from Irrigation Investment over
System Lifetime Calculation

The “Net Present Value Discounted After Tax Cash Flow”
calculates the discounted net benefits that investing in an
irrigation system may (or may not, if negative) provide to
the farm over the irrigation system’s lifetime. This takes the
capital cost and loan information into account, along with
the gross margins associated with irrigated and unirrigated
acres. The process is a standard net present value
calculation of the net benefits of irrigation over dryland
production. This calculation can be customized using the

“Capital Cost and Loan Information” and “Additional Tax
Option” sections. Taking the full costs of the irrigation
equipment into account, a positive Net Present Value
suggests that, over the irrigation system lifetime, irrigation
is more profitable than dryland production while a negative
value suggests that irrigation investment is less profitable
than dryland production.

When Is Irrigation Worth It?

The Irrigation Investment DST calculates the number of
years (from 1980-2005) an irrigation investment would be
profitable. The gross margins and Net Present Value are
calculated individually, for each year in the historic time
period, to see if the prospective investment would have
paid for itself. This calculation does not take the salvage
value of the irrigation equipment into consideration, but
merely considers if the gross margins under each year’s
specific conditions would be great enough to cover the
average costs and loan repayments for the equipment.
Rather than averaging the yield, weather, and irrigation
information (as done throughout the rest of the tool), by
default this is calculated individually for each year, using
the relevant crop model information. This is done to
capture unusual conditions that may show the value (or
lack thereof) for irrigation equipment in areas where it may
not be profitable to otherwise irrigate. For example, if a
location experienced significant drought conditions during
two years of the historic period, it may have been profitable
to own irrigation equipment during those two years, but
when considered over the entire life of the irrigation system
it may not be a valuable investment. NOTE: If the user
changes the default yield values or customizes the dryland
yield goal, the calculation is altered and the mean yields by
year type (dry/average/wet) are used to calculate the
expected NPV instead of using individual yearly data from
the 1980-2005 simulations.

Irrigation.AgClimate4U.org
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User Guide

This section provides general instructions to get started with the Irrigation Investment DST.

Another source of help and guidelines for the tool is located at the top of the main page of the Irrigation Investment DST
(after selecting a location). For more information on any of the components of the tool, select the arrow related to the

information of interest.

Capital Yield

How to use this tool: e el

Click here to start

Crop Water
» Rotation « Applied

& Price

For additional background information on this tool, click on the blue button in the upper right corner of the tool.

Location Selection Overview

To start, select your location of interest.
This can be done in several ways:

@ Type in a ZIP code, city name, or county name into the
search bar, and the map will zoom to and center on that
location. The search feature can be found at the top left
corner of the map where the magnifying glass m is
located.

@ Zoom in and manually drag the map
to your area of interest.

@® Once your area of interest has been located, choose
the nearest weather station (represented by a red circle,
and click on the button to proceed through the
rest of the tool.

GRSl About Irigation
To get started, click on any location within the gray area of the map or use the search feature. HELP

Oftawa

®
‘Will County, IL

X r 1 E Create
WYSRING Scenario/Results -

salfiLake-Gity.

Permalink p @ Long Termsof Use

0 © 2016 Microsoft Ct 2010 NAVTEQ
Tool Tips:

o Use white user location icon (TJ)) in upper right hand comner of map to zoom to current location of computer being used.
° Use the layer icon () in the upper right hand corner of the map to control your viewing options.

o Tested with browsers: Internet Explorer 11 & later; FireFox 27.0 & later; Chrome 33.0 & later; Safari 6.1.6 & later.

Note: Use of this tool is not a gl f any particular yield result, nor of th ilability or cost of irrigati in any location. This tool

should not be used as the sole basis for making an irrigation ir decision. Dx values are i and should by ized for the tool to be

most helpful to the user. C ion with an agr i orirrigation ional should al farm

management changes.

After choosing a location, the tool will bring you a page with a variety of inputs that can be customized, along with results
calculated using the default values from the selected region. We highly recommend going through the process of adjusting the
input data to better reflect individual information for more accurate results.

