
 
 

The new version of the IrriSAT scheduling tool. (IrriSAT v2) 

Introduction. 

IrriSAT v2 is a weather based irrigation scheduling service which is used to inform farmers how 
much water their crop has used and how much irrigation they need to apply. Information is 
produced daily, and can work across large spatial scales. 

The IrriSAT v2 methodology uses satellite images to determine the Normalized DiƯerence 
Vegetation Index (NDVI) for each field, from which the plant canopy size can be determined and 
a specific crop coeƯicient (Kc) can be estimated. By combining Kc with daily reference 
Evapotranspiration (ET0) observations from a nearby weather station, the crop water usage can 
be determined and advice can be provided regarding the amount of irrigation to be applied. 

IrriSAT  v1 in simple terms was developed in low rainfall areas where the majority of crop water 
use was provided via irrigation. 

 The water balance approach to irrigation scheduling keeps track of the soil water deficit 
by accounting for all water additions and subtractions from the soil root zone on a daily 
basis.  

 The IrriSAT methodology uses a simplified approach whereby: ∆S = P + I − ETc. This 
approach assumes crop water consumption (or evapotranspiration) accounts for the 
biggest subtraction of water from the soil root zone while precipitation and irrigation 
provide the major additions.  

 The soil in the root zone has an upper limit of storing water that can be used by crops. 
This upper limit is constrained to the field capacity.  

 As the crop grows and extracts water from the soil to satisfy its water use requirement 
(ETc), the stored soil water is gradually depleted. 

 ETc is estimated using field observations and nearby climate observations.  
 Crop reference evapotranspiration (ET0) is estimated using the FAO Penmen Monteith 

Tall-Crop (alfalfa) reference using observations obtained from weather stations.  
 Crop coeƯicients (Kc) are estimated by directly observing the crop growth on fields using 

remote sensing techniques. Strong relationships between NDVI and Kc can be used to 
achieve this.  

 Tracking the water balance deficit in the root zone allows for a refill point to be defined 
which indicates when irrigation is required.  

 Common metrics which can be used to measure the agronomic performance over a 
growing season include: the irrigation water use index (IWUI); crop water use index 
(CWUI); and gross production water use index (GPWUI). 

Mackay Canegrowers Ltd (MCL) were looking for a simple, easy to use and user-friendly tool that 
could provide scheduling information to sugarcane growers in the high rainfall areas along the 
east coast. 

In basic terms IrriSAT v1 had no way of determining soil constraints so the drawdown on soil 
moisture had no limit or restriction and the negative water balance exceeded the PAW (plant 
available water) that was available to the crop. Although water induced stress on the crop 
reflected by reduced Kc values reduced crop water use, especially below PAW but could not 
determine the soil constraint below RAW (readily available water) nor for that matter the 
saturation amount in diƯerent soil types.  



 
 

In short the IrriSAT methodology assumes irrigation or rainfall gets applied to the soil root zone 
before reaching permanent wilting point (PWP) or PAW. However practically the plant cannot 
extract water at the same rate below RAW as it does above RAW. Therefore irrigations need to be 
applied when the soil moisture content reaches the depletion of RAW for maximum growth. 

We know that CWU (crop water use) has a direct relationship to yield. So, in the example below 
we have lost approx. 4.5mm x 15 days = 67mm x 0.9 = 6t/ha 

Example of a Typical Soil Moisture Sum Chart 

 

 

 

 

These extraction rates are specific to this example other soils and varieties vary. 

IrriSAT v1 versus Soil Moisture Probe (Before modifications to the application) 

 

 

Saturation 

Readily 
Available 
Water 

Root activity: 
determines 
ERD and points 
of extraction 

Stress 

Permanent 
Wilting  Point 

CWU = 8.5mm/day when soil 
moisture within the RAW range 

CWU = 4mm/day when soil 
moisture in the stress area. 

With no modifications to 
soil constraints and 
saturation values IrriSAT will 
continue to draw down 
water. 

The probe data is showing a 
water deficit of -110mm 

In this case IrriSAT is 
showing a water balance 
deficit of -175mm 

This is an extreme case but 
shows what a big diƯerence 
there is if there are no 
parameters that can be 
manipulated. 

 



 
 

IrriSAT v2 with applied settings for RAW, PAWC, Saturation value and a Stress CoeƯicient 
below RAW (Refill Point) 

 

 

 

 

As a point of interest studies were also done on the variability of soil moisture probes within 
close proximity to each other. 

 

 

 

The point is there will be variations in both hardware and modelling outcomes. Probes can only 
show the moisture content within cm’s of the probe.  

