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Abstract

The application of water conservancy information technology in water-saving irri-
gation projects in irrigation areas has been widely studied and practiced. Its appli-
cation effects and advantages have been summarized in existing research results and
practical cases. Through the analysis of these achievements and cases, it can be seen
that the application of water conservancy information technology in water-saving

irrigation plays a crucial role in enhancing efficiency and management in irrigation
areas. The application of water conservancy information technology in water-sav-
ing irrigation projects within irrigation areas has significant effects and advantages.
However, there are still some challenges and areas for improvement. To further im-
prove and promote water conservancy information technology, we can strengthen
data collection and processing capabilities in terms of technology, and improve
model accuracy and prediction accuracy. In terms of management, personnel train-
ing and awareness enhancement can be strengthened to improve the application
ability and management level of information technology. Through continuous ef-
forts and innovation, the application of water conservancy information technology
will make greater contributions to the sustainable development of water-saving ir-
rigation projects in irrigation areas.
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With the increasing shortage of water resources and the increasing demand for water resources, water-saving irrigation
has become an important way to realize the sustainable utilization of water resources. As an advanced technical means,
water conservancy information technology has the potential to play an important role in water-saving irrigation in irrigated
areas. This technology can provide comprehensive and accurate hydrological and water resources data through infor-
mation collection, transmission, processing, and application, and support water-saving management, irrigation scheduling,
decision support, monitoring, and early warning. This paper aims to explore the application of water conservancy infor-
mation technology in water-saving irrigation projects in irrigation areas, summarize its application effect and advantages,
and put forward suggestions for further improvement and promotion [1].

1. Requirements and challenges of water-saving irrigation in irrigated areas

1.1 Background and significance of water-saving irrigation in irrigated areas

Water-saving irrigation in irrigation areas is an important measure for irrigated agriculture in the context of water
resource shortage and sustainable agricultural development. Its main goal is to maximize the utilization efficiency of
irrigation water, reduce the waste of water resources, and achieve high and stable yields of crops through scientific and
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reasonable management and technical means. The significance of water-saving irrigation in irrigated areas is to ensure
the sustainability of agricultural production, improve the economic benefits of farmers, and promote the protection and
sustainable development of the ecological environment. In the case of water resources shortage, the effective use of irri-
gation water is crucial for agricultural production. Water-saving irrigation in irrigated areas involves the adoption of
scientific and rational irrigation technology and management practices, such as drip irrigation and micro-sprinkler irriga-
tion. These methods can help reduce water loss and evaporation during irrigation, improve water utilization efficiency,
and enable efficient irrigation of farmland. By saving irrigation water and reducing irrigation costs, farmers can reduce
water input and water costs and improve the economic benefits of farmland. Water-saving irrigation can also reduce
farmland displacement, reduce water pollution, reduce environmental governance costs, and further improve the eco-
nomic benefits of farmers [2]. Rational utilization of water resources and reducing excessive extraction and discharge can
maintain the balance of the water ecosystem and protect the ecological environment and water quality of water sources.
Through water-saving irrigation, it can also reduce the risk of soil erosion and salinization, protect the sustainable utili-
zation of soil resources, and maintain the stability of the farmland ecosystem.

1.2 Challenges and problems of water-saving irrigation in irrigated areas

In practice, water-saving irrigation in irrigation areas does face some challenges and problems. These include aging
facilities, poor management, difficulties in calculating and satisfying the water demand for crops, an imperfect irrigation
management system and operating procedures, and the contradiction between water resource supply and demand. The
irrigation facilities in some irrigation areas are aging and damaged, leading to the loss and waste of irrigation water. At
the same time, some managers in irrigated areas have insufficient understanding and application of water-saving irrigation
technologies and methods and lack scientific and reasonable management measures, which affects the efficiency of the
irrigation system and the development of water-saving potential. The growth stage, variety characteristics, soil conditions,
and other factors will have an impact on their water demand, so it is necessary to accurately calculate and predict the
actual water demand of crops. However, existing measurement methods and models still have some errors and deficien-
cies, requiring further research and improvement to improve the accuracy and accuracy of water demand. There are errors
and deficiencies in the formulation and implementation of the irrigation plan and a lack of scientific decision support and
monitoring means. Irrigation area management personnel need to establish a scientific irrigation management system and
operating procedures, formulate irrigation plans, and combine the actual situation, monitor and adjust the irrigation water,
to improve the efficiency of irrigation and water-saving effect. With population growth and economic development, water
supply is under pressure, so the demand for agricultural production and ecological environment needs to be balanced in
water-saving irrigation in irrigated areas. This requires the scientific and rational allocation and utilization of water re-
sources, the adoption of appropriate irrigation technology and management measures, to realize the sustainable develop-
ment of agricultural production [3].