Irrigation.AgClimate4U.org
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Inputs: Capital Cost and Loan Information

This section details information that is essential from an investment perspective. These are values that vary depending on the
size of the irrigated field, along with loan and tax rates. All of the values in light grey boxes are customizable.

@ Provide the planned year for the purchase
of the irrigation system.

@ Estimate the cost of an irrigation system across desired
field size (current estimations are based on a center
pivot system).

© Estimate the length of the new irrigation system’s life.

@ Provide an approximation for the loan size and repayment
period required for the purchase price, and specify an
interest rate.

@ Select Additional Tax Options to further customize
tax information, including income tax rate, first year
depreciation, and the opportunity cost of capital.

Inputs: About Your Farm

Location: Pestone, Will County, IL

Inputs: Capital Cost & Loan Information -

s
o N Salvage Value of Investment at End of
¢ vesr purchasea: 2016 B) Evaluated Time Period: $67500
g( Purchase Price for Entire System Installed: $ 225000 ¢ Amount of Purchase Price Borrowed: e $ 200000
Jsize of Irrigation System: 164 : acres Annual Interest Rate for Borrowed Money: 45 P %
(" Lifeof Irrigation System in Years: 20 years Loan Terms in Years: 7 years

@ll Additional Tax Options %

There are many crop production inputs that are adjustable within the tool. The About Your Farm section highlights labor and
energy costs and yield values because these tend to be highly farm-specific.

@ Enter a wage rate for farm labor.

@ Enter the cost of pumping irrigation water
(energy and distribution).

© Enter a wage rate for irrigation-related labor.

O Enter a target dryland yield for corn and soybeans
that can be achieved in a year with average weather—
not much wetter or drier than is generally experienced
in the area.

Inputs: About Your Farm

~=( Value of Family and Regular Labor ($/1r): s B

alue of Family and Regular Labor ($/hr): 0 ) Dryland Corn Yield Goal: Az QP

@‘)nergy and Distribution Cost per Acre-Inchof Water: | $ 3 2) DrylandSoybean Vield Gost — e)

( Cost of Irrigation Labor per Hour: 1 2] - Y

6 adjusted to match the dryland yield goals you manage for on your

farm. Adjustments to these vaiues update the default yield
[S:ndy soils? Click here for delails.] ‘assumptions for average/éiny/iwet year yields in the Crop Production

Information section.

Irrigation.AgClimate4U.org


Irrigation.AgClimate4U.org

useful Irrigation Investmentosr
U2U DECISION SUPPORT TOOL USER GUIDE
tousable August 2016

Inputs: Crop Production Information

A variety of crop production costs and yield adjustments can be made in this section. As a default, the Crop Production
Information section is not expanded, but clicking on the title will open up the necessary charts and tables.

© Choose the percent of acres planted in corn and

soybeans—this can be different with and without e [ soponvom |
irrigation. Since this is a long-term calculation, Dryland Crop Rotation Irrigated Crop Corn Yiohy ami Growing Svesom Procpfation s
i Rotation ill County,
choose the average rotation shares for each crop oc’mmm o o o pta Fange: 1580-2005
that would occur over the life of the irrigation system Lmﬁm 0% s0:% (500X sook
(default IS 20 years) gereuerBu $37 ¢ $101 ¢ $37 o $101 ¢
Crop yield and water needs during Average / Dry / Wet Years
For example, if you plan to plant corn every other year, ) Dryland Crop Rotation terigated Crop
3 Rotation
choose a 50%/50% rotation for corn and soybeans, = —— com s Com savoemn
even if in individual years the field will be either Average Rainfall Year
all corn or all soybeans. Viedstowtacre)  fuaz G| 10 G| [1ee @) b8 & oves | awmge | wervers
Water Applied in Acre-Inches 6 B 8
@ Enter a price for corn and soybeans. This will adjust the ':';'M] e I L e
irrigated or dryland price over the lifetime of the irrigation AT s o
system. Note that different prices can be entered for the Wet Year
same crop when irrigated and unirrigated to allow for o e U e
) . Water Applied in Acre-Inches 6 B 1
higher valued irrigated crops such as seed corn. s
Weighted Yield a1 30 det 0
© As defaults, the yields in this section use information _&m = )