The probe data as above 
shows a water balance 
deficit of -110mm 

After the adjustments 
implemented to IrriSAT 
have been applied 

IrriSAT  now shows a water 
balance deficit of -113mm 

Variations in soil 
moisture probe readings 
in close proximity 5m 
apart. The top graph 
shows a marked refill 
point and variations 
throughout the season in 
comparing the data from 
the 2 probe sites. 

Note circled areas with 
diƯerences in soil 
moisture content varying 
by up to 30% 



 
 

 The strengths of IrriSAT is that it relies directly on imagery for NDVI to determine a crop co-
eƯicient (Kc) X ETo (SILO data)=ETc (Crop Water Use). If adjustments are made to the model to 
limit CWU at stress (RAW) Applying basic soil hydrological properties (Soil Sat, RAW and PAWC 
and inputting actual rainfall it makes IrriSAT reliable and relatively accurate. 

Setting growers up to use IrriSAT 

There are 2 versions of the updated IrriSAT, one is basically for users in NSW. The second one 
has been specifically designed for the sugarcane industry. 

Open the application -best performance in Chrome 

Other recommended browsers: Mozilla® Firefox®, version 48 or higher Google® Chrome®, version 
51 or higher Apple® Safari®, version 17 or higher 

https://irrisat-mackay-canegrowers.ts.r.appspot.com 

The program will allow you to enter a gmail account or alternatively set up a gmail account and 
enter your password-the app will take you through the process. 

There are 2 ways to set up your fields/paddocks in IrriSAT. 

I would strongly suggest that before you start you get in touch with Mackay Sugar (geospatial 
team) who will send you a kml. File to import into IrriSAT. The file will come via email. Save this 
to a folder on your computer. Ensure you ask Mackay Sugar for the file specifically designed for 
IrriSAT. 

Click on the + button indicated below and the pop-up window will appear. Choose file and 
navigate to the folder where you saved the kml. File. Open it and it will populate your fields. 

Then set the current view with the little drop-down arrow so that this view always comes up 
when you login. 

 

Alternatively, you can draw your own fields by clicking on the add a field button + as before and 

clicking on the polygon icon. Outline the paddock that you want. Enter the name of the field in 
the pop-up window and click Add. 



 
 

The new version of IrriSAT has been specifically designed for all levels of computer literacy and 
how specific and detailed you want to be with your new scheduling tool. 

Setting up each paddock (the quick but less accurate way) 

Click on the Paddock that you have drawn or imported. A pop-up window will appear. Click on 
the field settings. 

 

Category can be left unless it is a diƯerent crop. 

Field Name -will already be populated if imported via the kml file or you named it. Once you 
have the file, you can easily change the crop age by editing the field name. 

Reference ET- is always SILO. If SILO does not show click on the drop down and select. (click 
Apply) 

Rainfall – select SILO from the drop-down list. (Click Apply) 

Or for more accuracy you can set up a rainfall “Marker” and link all your fields to this. This can 
be data from a rain gauge, weather station which you set up in an excel template available in the 
app within the ? help icon. Download the csv spreadsheet to your computer and populate it. It 
will also take historical data as far back as you want. You can also automatically feed in this 
data via API but will require a technician to set up. You can assign the marker to all or some of 
your fields. If some fields are far away and you do not trust the data from your rain-gauge for 
these fields you can assign SILO data, or install another rain gauge and add a second Marker. 
How to set up a Marker will be explained later. 

Irrigation – select User Defined. (Click Apply).  

Planting Date- Click within the box and a calendar will appear. Enter a date. (Click Apply) 

Harvest Date- is left as Undefined until you harvest unless you are inputting historical data. 



 
 

Scroll down on the right of the settings window to the next list below this one. 

 

 

Share with – you can share an advisor if you wish -leave blank for now. 

ISWD – Initial Soil Water Deficit – to determine the paddocks soil water content when you start 
you can start a crop cycle in say January when under normal circumstances the soil profile 
should be full to field capacity. This will enable you to determine the SWB (soil water balance) 
when you start your crop cycle. If you irrigated that block after January you need to input the 
irrigations (which we will come to a bit later). (Click Apply) 

Enter the refill point- Appendix 1 has a list of soil types that were cored near soil moisture 
probe sites. Note even the same soil types have large variations in PAW and RAW. The Mackay 
Irrigation Project (MIP) found that historical data to set the refill point is inaccurate and suggests 
that growers instal at least one soil moisture probe in each soil type to get a better 
understanding of their specific PAW and RAW. For starters use Appendix 1 or use the 
PAW/PAWC from your Mackay Sugar soil maps and apply 60% of the PAWC to RAW. In real life 
RAW can vary between 50-80% of PAWC in the sugarcane fields monitored. (Click Apply) 

