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Agricultural Travelling Gun

Irrigation Scheduling CalculatorUs er 6 s Gui

Information from theB.C. Irrigation Management Guiggoduced by thérigation Industry Association

of British Columbia has been used as a guide in the preparation of this docurhetigation Scheduling
Calculator was developed solely by the Ministry of Agriculture and Lands and the Irrigation Industry
Association of British Columbia with funding from the Canada British Columbia Water Supply Expansion
Program.

INTRODUCTION

The Irigation Scheduling Calculator found atww.irrig ationbc.can has been developed specifically for
use in British Columbia although other regions can use the calculator by entering their own Reference
Evapotranspation (ETo) dataThis guide providebackgroundnformation on the parameteasd
calculations usetbr sprinkler systemm theAgricultural Irrigation Scheduling Calculator. While there is
on line help available on the calculator often not enoughildetprovided to make a good determination on
which value to use.

Irrigation systems should be designed and operated to suppsofeater requirement while imimizing
runoff and leachinglo ensure peak irrigation system performance the systermdsasigld take into

account evapotranspiratiocrop coefficients, soil type and irrigation system efficiencies. High frequency
irrigation leads to increased surface evaporation and usually a higher rate of transpiraticcrdyy e
Agricultural Irrigation SchedulingCalculatorminimizes the frequency of irrigation but maximizes duration
of application that is allowed by the soil acrdp. It is better to have an irrigation schedule where irrigation
occurs less frequently but fully utilizes water stbinrethecrop® r oot zone.

The Agricultural Irrigation Scheduling Calculator assumes that the irrigation system has been properly
designed to match the location, soil type armpwater requirements and maintained in good operating
condition. It is recoomended that a Certified Irrigation Designer be used to design an irrigation system

The calculator takes the following information into account in the development of an irrigation schedule:

1 How much water theroprequires

1 How much water can be storedtire soilthatis readily available to thglant?

1 The amountf effectiverainfall that is useable by the plant.

1 How much water the irrigation system needapply to make up the moisture deficit that has occurred.

This Useits Guide provides direction otine calculations that are made by the calculatal how to select
the information that populates the entry boxes in the calculEhbere are fousections in the calculator that
must be completed in order for a schedule to be developed. These are:

1 CropType

1 Soil Crosssection

1 Irrigation System Design
1 Irrigation Scheduling

To navigate from step to step click the next button on the lower right side of the screen.

Irrigation Industry Association of British Columbia Agriculture Travelling Gun Irrigation Scheduling Calculator
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To begin using the irrigation calculator, open the website
www.irrigationbc.com Scroll down to the irrigation
calculators. Click on the Agricultural Calculator icon. B Londscape Calculator

‘.‘:f?a helps develop watering

ovall .
lw—21=] times for landscape

obt

Irrigation Calculators

irrigation.

Figure 1- Irrigation Calculators

| Agricultural Calculator
9 : .| helps develop watering

Wizals) times for agriculture

" irrigation.

The signin page will appear. Follow
the instructions on the page if creating
a new account. See Figure 2.

Agricultural Irrigation
SCHEDULING CALCULATOR

Enter your userame and password,
then clickLogin!

) Landscaps Irrgation
Returning Users 1s this your first visit to the Calculator? Scheduling Calculator

This Irigation Scheduling Calculator uses real-time daily evapotranspiration (£T)
rates determined from climate stations that are linked to www.Farmuest.com. All
Farmwest stations are located vithin British Columbia.

For case studies outside BC, the Calculator allovs users to input local ET data that
reflects the climate conditions at their specific location.

Figure 2 - Login

| Register New Account |

Forgotten Username/Password? m

Click to Switch!

The opening page will appe&ee
Figure 3. You will need to select a field
you have already entered or create a |k B R

new one by clicking oiNew Field. R

Hay Field

Figure 3 - New Fielc . 3. Background Science

Now select the irrigation system you
entered eardir. See Figure 4. Then
click complete worksheets. You can

create another system by clicking on [

Hay Field

New System =

Figure 4 - New Systen

Irrigation Industry Association of British Columbia Agriculture Travelling Gun Irrigation Scheduling Calculator
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1.1 CROPTYPE

Thecroptaballows the type of crop that is to be grown to be sele@ede this is done a number of default
values will be diplayed

éep 1 <« Required Values

Typg Crep Alfalfa M a
Select the type of crop that is being grown in the field. Default Values
The crop type will change the irrigation requirements for the field. Each
crop type has a standard rooting depth which affects total available water Override Defaults? [¥]
storage capacity. The default rooting depth will automatically be used. Ifthe Effactive Rooting Depth of Mature Crops 1 ft s 8
rooting depth is different this value can be changed manually.
The availability coefficient is also affected by the crop type. Certain plants Availability Coefficient 0.55 e

have a better ability to withdraw moisture from the soil. This is reflected by

the availability coefficient. Allowing the soil maisture to be depleted beyond Climate Cosfficiants by Month e
the level indicted by the soil moisture availability coefficient may resultin
lost production May 0.5

June 1

July 1.1

August 1.1

September 0.9

Off Sezsan (7]

A Hide Text

Next Step: Add Soil Cross-Saction

Project handiine (Bonaparte) Irrigation System Hand Line Field Alfalfa 720ft x 1200ft (20 acres) e R

Figure 51 Crop Type Tab

Effective Rooting Depth of Mature Crops

The cr o pooteg deptht(RDYyi®the soil depth from
which the crop extracts most of its water needs. It is determine
by digging a soil pit to observe the actualtimog depth or using
plant rooting depth information from other sources. A deeper
rooting depth creates a larger reservoir of water for the plant to
draw upon between irrigatiofthe calculator provides an
estimate of the crop rooting dephbtomatically. he depth
selected by the calculator can be altered if the plant is not FAND
mature or if there is a soil depth restriction that limits the crop /N
rooting depth by clicking on the override defaults tab.