from the crop modeling described above and these
yields are automatically adjusted based on the yield
goals entered in the Inputs: About Your Farm section.
Tweaking the yields in years classified as dry, wet,

or average is also available in this section, if further
adjustments need to be made. The default irrigation
water quantities are also from simulated irrigation and
weather conditions and can be adjusted for each type
of weather-year.

@ The Advanced Cost Configurations button allows for
an adjustment of the variable costs associated with the
production of corn and soybeans. Among other costs,
this includes information such as labor hours, seed,
fertilizer, chemicals, crop insurance and marketing.
Drying, trucking and marketing costs are entered on a
per-bushel basis, while the other costs are calculated for
each acre.

9 Irrigation.AgClimate4U.org
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Results: Gross Margins based on Crop Rotations and Weather

The gross margin calculations provide information for those who have already installed an irrigation system, with a look at the
estimated average revenue from irrigation, without taking the cost of the irrigation system into account. This is an input to the
Net Present Value calculation to evaluate an irrigation investment.

@ The two charts display the average annual per acre
gross margin for corn (yellow bar), soybean (orange
bar), and a corn/soybean rotation (green bar)
over the period 1980-2005 in the selected location.

The percentages displayed for the green bar will match
the customized rotation specified in the Inputs: Crop
Production Information section. The chart on the left
depicts average dryland (unirrigated) conditions and the
chart on the right depicts irrigated conditions.

@ The Gross Margin per Acre (vertical axis in charts) is
calculated by subtracting the costs of production from
the revenue received from one acre of the crop.

It takes into account the probability of dry, average
and wet years occurring over the period 1980-2005.

© The Gross Margin Total displayed under each chart
title is calculated by multiplying the Gross Margin per
Acre by the size of the dryland or irrigated field being
evaluated based on the selected crop rotation shares.
The value displayed is the average over the years
1980-2005 based on the simulated crop yields.
If the user changes the yields, the calculation
is updated based on the percentage of dry, average
and wet rainfall years.

O This button (Howis this calculated?)] provides more
information on the various gross margin calculations
from the “About Irrigation” webpage.

0@!!“ is this calculated? '

Results: Gross Margins based on Crop Rotations and Weather o —
N

(Dryland Crop Rotation ~rrigated Crop Rotation

Gross Margins by Crop, per Irrigated Acre =
9 i(]mss Margin Total (164 Acres): 523303 )
Dnt®

$261

Gross Margins by Crop, per Dryland Acre =
Gross Margin Total (164 Acres): $16834

$142

5103

£
$173 2
=

Corn Soybean Corn: 50%
Soybean: 50%
Co., IL: Creared: 08/26/2016
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Results: Returns over System Lifetime

This provides the “bottom line” information for producers who are looking at installing irrigation equipment. If the Net Present
Value is positive, and the Internal Rates of Return are higher than your targets, installing irrigation equipment may be a

profitable venture.

© The Net Present Value (NPV) Discounted after

Tax Cash Flow provides the clearest information on
the profitability of an irrigation system. Taking the costs
of crop production and the costs of the installation of

Irrigation investment does not appear

e HISTORICAL SCENARIO

= RIEME s At heet Suppose you had an irrigation system installed from 1980-

2005. In how many years would it have been profitable?

to be profitable.