FC – is field capacity or PAW. Enter a figure from the data sources described above. (Click Apply) 

Saturation Days – can vary considerably from 1-15 days. The only way to determine this is from 
soil probe data. Enter 2-3 days if unsure. (Click Apply) 

Stress CoeƯicient – the range is from 0.1-1 With 0.1 as the greatest stress factor. The MIP found 
an average stress factor below refill point is approximately 0.5 (that is the plant extracts half the 
amount of water below refill point as it does above refill point (RAW). (Click Apply) 

Yield CoeƯicient- CWU = Yield. If there are no other agronomic issues in the block. Older 
ratoons will also yield slightly less even if crop demand for water is met. The yield coeƯicient 
would be 1. However in early ratoons and if there are no significant stress days other than dry 
down (approx. 60 days to maximise sugar with no significant decrease in yield) then CWUE (crop 
water use eƯiciency) will increase this yield by a factor of 1.15 (15% increase in eƯiciency and 
yield. (Click Apply) 



 
 

Rainfall Inputs if not using SILO data. 

Go to ? (help icon). Download “Device Data Template” and add it to your folder where you put 
your kml. File. Populate the date column from the start of the season eg. 1/06/2024 -drag down 
and fill to present date and add rainfall either manually or copy paste from another spreadsheet 
or from any other data source. You can also go back and put in historical data but it is probably 
easier to use SILO data if you want to look at historical events of the paddock. I would not input 
irrigations in this template as you would then need a “Marker” for each field. Name your file as 
eg. Name_Rain1 leaving no spaces. 

Once you have set up your spreadsheet CSV. File go back to the IrriSAT app. Click on + to add a 

field. Click on “add a marker” 

Put this marker where your rain gauge is. Name the marker with exactly the same name as the 
file. Then click Add. 

 

When you have completed the steps above the marker will change from red to blue. 

Click on the “Marker” and a pop-up window will display. Click on “Choose File”. The app will 
take you to your computer folders -navigate to the “rain” file and open it. 

 



 
 

You will now see all your rainfall events in the window. NB IrriSAT data refreshes daily at 
10.00am. If you have updated rainfall data it may not update until the next day. 

 

 

This has downloaded all your rainfall history that you have put in. To add new rainfall events the 
tabs at the top of the pop-up window allows you to do this with a date tab and a rainfall tab and 
then Apply. If you hover your mouse just below the rainfall tab, pop-up icons will appear to 
zoom, pan and download data. 

 If you know that some blocks missed out on a rain event you can edit individual blocks by 
clicking on the paddock. Click on the raindrop icon. Move the graph so that the red line is in line 
with an event you want to change and add a new rainfall amount. 

 



 
 

This window has been populated with the data from the “Marker” or the SILO data. 

This is also the primary window where you enter your irrigation events, because each paddock 
will have diƯerent irrigation events. 

The setup should now be complete. To quickly see what the water balance is for each paddock 
click on the drop arrow in “My Fields” 

 

 

Main window icons 

 

 

 

 

 

 

 

List of fields 
and summary 
of WB for each 

Add  
paddocks 
or marker 

Quick 
logout 

Set 
Current 
View 

Show 
current 
location 

Help. 
Technical & 
templates 

Refresh data 
when an input is 
not accepted 

Change the 
date for 
paddock 
imagery 
and crop 
status 

Change 
view 
from 
satellite 
to terrain 

Change to 
diƯerent 
Satellite views, 
clouds, NDVI, 
NDMI, Kc. One 
view at a time. 

Sliders 
for 
more 
detail 

NDVI- Shows vegetation greenness and density. 

Kc -Shows crop co-eƯicient. Canopy density. 
CWU (ETc)= ETo x Kc (blue good brown dead) 

NDMI – Shows vegetation water content 



 
 

Click on the paddock 

Navigate around the irrigation panel to see what is available:  

 



 
 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

Refill Point 

Shows the Crop Factor 
through the season Kc, and 
this window will allow you to 
edit the Kc values. Important 
for the beginning of the 
season when theoretically Kc 
values should be near to 0 
because it takes ratoons 
approx. 18 days for 
establishment and plant 
cane 30 days 

PWP 



 
 

Same window shows: Crop Water Use 

 

 

 

 

 

 

 

 

 

And the following report: 

 

All of the above can be downloaded in csv files 

 

 



 
 

Block Variability 

One of the greatest strengths of IrriSAT is the ability to show crop variability and a visualisation 
of reduced Kc values as the crop begins to dry oƯ from water stress. These Maps are also useful 
to determine appropriate sitings for soil analysis and in combination with NDVI and NDMI views 
to determine blocks for harvesting. 

