
Improving water quality 
for the Great Barrier Reef 
and wetlands by better 
managing irrigation in the 
sugarcane farming system

Transformational Sugarcane Irrigation  
Practices to Achieve Improved Water  
Quality Outcomes
- How much water does that crop need?  
- When should it be applied?

Many people propose that automated 
irrigation systems offer a solution to 
this problem. They can save farmers a 
significant amount of time by remotely 
turning on and off pumps and valves. 
Unfortunately, automatic irrigation systems 
on their own do not provide (i) any insight 
on the amount and timing of irrigation 
required by the crop and (ii) how irrigation 
schedules should change with soil type, 
farm management and climate.

To unravel these complex interactions, 
another smart tool is needed. This tool is in 
the shape of an irrigation decision support 
tool like IrrigWeb. Unfortunately due to the 
high frequency of irrigations across dozens 
of paddocks, and the need to irrigate almost 
all year round, day-to-day use of IrrigWeb is 
not a feasible solution for many farmers. 

We argue these two SMART 
technologies are SMARTER 

when they are ‘one’

The NESP Project 3.1.2 team, in close partnership 
with its industry stakeholders, and its industry 
partners, investigated if the Internet of Things (IoT) 
could make the two technologies of WiSA and 
IrrigWeb share data and work together seamlessly 
as ‘one’ SMARTER technology.  To achieve this, 
a two-way communication channel was generated 
between the WiSA and IrrigWeb platforms.

What is IoT? 
The Internet of things (IoT), is the inter-networking of 
physical devices, vehicles or other items, embedded 
with electronics, software, sensors, actuators, and 
communication links that enable these objects to 
“talk” and exchange data – or simply put, making 
normal things smarter by connecting them. IoT 
technology is driving the concept of “smart farming”. 
Smart farming is a farming management concept 
based on observing, measuring and responding 
to inter and intra-field variability in crops. The IoT 
technology can transform the industry and enabling 
farmers to contend with the enormous challenges 
they face.
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In recent years concern has intensified that 
human-induced pollutants are leaving farming 
systems and negatively impacting the Great 
Barrier Reef (GBR) ecosystem and associated 
wetlands. Fertilisers in particular are linked to 
losses of dissolved inorganic nitrogen (DIN) which 
are a major contributor to crown-of-thorns starfish 
outbreaks. Because of the strong linkage between 
irrigation runoff and DIN losses, managing DIN 
must involve Improved Irrigation Management and 
Scheduling. The challenge is how to do this in a 
way that remains both practical and profitable for 
farmers and, accrues environmental benefits.
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Auto-irrigation management: an Uplink program 
(WiSA to IrrigWeb) automatically extracts, 
calculates and uploads the irrigation and rainfall 
data from WiSA to IrrigWeb.

Smarter irrigation scheduling: a Downlink program 
(IrrigWeb to WiSA) automatically exports, converts 
and applies the optimised irrigation schedule from 
IrrigWeb to WiSA.

IoT based irrigation monitoring: an IoT based 
irrigation system monitors the irrigation events 
happening on the farm, and utilises the data from 
flow meters, valves and pumps to ensure the 
operation of the Uplink and Downlink programs.

The answers to “How much water does that crop 
need?” ...and, “When should it be applied?”, are 
vital to improving water quality leaving the farm and 
ensuring the sustainability of the GBR. However, 
these two questions must be complemented with a 
third, equally important, question... “How can I do 
this in a practical and effortless way?”. 

This project designed, tested and implemented a 
smarter irrigation system to apply the right amount 
of water at the right time in a practical and effortless 
way using IoT technologies.

The success and benefits of the developed solution 
have captured the attention of many farmers in the 
Burdekin. There is a growing demand from industry 
to implement the solution on more farms. Increasing 
the number of farmers who meet, or exceed, 
industry best practice irrigation management, will 
make significant contributions toward meeting the 
Reef 2050 WQIP targets.
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