Based on 26 years of data from 1980-2005 an irrigation  —

system would have increased profit in 7 years and

irrigation equipment into account, this determines (1) decreased profitin 19 years.
if investment would be more profitable over the TE?&L??Z%‘X;&“&Z‘QMW pams | _—
assumed lifetime of the system than dryland production. oy """} ‘

Internal Rate of Return After Tax: 2.7% e

If positive, irrigation is deemed to be more profitable
than dryland production, and if negative, investing in

@) u

26/2015

irrigation equipment iS not expected to be profitable Note: Use of this tool is not a guarantee of any particular economic or yield result, nor of the availability or cost of irrigation water in any location. This

. tool should not be used as the sole basis for making an irrigation investment decision. Default values are approximate and should be customized for the
Compared to dry|and product|on_ oo to be most helpful to the user. C ionwith an ic expert or irrigation professional should always oceur before making major
investments or farm management changes. @
. - prmpeem—
@ The Internal Rate of Return (IRR) calculations are S

designed to estimate the attractiveness of a project

to the producer. If a positive IRR exceeds a producer’s
target rate of return, then investing in irrigation
equipment would be valuable. If the IRR is negative

or lower than the target IRR for a producer, then an
investment in irrigation equipment is not as valuable.

@ The color shading is based on a combination Colors and corresponding NPV and IRR values
of NPV and IRR values, see table on right.
Color | NPV After Tax IRR
O In the Historical Scenario for the default user location Red <-$15,000 <0%
values, the profitability of irrigation investment is > -$15,000 and < +$15,000 < 0%
calculated for each individual year in the historic record, Yellow | Between -$15,000 to +$15,000 | Between 0% and 6.4%
taking into account the investment in irrigation Between -$15,000 to +$15,000 | > 6.4%
equipment, the de-trended yields, water application > +$15,000 Between 0% and 6.4%
quantities, and the crop production costs. If having Green | > +$15,000 > 6.4%

irrigation equipment would have increased profit
compared to dryland production in an individual year,
it is categorized as one of the Profitable years in the
pie chart. Otherwise, a year is categorized as

Not Profitable.

@ The detailed annual values that are the basis for the
Net Present Value calculations for your constructed
scenario, along with the depreciation methods, are
available by selecting the button to
receive a .csv file containing this and additional
yield information from the underlying crop and
irrigation simulations.

11
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Frequently Asked Questions

NOTE: All irrigation quantity defaults are based on simulations (pbDSSAT model described above, except for a limited number of
locations that are based on NASS data) and do not take into account any policy (regulations, water rights, etc.) or physical
(access to groundwater) restrictions on the availability of water for irrigation.

What is the difference between the red and green
section headings?

The red and green headings are visual cues to help the
user easily identify if they are within sections dealing with
data inputs (red) or tool results (green). Adjusting the
values within the red sections may change the results
displayed in the green sections.

So should |l invest in irrigation or not?

After you've customized the input values (within the red
sections) go to the “Results: Returns over System Lifetime”
section and look for the “Net Present Value Discounted
After Tax Cash Flow”. If this is a positive value, it means
that the installation of irrigation equipment is profitable. If
negative, installing an irrigation system is not profitable.

What should | do if | don’t know a specific input value?

All of the data input values are populated with default
values that the user can adjust for customized results.
There are many potential input values that can be
customized. The Irrigation Investment DST is structured to
easily see the most critical inputs to adjust. The input
sections “Capital Cost & Loan Information” and “About
Your Farm” have major impacts on the outcome of the tool,
and tend to vary considerably between individuals. Other
inputs are more difficult to customize and have less of an
impact on the results. These inputs tend to be nested in the
tabs containing the image of a gear, such as the “Additional
Tax Options” box. Advanced users should feel free to
adjust these as they see fit, but this is not necessary to
successfully use the tool.

How is soil texture determined?

The crop yield and irrigation quantities in the tool are
based on crop growth simulation models for corn and
soybean. The soils in each location where simulations
were conducted are based on the USDA soils database
and may not represent an individual farm or field of interest
to a user. Soil texture cannot be selected using the tool,
but by adjusting the crop yields and irrigation quantities

for your soils a reasonable estimate of the financial
calculations should result. See sandy soil FAQ below

for more related information.

How can the tool be used to evaluate irrigation
on sandy soils?

