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DESCRIPTION
Water is a vital resource for agricultural production and food 
security. However, water scarcity and climate change pose serious 
challenges to the sustainability and efficiency of irrigation 
systems. Therefore, there is a need for innovative and adaptive 
water management techniques that can optimize water use and 
minimize environmental impacts. One such technique is 
precision irrigation, which aims to apply water to meet the 
specific needs of individual plants or management units, based 
on real-time monitoring and control of soil moisture, crop 
growth, weather conditions, and other factors.

Precision irrigation can improve water productivity, crop quality, 
and yield, as well as reduce water losses, energy consumption, 
and greenhouse gas emissions. However, precision irrigation also 
requires a high level of coordination and integration among 
various components of the irrigation process, such as water 
allocation, irrigation infrastructure, irrigation models, and 
management strategies. These components need to work 
together in a harmonious and synergistic way to achieve the 
desired outcomes of precision irrigation.

Water allocation is the process of determining how much water 
to apply, when to apply it, and where to apply it. Water 
allocation in precision irrigation should be based on the actual 
water demand of the crops, which can vary spatially and 
temporally depending on soil properties, crop characteristics, 
weather conditions, and management practices. Water allocation 
should also consider the availability and quality of water sources, 
as well as the environmental and economic impacts of water use. 
Water allocation in precision irrigation can be achieved by using 
sensors, models, algorithms, and decision support systems that 
can collect, process, analyze, and communicate data on soil 
moisture, crop water status, evapotranspiration, rainfall, 
irrigation scheduling, and water balance.

Irrigation infrastructure is the physical system that delivers water 
from the source to the field. Irrigation infrastructure in precision 
irrigation should be designed and operated to ensure uniformity,

accuracy, reliability, flexibility, and adaptability of water delivery. 
Irrigation infrastructure in precision irrigation can include 
different types of irrigation methods (such as drip, sprinkler, 
surface), irrigation devices (such as valves, pumps, pipes), and 
irrigation controllers (such as timers, switches, sensors). Irrigation 
infrastructure in precision irrigation can also incorporate smart 
technologies such as wireless communication networks, remote 
sensing devices, cloud computing platforms, and artificial 
intelligence systems that can enable real-time monitoring and 
control of water flow and pressure.

Irrigation models are mathematical tools that simulate the 
physical processes and interactions involved in the irrigation 
system. Irrigation models in precision irrigation can help to 
understand the dynamics of Soil-Water-Plant-Atmosphere 
Continuum (SWPAC), to predict the effects of different 
irrigation scenarios on crop growth and yield, Water Use 
Efficiency (WUE), and environmental impacts (such as runoff, 
erosion, salinization, nutrient leaching, and greenhouse gas 
emissions), and to optimize the irrigation strategies based on 
multiple objectives and constraints. Irrigation models in 
precision irrigation can range from simple empirical models to 
complex mechanistic models that can account for various factors 
such as soil heterogeneity, crop diversity, climate variability, and 
management practices.

Management strategies are the actions and decisions that guide 
the implementation and operation of the irrigation system. 
Management strategies in precision irrigation should be based on 
the principles of adaptive management, which involves learning 
from experience, adjusting to changing conditions, and 
incorporating feedback loops. Management strategies in 
precision irrigation should also involve stakeholder participation, 
which includes engaging farmers, water managers, extension 
agents, researchers, policy makers, and other relevant actors in 
the planning, execution, evaluation, and improvement of the 
irrigation system. Management strategies in precision irrigation 
should also consider the social, economic, and institutional 
aspects that influence the adoption and performance of the 
irrigation system.
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factors in a coherent and dynamic way. Water allocation and 
integrative management also require continuous research, 
innovation, and collaboration among different stakeholders to 
address the challenges and opportunities of precision irrigation 
in different contexts.
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In conclusion, water allocation and integrative management are 
essential components of precision irrigation that can enhance its 
effectiveness and sustainability. Water allocation and integrative 
management require a holistic and interdisciplinary approach 
that  can  integrate  data,  knowledge,  technology,  and  human 
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