Blocks at the beginning of March when soil moisture was near full 

 

 

Blocks at the end of May at the onset of stress and soil moisture below refill point. 

 

 
 

 



 
 

Reporting  

End of season report-once you have harvested the block and entered the harvest date the end 
of season report will appear here. However, the report is live to outputs through the season. 

 

The Irrigation panel has numerous graphs within each symbol. 

Hover your cursor above each graph and these icons will appear. 

You can download the data as a CSV file, download the graph as a photo, pan around, zoom in 
and out, (reset axes, and autoscale- administrator only). 

You can download certain data from diƯerent graphs to a CSV file and work out shortfall in water 
applied, stress days, t/ML and much more. 

End of season reporting has not been completed and is still in a simple format which will be 
expanded on to report the following: 

Example of Report and downloaded data  

The end of season report below can be downloaded as a pdf file. Excluding potential yield, 
dryland yield and actual yield. However, the report will include the crop water use shortfall 
(CWU shortfall) and estimated yield.  

Paddock 00000A/ 17-01/ SRA21/ 2R  

Season Report as at Sunday 24th November 2024 

Area:11.3 ha 
Rainfall: 1422 mm 
Irrigation: 0 mm 
Total Water Applied: 1422 mm 
Crop Water Use: 1218 mm 



 
 

Crop Water Use Shortfall: 371.14 mm 
Soil Water Deficit: -59 mm 
Estimated yield: 122 t/ha 
Stress days: 172 days 
 
Paddock Settings 
Category:  Undefined 
ET data source:  SILO 
Rainfall data source:  WL 
Irrigation data source:  Undefined 
Planting date 15/10/2023 
Harvest date 24/11/2024 
I.S.W.D:  100 mm 
Refill point:  70 mm 
Field Capacity:  100 mm 
Saturation Days:  2 days 
Stress coefficient:  0.3 
Yield coefficient: 1 

You can also download the data as a CSV file and save as an excel file. This gives you the ability 
to add productivity data. 

Actual yield and CCS will come from your mill productivity data  

To determine the estimated Potential Yield = CWU (1107mm)+CWU shortfall 
(52.51mm)=1160mm/10=116t/ha 

To determine the estimated Dryland yield = CWU – Irrigation – CWU shortfall 
=(1107-110-52)/10 = 94t/ha 
This is based on the 2024 rainfall season for this crop and only 1.6ML/ha was required to meet 
crop demand and 1.1ML/ha was actually applied. 

 

Report
Paddock 04192/ 01-02/ Q240-6R Season Report
Rainfall mm 1467
Irrigation mm 110
CWU mm 1107
CWU Shortfall mm 52.51
Stress Days 26
Est Yield t/ha 110.7
Est. Potential Yield 116.0
Est. Dryland Yield 94.4
Actual Yield t/ha 107 For input after report download
CCS % 13.8 For input after report download
Settings
ET Data Silo
Rainfall data Wayne1_WL
Plant /Ratoon  Data 30/08/2023
Harvest Date 29/07/2024
ISWD 70
Refill Point mm 70
Field Capacity mm 95
SWD at Harvest mm -44
Stress Coefficient 0.1
Yield Coefficient 1



 
 

 

Once harvest is complete download the report and use the SWD of 44mm and change the plant 
date with the harvest date and change the field name by only increasing the ratoon from 6-7th 
ratoon and the next crop cycle will begin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date

ETc 
Cumulative 
[mm]

Total water 
applied 
[mm]

Rainfall 
Cumulative 
[mm]

Estimated 
yield [t/ha]

Refill point 
[mm] FC [mm] WB [mm]

Rainfall 
[mm]

Irrigation 
[mm]

ETc Daily 
[mm]

CWU 
Shortfall

30/08/2023 0.038 0 0 0.0038 -70 -95 -70.038 0 0 0.661821 0.661821
31/08/2023 0.08 0 0 0.008 -70 -95 -70.0418 0 0 0.731486 0.731486