2. Application of water conservancy information technology in water-saving irrigation in irri-
gated areas

2.1 Water-saving management

Water-saving management is the key link in water-saving irrigation in irrigated areas, and water conservancy infor-
mation technology plays an important role in it. Through real-time monitoring and remote control, the water conservancy
information system can fine-control and adjust the irrigation water quantity, irrigation time, and irrigation method, to
minimize the waste of irrigation water and improve irrigation efficiency. Water conservancy information technology can
monitor key parameters such as soil moisture, crop growth status, and meteorological conditions in real-time through
sensors, automatic control systems, and remote monitoring equipment. Based on these monitoring data, the system can
automatically adjust the irrigation amount of water, conduct accurate irrigation according to the actual demand, and avoid
excessive irrigation and waste of water resources. Irrigation time and irrigation methods can also be optimized based on
real-time data to ensure that crops receive the right amount of water and irrigation cycles. Water conservancy information
technology can also be integrated with the water resources management system to realize the unified scheduling and
distribution of irrigation water quantity. Through a comprehensive understanding of the supply and demand of water
resources in irrigated areas, the system can reasonably arrange irrigation plans for different plots and crops to avoid
excessive concentration or waste of water resources [4].

2.2 Irrigation scheduling

Irrigation scheduling refers to the formulation of scientific and reasonable irrigation plans and scheduling plans ac-
cording to hydrological and water resources data, crop water demand data, and meteorological data, to ensure that crops
get an appropriate amount of irrigation water. Water conservancy information technology provides decision support
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through data collection, analysis, and model calculation for irrigation managers, optimizes irrigation scheduling, and
improves the utilization efficiency of irrigation water. First of all, through real-time data collection and monitoring, the
water conservancy information technology can timely obtain the hydrological and water resources data in the irrigated
area, including the water level, flow, and water quality information. These data can reflect the status and change trend of
water resources in irrigated areas and provide an important basis for irrigation scheduling. Based on these data, the man-
agers can understand the supply and demand of water resources in the irrigation area and develop a reasonable irrigation
plan. Secondly, the water conservancy information technology uses the methods of data analysis and model calculation
to optimize irrigation scheduling. Through the establishment of an irrigation model and prediction model, combined with
crop water demand data and meteorological data, the system can predict the water demand and irrigation water quantity
of crops, and make a scientific and reasonable irrigation plan and scheduling scheme according to the growth stage and
soil characteristics of different crops and other factors. This can meet the growth needs of crops to the greatest extent, and
avoid excessive irrigation and water waste. In addition, the water conservancy information technology can also combine
with the automatic control system of irrigation facilities to realize the automatic regulation and control of irrigation. By
connecting with sensors, actuators, and controllers, the system can automatically regulate the operation of irrigation fa-
cilities according to real-time hydrological and water resources data and crop water demand data to achieve accurate
irrigation scheduling. This automatic control system can improve the accuracy and response speed of irrigation, and fur-
ther improve the utilization efficiency and water-saving effect of irrigation water [5].

2.3 Decision support

Water conservancy information technology plays an important role in decision-making support in water-saving irriga-
tion in irrigated areas. Through data collection, processing, and analysis, the water conservancy information system can
provide scientific data support and analysis model for the decision-making of water-saving irrigation in irrigation areas,
and help the decision-makers to formulate reasonable irrigation strategies and management measures. Water conservancy
information systems can integrate and analyze multi-source data, including hydrological and water resources data, crop
water demand data, meteorological data, and land use and irrigation facilities information. Through the data of data asso-
ciation and model establishment, the system can comprehensively evaluate the water resources, crop growth, and irriga-
tion effect, and provide comprehensive information and analysis results for decision-makers. Water conservancy infor-
mation technology can help decision-makers develop reasonable irrigation strategies and management measures through
simulation and prediction. Based on historical data and trend analysis, the system can predict the future supply and de-
mand of water resources, crop growth water demand, etc., to provide reference for irrigation decisions.

2.4 Monitoring and early warning

The water conservancy information system can monitor key parameters such as water level, flow, water quality, and
soil water in real-time through sensors, remote sensing technology, and automatic monitoring equipment. These data are
transmitted to the system, and through real-time analysis and treatment, abnormal conditions in the irrigation system can
be found in time, such as pipe rupture, water leakage, water level and abnormal water level, etc. Once the system detects
an abnormal situation, it can send the alarm information to the relevant personnel through the alarm system or the auto-
matic control system, so that they can take timely measures to repair and process it. The monitoring and early warning
function can also help to prevent and deal with possible irrigation problems in the irrigation area in advance. Water
conservancy information systems can analyze historical data and trends to predict potential irrigation risks, such as
drought and water shortage. Based on these prediction results, decision makers can formulate corresponding preventive
and adjustment measures, take measures such as advance irrigation and crop structure adjustment, to reduce irrigation
risks and ensure the rational use of irrigation water.

