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Abstract 
As an important land resource widely distributed in the world, saline-alkali land is of 
great practical significance for increasing the effective area of arable land, increasing 
grain yield and ensuring food security. This paper analyzes the natural conditions, social 
and economic conditions, agriculture, forestry, animal husbandry and ecological 
environment of Yanchuan County, and puts forward corresponding saline-alkali land 
remediation measures in order to improve land grades and grain productivity. 
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1. Introduction 

The most important feature of land salinization is the gradual increase in the salinity of the land. In 
the process of continuous development of land salinization, due to the change of the soil's own 
performance structure, it will have a serious impact on the growth of the corresponding crops. In the 
process of my country's economic development, the contradiction between population growth and 
land is becoming more and more obvious. In order to ensure food security, it is necessary to increase 
the protection of land resources and do a good job in the management of saline-alkali land. 

2. Project Overview 

Project Overview Yanchuan County is located in the northeast of Yan'an City, the lower reaches of 
Qingjian River, and belongs to the Yellow River Basin. The county is 74.25 kilometers long from 
east to west and 51.50 kilometers wide from north to south. It is adjacent to the Yellow River in the 
east and faces Yonghe County in Shanxi Province across the river, is interdependent with Baota 
District in the south, bounded by Yanchang and Zichang County in the west, and bordered by Qingjian 
County in the north. The geographic coordinates are between 109°36′20″-110°26′44″ in east diameter 
and 36°37′15″-37°5′55″ in north latitude. Yanchuan County has jurisdiction over 7 towns and 1 street, 
namely Yongping Town, Jiajiaping Town, Guanzhuang Town, Wen'anyi Town, Yanchuan Town, 
Yanshuiguan Town, Yangjiageli Town, and Qiankunwan Town. The climate in the area is mild, the 
soil layer is deep, the light time is long, and the temperature difference between day and night is large. 
It is one of the best suitable areas for apples in the country. The main food crops are wheat, corn, etc., 
the cash crops are red dates, and the precious medicinal materials are Eucommia ulmoides, Cork, 
white peony and so on. 

Yanchuan County has 45,000 mu of ditch and dam land, most of which were constructed in the 1960s 
and 1970s. Most of them have no drainage facilities. In addition, the rainfall has increased in recent 
years, especially in 2013, the continuous heavy rainfall caused mud flow, and the drainage channels 
and drainage channels were silted up. , the drainage is not smooth, and the groundwater level rises, 
resulting in a large area of salinity in the upper reaches of the dam. In recent years, a total of 1,825 
check dams have been built through the construction of dam systems, watershed management, and 
ditch control and land reclamation. However, with the implementation of the project of returning 
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farmland to forests and grasslands, the rainfall in northern Shaanxi has increased significantly, 
especially after Yan'an suffered a rare rainstorm in 2013, the groundwater level has increased 
significantly, and the saline-alkali area of check dams has increased year by year. In order to prevent 
further deterioration of the salinity level , reduce the loss of basic farmland, and transform the saline-
alkali land, thereby improving the ecological environment, protecting the cultivated land, improving 
the living standards of local farmers, and promoting the healthy development of the ecological 
environment. 

3. Analysis of the Basic Conditions of the Project Area 

3.1 Analysis of Natural Conditions 

The topography of Yanchuan County belongs to the hilly and gully area of the Loess Plateau, which 
belongs to the mountain system. The beams are ups and downs, the ravines are vertical and horizontal, 
and the surface is broken. The terrain is high in the northwest and low in the southeast, with the 
highest elevation of 1402.6 meters and the lowest elevation of 508.5 meters. It belongs to the warm 
temperate semi-arid continental monsoon climate zone, with dry air and few clouds, sufficient 
sunlight, 2558.5 hours of sunshine per year, and the percentage of sunshine is 58%. The annual 
radiation amount is 132 kcal/square centimeter; the annual average temperature is 10.6 °C, the 
extreme maximum temperature is 39 °C, and the extreme minimum temperature is -21 °C; the average 
temperature in July is 24.7 °C, and the average temperature in January is -5.9 °C. The accumulated 
temperature >10℃ is 3828.4℃, and the frost-free period is 165 days. The annual average 
precipitation is 493.4 mm, and the maximum annual precipitation is 827.9 mm. The flood season 
from June to September accounts for 70% of the annual precipitation, and most of them occur in the 
form of heavy rain. It is the main reason for the formation of high sediment flood and soil erosion. 
The main natural disasters are drought, hot and dry wind, flood and soil erosion. 