1/09/2023 0.123 0 0 0.0123 -70 -95 -70.046 0 0 0.748903 0.748903
2/09/2023 0.166 0 0 0.0166 -70 -95 -70.0503 0 0 0.748903 0.748903
3/09/2023 0.208 0 0 0.0208 -70 -95 -70.0546 0 0 0.731486 0.731486
4/09/2023 0.248 0 0 0.0248 -70 -95 -70.0588 0 0 0.696654 0.696654
5/09/2023 0.29 0 0 0.029 -70 -95 -70.0628 0 0 0.731486 0.731486
6/09/2023 0.329 0 0 0.0329 -70 -95 -70.067 0 0 0.87065 0.87065
7/09/2023 0.349 0 0 0.0349 -70 -95 -70.0709 5.8 0 0.446487 0.446487
8/09/2023 0.391 5.8 5.8 0.0391 -70 -95 -64.2729 5 0 0.937623 0
9/09/2023 0.436 10.8 10.8 0.0436 -70 -95 -59.3149 0 0 1.004596 0

10/09/2023 0.48 10.8 10.8 0.048 -70 -95 -59.3599 0 0 0.982271 0
11/09/2023 0.531 10.8 10.8 0.0531 -70 -95 -59.4039 0 0 1.138542 0
12/09/2023 0.579 10.8 10.8 0.0579 -70 -95 -59.4549 1.6 0 1.071569 0
13/09/2023 0.637 12.4 12.4 0.0637 -70 -95 -57.9029 0 0 1.294812 0
14/09/2023 1.611129 12.4 12.4 0.161113 -70 -95 -57.9609 0 0 0.974129 0
15/09/2023 2.715143 32.4 12.4 0.271514 -70 -95 -38.935 0 20 1.104013 0



 
 

Updating the IrriSAT application: 

IrriSAT  may require changes going forward. It would be a good idea to update the app. 
Periodically. 

To do this: Click on the 3 dots here before you sign in 

 

 

Click on Delete browsing history 

 

 

 



 
 

Only tick the following 2: otherwise, you will lose all browsing history and contacts etc. And click 
on “delete data” tab to finish. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Appendix 1 -  Soil hydrological data for Mackay (Limited by soil cores and soil moisture 
probe data). 

 

Summary of soil types into broad-bands
Chemistry

SG SPC_Major MS_Group Variant Site PAWC ERD Physical PAWC RAW ERD
C Brightley Black Earth VP 79 140 900 Cl 170 110 1200 65%
BC VP Black Earth Brightley 73 127 800 EC/Cl 127 80 900 63%
C Brightley Grey Clay 301 94 900 BD 90 70 900 78%
BBC Silent Grove Black Earth 80 114 1200 114 70 1200 61%
SCL Marian Podzolic 74 90 900 BD 120 70-85 100-120 67%
SCL Marian Podzolic 74 90 900 BD 105 70 1100 67%
SCL Marian Podzolic PRV 68 90 >1200 100 75 1200 75%
SL Mirani Podzolic Marian 77 108 1100 BD 108 72 1100 67%
SL Mirani Podzolic 309 89 >1200 110 75 1200 68%
SL Mirani Podzolic 98 60 1000 61%
SL Kuttabul Podzolic Calen 82 60 500 ESP/Cl 90 60 750 67%
SL Kuttabul Podzolic 80 55 600 69%
CL Uruba Podzolic 67 113 1100 113 80 1100 71%
SL Munburra Podzolic 87 105 >1200 85 60 1200 71%
CL Wagoora Prairie 81 120 >1200 120 65 >1200 54%
CL Nabilla Prairie 70 117 >1200 99 70 1200 71%
SCL Wollingford Solodic Eton 71 87 900 ESP/pH 96 55 1100 57%
SCL Wollingford Solodic 66 70 700 BD 80 60 1100 75%
SCL Calen Solodic 300 65 700 ESP/Cl 115 70 1200 61%
SCL Calen Solodic 69 124 >1200 150 100 1100 67%
SCL Calen Solodic 83 122 1200 106 50 1200 47%
SCL Calen Solodic 116 65 1100 56%
SCL Eton Solodic 72 93 900 109 65 1200 60%
SCL Sunnyside Solodic 88 136 1200 EC/Cl 150 110 1200 73%
SCL Sunnyside Solodic 128 90 800 70%
SCL Sunnyside Solodic 127 80 1100 63%
SCL Sunnyside Solodic 105 65 1200 62%
SCL Sandiford Soloth 304 128 >1200 113 67 1200+ 59%
SCL Sandiford Soloth BD 90 70 800 78%
SL Kinchant Soloth 78 82 900 ESP 90 50 1100 56%
SCL Balbera Soloth 86 90 900 EC/Cl 107 70 1200 65%
SCL Pioneer NCB 44 111 >1200 100 60 900 60%
SCL Cameron Alluvial 49 80 1200
SCL Gargett Alluvial 311 107 1200
SCL Pindi Soloth Jumper 76 70 600

Lab Results Observed Probe Data RAW % 
of PAW


