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Programme summary:
Foripdustry, regulators, and government

Irrigation Insight
(Justified Irrigation 2016-21)

Economically sound and environmentally responsible irrigation decision-making

Summary

Irrigation Insight (2016-21) is a joint programme (Crown
Research Institutes, farmers, water user groups, regulator,
industry and extension professionals) funded by the Ministry
of Business, Innovation and Employment (MBIE) to examine
the ease and effectiveness of using high-resolution weather
forecasting, production potential, and drainage estimations
for on-farm water management.

A selection of pastoral farmers from the Canterbury region
were engaged using a co-learning based participatory
approach.

Co-learning revealed an over-lapping yet distinct
understanding of the meaning of water use efficiency.

What does justified irrigation mean?
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The programme has focused on co-developing knowledge
and tools that include all three perspectives on water use
efficiency.

Background

Uptake of irrigation management tools among New Zealand pastoral
farmers has long been reported as poor, but recent studies suggest

it could be improved through inclusive end-user approaches. The
Irrigation Insight team aimed to co-develop irrigation decision support
tools and knowledge using a participatory approach that would
facilitate improved water use efficiency on irrigated pastoral farms.

Water is identified as a vital input in MPI’s Fit for a Better World
initiative, which aspires for an additional $10bn export revenue in
the decade. Irrigation accounts for approximately two-thirds of all
consumptive water allocated in New Zealand. In 2016-17, production
from irrigated agriculture accounted for 2.4% of New Zealand GDP,
and this is projected to grow to 3.1% by 2021-22. There is potential
to enable a significant improvement in on-farm water use efficiency
by applying technology to help users make decisions that are both
economically sound and environmentally responsible.

While irrigation is a stand-alone on-farm practice used to maintain
soil water conditions for optimal crop growth, it needs to balance
several on- and off-farm factors. Every farm and farmer is unique in
their capacity and capability in managing irrigation. Optimal water
use relies not only on managing the day-to-day operational decisions
around when to turn on and off irrigators, but also on having the
right irrigation infrastructure for the needs of the farm business and
environment, and on having the confidence that a good decision has
been made.

The aims of the project were twofold:

To examine, on working irrigating dairy farms, the ease and
effectiveness of using improved weather forecasting and drainage
estimations for on-farm water management

To co-develop knowledge and tools for irrigating pastoral farmers
to build their confidence in better managing irrigation water use,
precisely applying the water needed - where, when, and how
much.



Our programme

The Irrigation Insight programme had four inter-linked components:
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Led by NIWA, in collaboration with DairyNZ, Fonterra, Perrin Ag, AgResearch, IrrigationNZ

and LIC, the five-year applied research programme has focused on understanding the

environmental, social and economic aspects of irrigation management, working with a

collective of stakeholders to understand barriers to changing current practice. It has also

quantified the potential economic and environmental benefits of improved water use efficiency

from integrating high-resolution weather forecast data with on-farm soil moisture and

irrigation measurements.
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Using these principles opened a space for dialogue that

allowed the participants to develop trust, articulate their

values, interests and priorities and enhance learning and
understanding of others.
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Our findings

Perspectives matter

The co-learning process revealed an over-
lapping and distinct understanding of the
meaning of water use efficiency:

Researchers described water use efficiency
as a practice that justifies the application
of each irrigation event by considering
current crop water demand and forecast
rainfall (water supply)

Regulators and land managers described
it as a practice that avoids over irrigation
and prevents drainage of excess irrigation
water and leaching of nutrients below the
root zone

Farmers described water use efficiency as
a practice that mitigates crop water stress

and supports productivity.

Tools support data-based decisions

A series of farmer-friendly decision
assessment and evaluation tools have been
developed that brings together diverse
datasets (rainfall, irrigation, solar radiation,
relative humidity, wind speed, soil moisture,
soil temperature, pasture production,

river flow and water use) combined with
knowledge of climatic, soil, specific on-farm
irrigation practices, irrigation infrastructure,
irrigation supply-demand dynamics, and
high-resolution weather forecasting.

Behaviour change is sustainable if you
easily demonstrate cause and effect

Through the Insight plot visualisation,
farmers can review irrigation decisions and
see the impact of those decisions on pasture
growth, soil moisture and drainage. This
allows farmers to see the cause and effect of
their decisions and to modify future decisions
if required, reviewing based on data and
learning through their own experience.



Our tools Where to from here
The programme developed tools to support on-farm water use decision-making. The tools are designed to scale up from farm

What irrigation approach fits my farm? to scheme units, to enable and address water

IrriSET is an irrigation strategy evaluation tool that helps farmers to link soil type, water supply management issues at multiple scales.

and irrigation infrastructure to match best irrigation infrastructure and scheduling methods For example, by combining on-farm data
now and under changing climate. It is used by farmers, usually in consultation with others demand data to scheme level reticulation
such as farm consultants and bankers, to inform business strategy on the possible benefit of data, IrriMate can potentially better support
enhancements to irrigation scheduling and infrastructure development. the key irrigation objective of irrigating

IrriSET provides farmers, banks, industry, and regulators data to understand the effectiveness in the right place at the right time, in

of current irrigation practices under a changing climate and the level of future proofing that right amounts. We are working with both

would be needed to enable environmentally sustainable, socially acceptable, and economically individual farms and irrigation schemes to

L ) improve their on-farm irrigation practices for
sound irrigation practice. P g P

Should I irricate todau? the best industry outcome.
ould I irrigate today:
The TrriSET strategy tool is supported by MPT

IrriMate is an operational tool that helps farmers and regulators to easily connect cause to funding to further develop into a climate

effect (rainfall and irrigation to drainage and to pasture growth). Used daily, in the office and change adaption tool including:

‘on the fly', by farm managers and staff to determine and coordinate efficient on-farm irrigation i ‘ [ l
activity, it is a highly visual story of everything irrigation-related to support daily and near- Extending IrriSET to all irrigated pastora
. . areas of New Zealand
future decision making.
, , Including climate change functionality

The Insight plot from IrriMate. . ‘
to the tool to simulate the changes in
AT supply-demand relationship as controlled

by climate

Including a pasture growth model that
accounts for daily weather and soil water

conditions

Developing educational and training
materials to enable adaptation of IrriSET
by a wider stakeholder community.

Irrimate includes a new way to visualise measured and forecast soil moisture movement,
weather forecasts, and potential pasture growth data - through the Insight plot. This includes
current soil moisture demand and forecast weather conditions; near-real time depiction

of irrigation, soil water conditions within and below rootzone, signalling the occurrence of
drainage; and modelled daily pasture growth linked to available soil water within the root zone.

This visualisation of soil moisture data alongside weather forecast and pasture production has
enabled a transformative change in farmer behaviour. It offers farmers a way to understand
complex information immediately; it uses real time, localised data and offers a versatility of
views to inform and support decision-making. The IrriMate tool also includes long-term records
that capture a farmer’s irrigation behaviour over time, that can provide compelling evidence for
the regulator, demonstrating best irrigation management practices.
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For more information:
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Products >
IrriMate: An online irrigation-drainage management tool

IrriSET: An online irrigation demand modeling tool under current
and climate change conditions

SoilMate: A mobile app to spatially map and forecast soil
moisture
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