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Abstract: The buried depth of groundwater in sandbanks in the project area is 

between 1.5 and 2.0 m, and the depth of groundwater in river beaches is between 

0.2 and 1 m. The cross-sectional structure of the high-yield paddy soil should be a 

hydroponic matured soil layer of about 20 cm, also called a flooded layer, a moderately 

permeable plough bottom, and a certain thickness of alternate redox storage layer, so 

the soil layer above the groundwater level is required to be relatively relatively high. 

thick. 
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1. Introduction 

In order to fully grasp the current status of the project area of the Xiayukou Land 

Improvement Project in Hancheng City, increase the area of arable land and improve 

the quality of arable land in the sandbars and river beaches of the project area to 

meet the growth needs of new arable land in the project area. After 3 to 5 years of 

planting, it will be built into a high-standard paddy field and a high-standard wetland 

agricultural area. Provide detailed and powerful design basis for the preliminary design 

of the Xiayukou land improvement project in Hancheng City, and conduct general 

exploration work. 

1.1 Tasks of work 

(1) The main work content of general survey 
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This general survey is mainly to investigate and collect relevant natural, geographic, 

agricultural, economic, social and other relevant data in the project area, and focus 

on site survey and sampling analysis of the soil foundation of the project area. 

(2) Form of results 

A general survey report of the project area is formed. 

1.2 Location, traffic, etc. of the project area 

1.2.1 Location of the project area 

The Xiayukou Land Improvement Project in Hancheng City is a provincial-level key 

land development project. The project borders on the Yellow River in the east, and 

the villages bordering on the west are Xuecun, Zan, Fanzhuang, Xie, Sanlin, and 

Lingao from south to north. The geographical position is between 110°30'34″～

110°33'36″ east longitude and 35°31′02″～35°34′01″ north latitude, 10 km away 

from the county seat. The terrain in the project area is basically flat, slightly inclined 

from north to south. After the control project is closed, the Yellow River water is 

diverted to the diversion channel, and the original beach land between the diversion 

channel and the control project can be used to construct paddy fields. 

1.2.2 Traffic conditions in the project area 

There are basically no transportation facilities in the project area. The surrounding 

traffic conditions are superior. The 108 National Highway, Jingkun Expressway, 

Tongcun Highway, and Flood Control Road are distributed around the project area. 

 

2. Natural conditions in the project area 

2.1 Natural geographical conditions 

Hancheng is located in the middle reaches of the Yellow River, in eastern Shaanxi, 

bordering Heyang County to the south, Huanglong and Yichuan counties to the west 

and Yichuan, and Hejin, Xiangning and Wanrong counties in Shanxi Province across 

the Yellow River to the east. It lies between 35°18′50″~35°52′08″ north latitude and 

110°7′9″~110°37′24″ east longitude. The territory is 50.2 kilometers long from north 

to south, 42.5 kilometers wide from east to west, with a total area of 1,606.94 square 

kilometers, accounting for 12.3% of the total land area of Weinan City. It is 210 

kilometers away from the provincial capital Xi'an and 176 kilometers away from 

Weinan city. 

The construction and operation of Yumen highway and railway bridge play an 

extremely important role in material and cultural exchanges in Northwest and North 

China. 

Hancheng is an important transportation gateway between Shaanxi and Shanxi 

Provinces. Houxi Railway and 108 National Road are connected to Shanxi via 

Hancheng. The completed Xiyu Expressway makes the transportation between 
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Hancheng and the province and other provinces in North China more convenient. 

Hancheng is located in the transition zone between the Guanzhong Plain and the Loess 

Plateau in northern Shaanxi. The terrain is high in the northwest and low in the 

southeast. The northwest is middle-low hills, and the southeast is a valley terrace. The 

highest point is Daling in the west, with an elevation of 1783 meters, and the lowest 

point is Shibakawakou in the south, with an elevation of 357 meters and a relative 

elevation difference of 1,426 meters. The complex topography and the changeable 

topography constitute the pattern of "seven mountains, one water and two fields". 

The forest coverage rate is low, and soil erosion is serious. It is one of the key counties 

of the Three North Shelterbelt and soil erosion in the country. According to 

morphological characteristics, the territory can be roughly divided into four major 

landform types from northwest to southeast, middle and low mountain area, loess 

plateau area, loess plateau area, and river valley area. 

2.2 Climatic conditions 

2.2.1 Climate type 

Longmen Town, Hancheng is located in the inland of our country. It belongs to the 

warm temperate zone and semi-arid continental monsoon climate, with four distinct 

seasons, mild climate and sufficient sunlight. Its characteristics are: warm and dry in 

spring, hot and rainy in summer, cool and humid in autumn, cold and dry in winter. 

2.2.2 Precipitation 

The multi-year average precipitation is 555.2 mm, the distribution is uneven during 

the year, and the inter-annual variation is great. The most year is 1958, reaching 

1081.8 mm, and the least is 1977, only 399.0 mm. The annual average deviation is 

106.9 mm, and the average relative variability is 19%. The precipitation in the year is 

mainly concentrated in the summer and autumn. The average precipitation in the 

three months from July to September reaches 306 mm, accounting for more than half 

of the annual precipitation. The city's low-water annual precipitation is 360 mm, which 

is 65% of the multi-year average; the wet annual precipitation is 665 mm, which is 

120% of the multi-year average. 

