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The Role Played by Irrigated Agriculture

Irrigated agriculture is expected to continue to play a major role
in achieving sustainability in the food and agriculture sector, through
improvements towards food security and quality of life, while conserving
the environment.

Especially during the second half of the last century investments
in water for agriculture have made a relevant contribution towards
sustainability by promoting decent livelihoods, increasing food security and
reducing poverty. From 1940s food production started to outpace population
growth, with an average annual crop production growth of 2.0-2.1% over the
period 1969-1999 [1]. Higher yields have been partially achieved due to the
expansion of irrigated areas and improvements in water management on
irrigated lands [2].

Overthe same period irrigation development has increased food stability,
lowered food prices, created employment opportunities and increased rural
income, with a multiplier effect estimated as between 2.5 and 4 [3,4]. The
prevailing point of view is that the impacts of irrigation have been much
more significant than simply agricultural development, embracing relevant
rural developments, transforming road systems, education, health, and the
entire way of life in rural areas [5].

Today, irrigated agriculture has to cope with a number of threats and
challenges such as water scarcity, mitigation of negative environmental
impacts associated to conventional agriculture, with the opposition of
climate change effects.

Any increment of agricultural yields will necessarily rely largely on site-
specific approaches characterized by not only a more accurate estimation
of crop water requirements, but also on improvements in operation and
management of irrigation and fertirrigation practices.

Problems and Threats

Global land and water resources are considered to be sufficient
to produce food over the next 50 years on the condition that water for
agriculture is better manage [5]. But which factors will reshape the future of
irrigation and drainage systems?

Today a number of countries are economically constrained and in the
condition of not continuing financing irrigation and agricultural research.
The decline of public expenditure may bring unpleasant consequences
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such as economic stagnation, increases in world food prices and further
degradation of the agricultural resource base [5].

A second point relates to production trends. According to future
projections in developing countries the share of irrigation to total agriculture
production is expected to relevantly increase as global population shift from
staple crops to higher value food produce [6]. This trend is associated with
investments in food supply chain reliability and precision water application,
as already demonstrated in China [7].

In addition, by 2050 approximately two-thirds of the world's people
will live in cities [8]. The increasing urbanization will in turn increase water
demand, stressing competition between urban and agricultural sectors, and
changes the production structure of agriculture.

Thereby, technological improvements capable of increasing the
productive capacity of agriculture need to be encouraged at both institutional
and private level. The present irrigation infrastructure is deteriorating or
aged and need to be preserved and modernized. Water applied has to
be maximized, limiting losses and re-using low-quality water effluents:
investments are required to improve the existing infrastructure. To balance
future water demand shifted by urbanization processes, compensating
investment in new supplies and increased water productivity will be
required. Also, additional investments in water treatment and conveyance
will be necessary in order to reuse urban and industrial wastewater in
agriculture [5].

How irrigation and drainage systems will have to adapt to climate
changes are issues that institution are compelled to cope with. Climate
change represents somehow additional uncertainty towards the scope for
increasing water productivity and may additionally hamper the availability
of water resources as one of the main concerns regards increased rainfall
variability. Reductions in rainfall at tropical latitudes have been already
observed [9], while irrigation water withdrawals are currently stressing many
of the world's major river basins [10].

Other possible impacts of climate variability include changes in
temperature, sea level rise, floods and coastal erosion [11].

Possible Responses

The aforementioned contingencies may affect planning principles and
design criteria which will have to be systematically reviewed, with increased
flexibility in planning and design processes in order to incorporate uncertain
responses to the various possible climate impacts. Short-term strategies
need to be implemented to face long-term uncertainties. Effective programs
would have to be implemented within the following contexts:

« Increased stakeholder participation, including governments,
professional and research institutions and non-governmental
organizations to action programs at international (river basin),
national, and regional level.

+ Raising expenditure on irrigation and agricultural research, avoiding
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stagnation and increases in food prices and containing degradation
of the agricultural resource base.

Adoption of a comprehensive integrated approach for environmental
management of water and land, improving water control capability in
terms of quantity and quality.

Enhanced water supply predictability and increase transparency and
accountability to the final user, with water pricing based on measured
deliveries.
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