3.2 Analysis of Socioeconomic Situation 

Yanchuan County has a total land area of 1,985 square kilometers, of which 367,200 mu of arable 
land. It has jurisdiction over 6 townships, 8 towns, 346 administrative villages, with a total number 
of 59,500 households, a total population of 198,900, 31,600 farm households, a agricultural 
population of 135,800, a rural labor force of 70,600, and a population density of 100 people per square 
kilometer. In 2016, the total production value was 6.811 billion yuan, and the local fiscal revenue was 
429 million yuan, an increase of 39%; the investment in fixed assets of the whole society was 6.336 
billion yuan, an increase of 35%; the per capita disposable income of urban residents exceeded 20,000 
yuan, It reached 28,072 yuan, an increase of 7.1%; the per capita net income of farmers reached 9,063 
yuan, an increase of 8.5%. 

3.3 Agriculture, Forestry and Animal Husbandry Production Situation Analysis 

The project area is located in the hilly and gully area of the Loess Plateau in northern Shaanxi. Most 
of the areas are above 800 meters above sea level, which is one of the best areas for apples. The apples 
and red dates planted in the project area account for a large proportion and become one of the leading 
industries of the regional economy. In 2016, the fruit output of Yanchuan County was 167,000 tons, 
and the apple output was 78,500 tons. , the output of red dates is 75,500 tons, and the output value is 
305 million yuan. The planting area of vegetables is 15,400 mu, the total output is 34,300 tons, and 
the output value is 119 million yuan. The main food crops are winter wheat, spring maize and a small 
amount of cereals and beans. Livestock and poultry breeds mainly include cattle, dairy cows, donkeys, 
mules, pigs, sheep, dogs, chickens, rabbits, etc. The main ornamental and economic animals are 
peacocks, partridges, pheasants, geese, meat pigeons, deer, monkeys, wild boars, imperial concubine 
chickens, black-bone chickens, etc. Wild animals mainly include pheasants, partridges, rock pigeons, 
sparrows, crows, eagles, hares, weasels and so on. The annual output of Chinese herbal medicine is 
150 tons, and the reserves are 15,000 tons. Valuable medicinal materials include Eucommia ulmoides, 
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Cork, white peony, and more than 70 varieties including licorice, Sophora japonica, Polygala, 
Bupleurum, Suanzaoren and Dandelion. 

3.4 Eco-environmental Status Analysis 

Yanchuan County is rich in light and heat resources, and the soil and climate are suitable for the 
growth of a variety of animals and plants. The main crop varieties are corn, sorghum, wheat, soybean, 
millet, sweet potato and so on. The main tree species are locust, Ailanthus, cypress, pine, elm, willow, 
Chinese locust, jujube, apple, poplar, pear, pear, apricot, peach, pepper, jujube and so on. 

The project area is the silted dam land in the check dam, overgrown with weeds, and the land is 
salinized, which has not been used in recent years. Some cultivated land is distributed on the left bank 
in front of the dam in the reservoir area. As the project area used to belong to the check dam, there 
was no shelter forest construction and no protection system. 

4. Main Engineering Measures 

The engineering task of the project construction is to control the saline dam land in the project area, 
improve the ecological environment, protect the cultivated land, and build contiguous square fields. 
Equipped with farmland water conservancy facilities and farmland shelterbelt measures, to achieve 
efficient ecological basic farmland with square fields, connected roads, and drainage of waterlogging. 
In order to prevent the further deterioration of the salinity and reduce the loss of basic farmland, the 
saline-alkali land is reconstructed. Basic principles of project construction: The project is based on 
the principles of controlling saline-alkali dams in our county, improving the ecological environment, 
protecting arable land, improving the living standards of local farmers, and promoting the benign 
development of the ecological environment. The specific measures are to lower the entrance of the 
original spillway by 2.5m, create a new repaired spillway, excavate a soil drainage channel with a 
depth of 2.5-1.5m and a bottom width of 2.0m in the dam, lower the groundwater level and use soil 
amendments for soil improvement. 

5. Conclusion 

After the implementation of the project, through soil improvement measures and the construction of 
farmland water conservancy facilities, the original cultivated land has been gradually restored to 
production. After several years of cultivation, the productivity of the land can be greatly improved. 

The terrain of the project area belongs to the loess hilly and gully area in northern Shaanxi. The 
conditions of agricultural farming facilities are backward, and the cultivated land is barren, which 
seriously affects the crop yield. No crops were planted in the project area before implementation. At 
the same time as the project is implemented, the flood control and drainage facilities will be 
strengthened, and the supporting agricultural basic water conservancy facilities will be improved. 
After land reclamation, an agricultural planting structure dominated by high-efficiency, high-yield 
and high-quality crops will be established. 

Before the land consolidation, the natural quality, utilization and economic levels of the land in the 
project area were very low. Through the improvement of salinization control, land leveling works, 
and spillway projects, the natural quality of the land after the consolidation and the utilization of the 
land were improved. Both class and economic class can be improved. 
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