2.2.3 Temperature 

The average temperature for many years is 13.7℃, of which 14.6℃ in spring, 25℃ 

in summer, 13.4℃ in autumn and 0.2℃ in winter. The hottest month is July, with a 

multi-year average of 26.6°C; the coldest month is January, with an average of -1.5°C, 

with an annual temperature difference of 28.1°C. The annual extreme maximum 

temperature is 42.6℃, and the annual extreme minimum temperature is -16.7℃. The 

average daily temperature range throughout the year is 10.3°C, with the maximum 

being 12.7°C in June and the minimum being 8.8°C in November. The daily range is 

relatively large, which is conducive to the accumulation of dry matter in various plants. 
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As the terrain of Hancheng is low in the east and high in the west, the temperature 

changes in the vertical direction, so that the temperature distribution is high in Sichuan 

and low in mountainous areas. The highest annual average temperature is in the 

Longmen area, at 14.5℃. The basic trend of temperature distribution is to gradually 

increase from west to east. 

2.2.4 Accumulated temperature 

The accumulated temperature of Hancheng ≥0℃ is 5035.1℃, the first day is February 

13th, the last day is December 7th, and the interday is 299 days; the cumulative 

temperature ≥10℃ is 4626℃, the first day is April 2nd, the last day is October 27th, 

lasting 209 days, It is obviously better than the upper bound index of the warm 

temperate zone (the accumulated temperature of the warm temperate zone is 

3400℃ ～ 4500℃). Even in the western mountainous area, the accumulated 

temperature of ≥10℃ is about 4000℃ on average. 20℃ is the safe growth and 

maturation period of thermophilic crops. The accumulated temperature of this city is 

2718℃, the first day is May 23, and the last day is September 6, lasting 107 days. 

2.2.5 Light 

The annual average sunshine is 2436 hours, with the most in June and the least in 

November. The total solar radiation reaches 121.24 kcal/cm2•a. Light and heat 

resources account for a larger proportion during the growth period of crops. The total 

radiation during the period ≥0℃ is 105.70 kcal/cm2, accounting for 87.9% of the total 

annual radiation; the total radiation during the period ≥10℃ is 83.25 kcal/cm2, 

accounting for 8.7% for the whole year. Abundant light and heat resources are 

conducive to the development of agricultural production and can meet the basic 

requirements of crop diversification. 

2.2.6 Frost-free period 

The first frost is on average October 25, with a difference of 35 days sooner or later; 

the final frost is on average March 30, with a difference of 68 days. The average frost-

free period for many years is 208 days. 

2.3 Water resources conditions 

Surface runoff varies with precipitation and underlying surface. The distribution law of 

runoff depth in the jurisdiction of Longmen Town is generally consistent with the 

distribution law of annual precipitation. According to the data from Longmen 

Hydrological Station, the average annual runoff of the Yellow River in Yumen is 1060 

m3 s-1, the maximum discharge is 21000 m3 s-1, and the minimum discharge is 53.2 

m3 s-1. There has been no cut-off phenomenon. The highest water level is 385.5 m, 

the lowest water level is 373 m, and the difference between high and low water levels 

is 12.5 m. 
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2.4 Topographic features 

Hancheng is located in the transition zone between the Guanzhong Plain and the Loess 

Plateau in northern Shaanxi. The terrain is high in the northwest and low in the 

southeast, with middle-low hills in the northwest, and valley terraces in the southeast, 

with an elevation of 357-1783 meters, close to the right bank of the Yellow River. 

From the northwest to the southeast, the territory can be roughly divided into four 

major landform types: middle and low mountain areas, loess plateau areas, loess 

plateau areas, and valley terrace areas. The complex topography and the changeable 

topography constitute a pattern of "seven mountains, one water and two fields". The 

terrain in the project area is basically flat, slightly inclined from north to south, and 

the ground slope is small by 1‰. Most of the beach area is Dalbergia vulgaris, the 

soil is soft, rushes and reeds grow luxuriantly, and it is difficult to pass. 

The elevation of the project area is shown in Figure 2. The sandbanks are generally 

located in the higher altitude areas, and the river beaches are generally located in the 

lower altitude areas. The average elevation of the sandbar is 371.10 m, and the 

average elevation of the river beach is 369.3 m, with an average difference of 1.8 m. 

 

3. Suggestions for land use and planting 

According to the general survey results, the resource conditions such as light and heat 

in the project area are suitable for the planting of rice, rape and lotus root, the sandbar 

is suitable for single-season rice or rice- rape rotation, and the river beach is suitable 

for the planting of lotus root. The specific reasons are as follows: 

First, water conditions. The project area is located in the Yellow River and has 

abundant water resources. Wetland agriculture can be developed. The planting should 

be mainly aquatic plants. According to the investigation of light and heat and other 

resource conditions in the project area, suitable plants include rice, lotus root, reed, 

ginseng, etc. Considering economic benefits, it is recommended to plant rice and lotus 

root. 

Second, the depth of the groundwater table. The groundwater of the river beach is 

connected with the submerged layer, and the entire soil is in a state of submerged 

culmination, which is not suitable for rice planting, and the growth of lotus root is not 

affected by the groundwater level. 

Third, the soil texture. The soil quality of rice requires medium loam to light clay, 

which is conducive to pulping and transplanting. Rape is suitable to grow on loose 

aerated loam or sandy loam. The lotus root has higher growth quality and yield on 

loam and sandy loam, and the soil is slightly lighter. The analysis of the soil quality of 

the sandbar and river beach land shows that the content of clay and silt in the sandbar 

soil is higher than that of the river beach land, and rice and rapeseed are more suitable 
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for planting. 
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