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Abstract 

Through the optimized design of land development, irrigation and drainage projects, the 
shape of the slope surface and the confluence of surface water have been changed, which 
can effectively store the slope runoff, reduce the infiltration of rainwater directly into 
the ground, and improve the utilization rate of precipitation. At the same time, the soil 
erosion of the existing sloping farmland will be effectively reduced, the soil erosion will 
be effectively managed, the erosion of the soil by surface runoff and the loss of soil 
fertility will also be reduced, which can further prevent land degradation and effectively 
improve the local ecological environment. and agricultural production conditions, 
enabling sustainable use of land resources. 
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1. Introduction 

The basic situation of taking agriculture as the leading industry determines that in a long period 
of time, cultivated land will still be an important basis for driving my country's economy and 
the most basic living guarantee for farmers. Therefore, it is a long-term task for my country to 
carry out land development and consolidation, increase the area of arable land, improve the 
quality of arable land, and then improve the basic production conditions of farmers.Through 
unified planning and rational distribution of land, the area of effective arable land can be 
increased, the quality of arable land can be improved, the dynamic balance of the total amount 
of arable land in the region can be achieved, the stamina of agricultural development can be 
enhanced, the production and living conditions of farmers can be improved, the economic 
income of farmers can be increased, and the sustainable agricultural economy can be promoted. 
Development, and then provide strong support for solving the "three rural" problems and 
speeding up the construction of new socialist countryside. 

2. Basic information of the project area 

The project area is located in the south of Gansu Province, the northwest of Longnan City, and 
in the upper reaches of Bailong River. Due to the advantages of climate, the county has unique 
conditions for developing agriculture, but the agricultural area has many people and less land. 
The soil types in the project area are mainly cinnamon soil, dark brown soil, black soil and 
chernozem soil.The main food crops in the project area are potatoes and broad beans, and the 
economic crops are mainly angelica, astragalus, oil crops, etc. It is the central production area 
of "Mingui" and has the reputation of "Millennium Medicine Township". With the sustained, 
rapid and healthy development of the county's social economy and the general enhancement of 
people's awareness of land national policy and legal system, organizations at all levels and the 
public are increasingly enthusiastic to invest in and participate in land development and 
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consolidation activities, which will be a catalyst for larger-scale land development in the future. 
Organize activities to lay a solid foundation. 

3. Analysis of project construction conditions 

3.1. Traffic condition 

The project area is 10 kilometers away from the county seat, and the national highway "212" 
has laid unique conditions for the highway economy of the project area. With the expansion of 
Dangchang County to the northwest, the project area will become a prime location for the 
combination of urban and rural areas in Dangchang in the future, with convenient 
transportation. Especially in recent years, 10 county and township highways have been 
renovated, which has greatly facilitated the county's transportation and created conditions for 
the county's economic development. In addition, China Unicom, China Mobile and broadband 
networks cover the entire project area. 

3.2. Drainage and irrigation facilities 

There are Minjiang River and its tributary Lichuan River in the project area. Because the terrain 
decreases from north to south, there is no problem of flood discharge in the project area. 

3.3. Electricity facilities 

Nanhe Power Plant is located near the project area, with an installed capacity of 0.5 kW/h. After 
being connected to the grid with the 110kV substation, it can supply power to all towns and 
villages in the county. The transformation of the rural power grid has been completed, and the 
electricity penetration rate in the project area has reached 100%. Adequate power resources 
have strongly promoted the economic development of Hejiabao Township and made it leap to 
the front of the county. 

3.4. Farmland Protection Facilities 

The project area is located in the south of the Qinling Mountains, with abundant rainfall and 
lush forests. Especially after several years of returning farmland to forests, ecological forests 
and economic construction, the forest network around the fields has formed a scale, which 
plays a certain role in preventing soil erosion. 

4. Optimal Design of Irrigation Engineering 

The irrigation water in the project area is surface water. Gaoqiao draws water from the Lichuan 
River. Field irrigation adopts channel water delivery, two-level channels of bucket canal and 
agricultural canal are set up, and agricultural canal adopts one-way irrigation. The water inlet 
is set with a farm gate for control. Irrigation engineering design is divided into two parts: 
channel design flow estimation at all levels and channel section design. Winter wheat is mainly 
planted in the project area, with one crop a year. When the irrigation guarantee rate is 80%, the 
irrigation quota for the wheat growth period is 4800m³/hm2, and the maximum irrigation 
quota is 975m³/hm2.According to the analysis of local rainfall data for many years and the local 
actual situation, although the rainfall in the project area is relatively abundant, due to the use 
of surface water utilization channels for irrigation, in order to eliminate the surface runoff and 
excess water in the soil in the control area during the rainy season, drainage Proper planning 
of the ditch is very important. According to the provisions of "Flood Control Standard", for the 
protection area dominated by villages, according to the population of the protection area and 
the area of cultivated land in the protection area, the flood control level of the project area 
should be grade IV, and the flood control standard (recurrence period) of the discharge channel 
is 10 years. . The rainstorm with a certain return period occurs in the drainage area, and the 
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crops are not flooded as the design standard for drainage. The rainstorm recurrence period for 
the design of the flood drainage standard shall be determined by technical and economic 
demonstrations according to the natural conditions of the drainage area, the severity of the 
flood disaster and the size of its impact. According to the analysis of empirical results, it is 
determined that the design standard of waterlogging drainage is once in ten years, and the 
three-day torrential rain will be discharged to the flood-tolerant depth of the crop at the end of 
the third day. In areas with waterlogging damage, the relationship between the cumulative 
value of groundwater buried depth exceeding a certain height and its duration and crop yield 
should be used as the basis for determining crop waterlogging standards. The groundwater 
level in the critical growth period of crops should be controlled by the designed drainage depth. 

5. Benefit Analysis 

(1) After the completion of the development and arrangement of the project area, the economic, 
social and ecological benefits of the whole county will be significantly improved, and the 
original unused land and sloping farmland will be transformed into modern agricultural 
production, which can increase the income of farmers. Arrangement to form high-standard, 
high-quality standard farmland, effectively increase crop yields, improve farmers' labor 
productivity, reduce the pressure on the government, and maintain social stability. 

(2) The implementation of the project not only gradually realizes large-scale operations, but 
also helps to promote the rational flow of labor, capital and technology. It can be analyzed that 
rural idle labor should participate in land development and consolidation. Through land 
consolidation, the allocation of land resources can be optimized, the structure of land use can 
be adjusted, and the layout of crops can be improved. 

(3) Through land development and consolidation, the utilization rate of land has been increased 
and the quality of cultivated land has been improved. After the implementation of the project, 
107.96hm2 of cultivated land can be developed and arranged, and the reclamation rate in the 
project area will reach 78.43%. It can effectively alleviate the contradiction between man and 
land, and effectively improve the production and living standards of farmers. 

(4) After the implementation of this project, the utilization rate of local land has been improved, 
which has strengthened the stamina for agricultural development, and also provided a material 
basis for the development of agricultural product processing industry and related industries, 
and promoted the establishment and improvement of the agricultural socialization service 
system. To achieve the purpose of promoting the agricultural industry process, enriching 
farmers, stabilizing rural areas and stabilizing society. 
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