Effective

Figure 6 - Rooting Depth

Irrigation Industry Association of British Columbia Agriculture Travelling Gun Irrigation Scheduling Calculator
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Availability Coefficient (AC)

Plants can only extractgortion of the water stored in the soil without being stressed. The

availability coefficient (AC) is used to determine the portion of water stored in the soil that is

readily available to the plant. The availability coefficient is expressed as a percamtiigaused to
calculate the Maximum Soil Water Deficit (MSWD) in the soil crbsection tab. The MSWD is the
maximum amount of water that may be removed from the soil before irrigation is again required. The
calculator selects a default AC automatiga$ shown in Table 1. This value can be changed by
clicking on the override defaults tab.

Rooting Depth (RD) and Availability Coefficient (AC)

RD RD
Crop [ft] [m] AC Crop [ft] [m] AC
Alfalfa 4 1.2 0.55 Hops 4 1.2 0.50
Almonds 4 1.2 0.40 Kiwifruit 3 0.9 0.35
Asparagus 4 1.2 0.45 Lettuce 11/2 0.45 0.30
Beans, green 2 0.6 0.45 Loganberries 4 1.2 0.50
Beets 2 0.6 0.50 Onions, green 11/2 0.45 0.30
Blackberries 4 1.2 0.50 Pasture species 11/2 0.45 0.50
Blueberries 2 0.6 0.50 Peas 2 0.6 0.35
Broccoli 2 0.6 0.45 Peppers, sweet 3 0.9 0.30
Brussel Sprouts 3 0.9 0.45 Potato 2 0.6 0.35
Cabbage 11/2 0.45 0.45 Pumpkin 4 1.2 0.35
Cantaloupe 4 1.2 0.45 Radishes 11/2 0.45 0.30
Carrots 2 0.6 0.35 Raspberries 4 1.2 0.50
Cauliflower 11/2 0.45 0.45 Spinach 2 0.6 0.20
Celery 2 0.6 0.20 Squash 3 0.9 0.50
Cereals 3 0.9 0.50 Strawberries 2 0.6 0.20
Clover (ladino) 11/2 0.45 0.50 Sugar Beets 4 12 0.55
Clover (red) 3 0.9 0.50 Tomato 2 0.6 0.40
Corn, field 4 1.2 0.50 Tree fruits (12 ft x 18 ft) 4 1.2 0.40
Corn, sweet 3 0.9 0.50 Tree fruits (3 ft x 10 ft) 2 0.6 0.40
Cucumber 11/2 0.45 0.50 Tree fruits (6 ft x 12 ft) & 0.9 0.40
Eggplant 3 0.9 045  |Turf 12 0.15 0.50
Garlic 11/2 0.45 0.30 Turnip 11/2 0.45 0.50
Grapes 4 1.2 0.40

Table 1 - Rooting Depth and Availability Coefficient

Climate Coefficients by Month

Each type of crop selemd has a different consumptive rate for water. The crop coefficient adjusts the
evapotranspiration rate to the crop type and crop growth stage. The calculator provides a default crop
coefficient for each month. With crops that have multiple cuts this cgpisee use cycles through

the growing season. For use with the calculator these numbers have been averaged for the growing
season. The crop coefficients can be changed if better data is available.

Jimtl /

/ / // /

Figure 7 % / /
Growth Cycle for Multiple Cuttings | € / / sec{,\d ,h-/d
dev mid cutting cult:ing frost

«— late
! Il il Il 1 1

!
T T T T T T T T
75 100 125 150 175 200 225 250 275 300 325

day of the year
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1.2 SOIL CROSS-SECTION

Knowledge about the sas important to ensure that water is applied when required bgridpeAlso the
applicationrate andrrigationintervalare affected by the soiThe basisoil information require@nd
calculated in the calculatos describedelow. The Soil Texture byDepthtab is where the soil type and
depth is entered he calculator selects the parameters described below.

Soil Texture and Structure

Soil texture is a term used to describe the size of individual soil particles such as sand, silt, or clay.
Soil texture class is a name given to a soil to describe the relative amounts of sand, silt, or clay in
that particular soil. The class name may be sandy loam, loamy clay, silty clay loam, etc. See figure
2. Soil texture has a major influence on the amountater that can be stored in the soil against the
pull of gravity. It also has a major influence on solil infiltration rate and the permeabiligodf a

these terms are described in more detail later in this section.

Figure 8 - Soil Textural Triangle

Soil structure is the arrangement of soil particles and soil aggregates into recognizable patrticles or
lumps. Aggregates occur in almost all soils, but their strength, size and shape varies between soil
types Soil gructure can be described in many ways such as; granular, blocky, crumb, platy, massive
or granular. The structure also influences the amount soil water holding capacity and the infiltration
rate. Soil with poor structure at the surface will not allow wadenfiltrate easily.
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