The yield goal, and more specifically the dryland and
irrigated yields for each crop in dry, average and wet years,
can be used to evaluate investment on sandy soils if the
user has appropriate values to enter for their location.
Because a crop simulation has not been run for this
customized set of conditions, the economic estimates
should be evaluated carefully. Adjusting the yield goal and/
or specific yields (see Inputs: Crop Production Information)
without adjusting the irrigation water quantities required on
sandy soils will not result in accurate economic calculations.
This is because the cost of additional irrigation water will
not be accurate if default irrigation quantities are used with
customized crop yields.

It is known that crop N uptake and soil moisture conditions
are correlated, and the yield response to irrigation reflected
by the default values for a user-selected location may not
be comparable to yield response for other soil textures or
conditions experienced on individual farms.
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Frequently Asked Questions cont.

Do the results automatically update (or, do | need to
push “calculate” somewhere)?

All calculations made inside the tool are updated as new

information is entered—as soon as you type it into the tool.

If you would like to return to the default values you can
press the “Reset Inputs” button in the bottom-left corner of
the Scenario/Results tab.

What does the color shading in the results
(NPV, IRR) mean?

The Results: Returns over System Lifetime section reports
the net present value (NPV) and internal rate of return
(IRR) from the investment scenario constructed by the
user. The left section of these results may be shaded one
of three colors based on the level of the NPV and IRR.
The colors and corresponding NPV and IRR values are
summarized in the table below.

Color NPV After Tax IRR
Red <-$15,000 <0%
>-$15,000 and < +$15,000 <0%

Yellow | Between -$15,000 to +$15,000 | Between 0% and 6.4%
Between -$15,000 to +$15,000 | >6.4%
> +$15,000 Between 0% and 6.4%
Green | >+$15,000 > 6.4%

Why do irrigated soybeans seem to be more profitable
than irrigated corn?

The crop growth simulation model for soybeans
(CROPGRO, part of the DSSAT suite of crop models) has
a programmed yield response to irrigation (and other
inputs). The soybean yield response to irrigation is what

is reflected in the default irrigated yields. In many locations,
the profitability of irrigated soybeans has a large influence
on the NPV calculation, and even if irrigated corn does not
appear profitable on its own, irrigated soy is profitable.
Local yield response to irrigation, for either corn or
soybeans, may be different than the simulation results,
and yields should be adjusted to match local conditions.
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About Useful to Usable (U2U)

U2U is an integrated research and extension project, funded by the USDA,

to improve farm resilience and profitability in the North Central U.S. by
transforming existing climate data into usable products for the agricultural
community. Our goal is to help producers make better long-term plans for what,
when and where to plant and how to manage crops for maximum yields and

minimum environmental impact.

The U2U team includes climatologists, agronomists, social scientists and
computer specialists who have come together to create tools to aid in farming

decisions. Partners include Purdue University, lowa State University,

Michigan State University, South Dakota State University, University of lllinois,

University of Michigan, University of Missouri, University of Nebraska,

University of Wisconsin, the High Plains Regional Climate Center, the Midwestern

Regional Climate Center, and the National Drought Mitigation Center.

U2U Study Region

\
L

| Pilot States

[ Major Corn Growing Area
Minor Corn Growing Area

Map created by Adam Reimer

Crop data from National Agricultural
Statistics Service (NASS) U.S. 2007
Census of Agriculture

Major corn areas harvested over
60,000 acres of corn

Minor corn areas more than 5000
acres of corn

PROJECT CONTACTS:

Linda Prokopy

Professor and
Project Lead, U2U

Purdue University
765-496-2221
Iprokopy@purdue.edu

Melissa Widhalm
Project Manager, U2U
Purdue University
765-494-8191
mwidhalm@purdue.edu

For more information,
please visit

AgClimate4U.org
3 @AgClimate4U
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This project is supported by Agriculture and
Food Research Initiative Competitive Grant no.
2011-68002-30220 from the USDA National
Institute of Food and Agriculture.
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