AUTOMATION OF
FURROW IRRIGATION
The National Centre for Engineering in Agriculture (NCEA) received
funding from SRA to investigate the automation of furrow irrigation
in the sugar industry. The first phase involved a review of potential
commercially available control hardware, sensors and radio systems
and the installation of this equipment on three farms. These farms were
chosen because they represented three different, but common, types of
irrigation infrastructure in the Burdekin. The sites are: delta farm (Denis
Pozzebon, Airville) with multiple pumps, interconnected pipelines and
recycling; BRIA farm (Russell Jordan, Upper Haughton) with channel
supply and no pumping or recycling; BRIA farm (Aaron Linton, Leichhardt)
with river pumps and recycling. The costs and benefits associated with
each site are unique to that setting and are only intended as a guide.

An economic analysis has been
completed for each farmer to quantify
the costs and benefits associated with
the automation. An attempt has also
been made to determine other benefits
that don’t have a direct economic value
such as the social/personal benefits and
water quality outcomes.
For each of the growers in the project,
the greatest economic impact has come
through savings in their time (both
checking on irrigation progress and
travelling to and from the paddock) and
vehicle costs. Also, Denis and Russell
have saved water. For Denis this is a
saving in the cost of purchasing water
and pumping it. Russell has no pumping
costs, but has saved on water purchases,
as well as being able to sell this saved
water as a temporary transfer. Aaron
has not saved any water—the project

identified that he was actually underirrigating—therefore the automation
has enabled him to better meet the
crop demands. In addition Aaron can
now irrigate entirely during off-peak
times (nights and weekends) and has
been able to switch to the lowest cost
electricity tariff and operate the system
satisfactorily.
The cost effectiveness of each system
is a combination of the setup costs and
the economic benefits, and varies for
each site. For Aaron, the cost-benefit
analysis is overwhelmingly positive
and is largely driven by the savings
realised by changing to the lowest cost
electricity tariff and the vehicle savings
associated with not travelling 70km
(return) just to check water. In Russell’s
case the balance is also positive. Here
the system cost per hectare is the

lowest of the three because it is a large
area (82 ha) with a small number of
blocks to automate (5). This reduces
the amount of hardware required and
means that the savings required to
make the system cost effective are also
lower. Denis’s site has the most marginal
benefit, due largely to the high $/ha cost
(large number of blocks, 8, relative to
the area, 27 ha). As Denis converts more
area to automation the cost per hectare
will decrease, resulting in a greater net
benefit. Also, as the project has evolved,
so have the capabilities of the hardware.
New technologies are making it possible
to reduce the number of radio nodes
that are required. As these are the single
most expensive item after the base
station setup, this has the potential
to substantially reduce the overall
system costs.

While the economic impacts of the
automation systems are relatively easy
to quantify (Table 1), there are other
benefits that are harder to allocate a
dollar value to, especially the personal
and water quality benefits. All three
growers consider the social and family
benefits to be one of the greatest
positives from the project. Reducing the
amount of time they spend on changing
and monitoring irrigation means that
they are no longer constantly tied to the
farm during peak irrigation times. This
saved time is reflected in these growers
having more time with their families and
also means that they now have a better
opportunity to reflect on and actively
manage their farm businesses.
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(Images below) 1. Valve and
WiSA unit on Aaron Linton’s farm.
2. A view of the control system from
Aaron Linton’s base station.
3. Denis Pozzebon opperating his
automation with his phone. 4. Using
WiSA technology and solar power,
here the automation controls the
actuators to open and close valves.
(Over page) 5. Drain sensors are
an important component of the
automation system. 6. Upper
Haughton grower Russell Jordan
has implemented automation with
no pumping or recycling. 7. Denis
Pozzebon at an automated outlet
on his farm.

The effect of the automation on water
quality is hard to measure. However
irrigation losses are considered to be
the main pathway for the movement
of nutrients and pesticides in the
Burdekin. By reducing the amount of
water running off blocks or being lost
to drainage below the root zone there
should be an improvement in overall
water quality.
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TABLE 1. SUMMARY OF AUTOMATED SITES
RUSSELL JORDAN

AARON LINTON

DENIS POZZEBON

Gravity feed

River pumps and
recycling

Bores, open water and
recycling pumps

Area (ha)

82

53

27

Total Cost

$49,700

$68,365

$59,700

$606

$1,290

$2,211

$6,957

$9,766

$8,529

$12,653

$20,034

$8,581

$5,553

$10,268

$53

Blocks were being
underwatered

Approx 20%

UPPER HAUGHTON

Irrigation delivery system

Cost/ha
Annual Cost (assuming 7 yr life)
Annual Benefit
Annual Benefit - Cost

LEICHHARDT

AIRVILLE

Summary of Benefits
Water saving

Approx. 10-15%

Energy use saving—reduced pumping time

Saving from changing electricity tariff

Gravity system,
no pumping
No pumping

Not applicable

>40% reduction

Labour saving—
time spent changing/checking irrigation
and travelling to the farm
Vehicle cost saving

> 10,000 km/yr

Improved record keeping—
irrigation is automatically captured
Social or family benefits
Water quality improvement
Reduced deep drainage losses
(water table impacts)
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Potential saving but
not investigated during
project

KEY PROJECT FINDINGS

CONCLUSIONS

•	Automation of furrow irrigation is possible, practical
and in many cases cost effective.

The three farms in this project have demonstrated a
range of costs and benefits. The different farm layouts
and irrigation systems have highlighted the fact that a
favourable cost benefit scenario is reliant on the farm
design, water sources and current management. Not all
growers will see a positive cost benefit outcome from
installing automation, or they may only achieve a positive
outcome if the automation allows them to improve their
irrigation scheduling and management. On the other
hand, some growers may see extensive benefits. It should
also be noted that the cost of borrowing money to install
an automation system has not been considered in these
scenarios.

•	Many systems in the Burdekin can be automated with
minimal changes to on-farm infrastructure.
•	The installed automation systems allow farmers to
control, schedule and monitor irrigations from offsite.
•	Automation provides the major benefit of a reduction
in farm labour.
•	Automation once used to its full potential allows
better timeliness of irrigations leading to potential
reductions in water and energy use.
•	Automation allows irrigators to better target off-peak
power tariffs.
•	End of row sensors and within field sensors allow the
system to adapt to changes in soil intake and/or flow
rates and adjust the irrigation timing appropriately.

Growers who are considering automation are encouraged
to seek assistance with developing their own cost benefit
analysis to inform their decision on whether to invest in
this technology.

•	The system is commercially available.
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