3. Analysis of application effect and advantages
3.1 Improve the efficiency of water-saving irrigation in irrigated areas

The application of water conservancy information technology in water-saving irrigation plays a significant role in im-
proving the utilization efficiency of water resources. Using sensors and monitoring equipment, the system can accurately
obtain data on key parameters such as soil moisture content and crop water demand. These data provide the basis for
irrigation scheduling and optimization, allowing the irrigation process to accurately control the amount of water, time,
and manner, ensuring that crops have access to an appropriate amount of irrigation water. Through the precise control of
irrigation water quantity, time, and way, the water conservancy information technology avoids excessive irrigation and
the waste of water resources. Excessive irrigation not only leads to excessive consumption of water resources but also
causes environmental problems such as soil salinization and leakage of pesticides and fertilizers. The water conservancy
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information technology can dispatch irrigation according to the real-time monitoring data to ensure that crops get the right
amount of water, reduce the waste of water, and effectively reduce the risk of soil salinization and leakage of pesticides
and fertilizers. The application of water conservancy information technology can also improve the growth quality and
yield of crops. By conducting irrigation scheduling according to the real-time monitoring data, we can ensure that the
crops get an appropriate amount of irrigation water, which can meet their growth needs, and promote the healthy devel-
opment of root systems and nutrient absorption. This helps to improve the quality of crop growth, increase the yield, and
reduce the problem of poor crop growth due to excessive or inadequate irrigation.

3.2 Improve the scientificity and accuracy of irrigation decisions

The application of water conservancy information technology provides scientific data support and analysis models for
irrigation decision-making, to improve the scientificity and accuracy of decision-making. Through data collection, anal-
ysis, and simulation calculation, the system can comprehensively evaluate the key factors such as water resources, crop
growth, and irrigation effect, and provide comprehensive information and accurate judgment basis for decision-makers.
First of all, water conservancy information technology obtains real-time data on water resources, soil water content, me-
teorological conditions, and other data through data collection and monitoring. These data reflect the actual situation of
the irrigation system and provide accurate basic information for the decision-makers. Decision-makers can use these data
to understand the key indicators such as water resource supply and demand, crop growth status, and water demand, to
make scientific decisions. Secondly, the water conservancy information technology uses the methods of data analysis and
simulation calculation to comprehensively evaluate the utilization of water resources and irrigation effects in the irrigation
area. The system can predict the future water supply and demand and the water demand of crops, and evaluate the effect
of different irrigation schemes. In this way, decision-makers can compare the advantages and disadvantages of different
schemes based on scientific data analysis, and choose the best irrigation strategies and management measures, to maxim-
ize the utilization efficiency of water resources. Based on the results of data analysis and simulation calculation, the
system generates suggestions and schemes for irrigation management to help decision-makers make informed decisions.
These recommendations may include adjustment of irrigation water volume, optimization of irrigation time, and selection
of crop varieties, to achieve the goal of water saving and increasing crop yield.

3.3 Realize the refinement and intelligence of water-saving management

The application of water conservancy information technology also realizes the intelligence of irrigation water-saving
management. Through data analysis and simulation calculation, the prediction model and optimization algorithm can
intelligently regulate the irrigation water quantity and irrigation strategy to achieve the best water-saving effect. The key
to intelligent water-saving management lies in the intelligent decision-making ability of the system. Based on historical
data and real-time monitoring data, the system can predict the future water supply and demand and crop water demand,
and evaluate the effects of different irrigation schemes. Based on these predictions and evaluation results, the system can
generate intelligent decision suggestions to help decision-makers make scientific irrigation decisions. In addition, intelli-
gent water-saving management can also be integrated with the water resources management system. The system can
realize the unified scheduling and distribution of irrigation water quantity through the linkage with the water resource
management system. This integrated management method can ensure the rational utilization and distribution of water
resources and avoid the waste and imbalance of water resources between different irrigated areas.

4. Conclusion

The application of water conservancy information technology in irrigation areas provides an important means and
support for achieving efficient and sustainable agricultural production and water resources management through water-
saving irrigation. By improving the efficiency of water-saving irrigation in irrigated areas, enhancing the scientific and
accurate nature of irrigation decisions, and achieving the refinement and intelligence of water-saving management, water
conservancy information technology offers an effective solution to address water scarcity and promote sustainable agri-
cultural development. To fully realize the maximum benefits of water conservancy information technology, several chal-
lenges still need to be overcome. It is also crucial to enhance technical training and promotion, as well as improve the
application of water conservancy information technology among farmers and decision-makers.
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