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Abstract: Discuss the application of Beidou navigation system in agricultural geological 

landslide monitoring. To conduct a simulated monitoring test in a mountainous area in 

southwestern China, first set up observation points to monitor the data under three sets of 

plans. The three sets of plans are specifically expressed as GPS single-system dynamic 

real-time precision single-point positioning technology (PPP), single-system RTK 

positioning , Single system baseline solution, BDS single system dynamic real-time 

precision single point positioning technology (PPP), single system RTK positioning, single 

system baseline solution and GPS / BDS combined dynamic real-time precision single 

point positioning technology (PPP), combined RTK positioning , Combined baseline 

solution. Based on the above monitoring, a landslide monitoring system under the Beidou 

navigation system is set up to analyze the monitoring effect of the Beidou navigation 

system on geological landslides. Through verification analysis, we know that in the 

analysis of dynamic precision single-point positioning technology, the accuracy of BDS, 

GPS / BDS is better than GPS in the same base station monitoring point, in the three 

directions of ENU, in terms of plane accuracy, point accuracy, GPS / BDS has the best 

accuracy, followed by BDS, and GPS has the worst; within the set distance range, the 

convergence time of GPS / BDS is much faster than BDS and GPS; PPP positioning 

accuracy of BDS system is slightly worse than GPS system, BDS / GPS combined PPP has 

the best positioning accuracy, reaching the centimeter level. In the real-time dynamic 

relative positioning analysis, the accuracy of the three schemes of ENU in all three 

directions is in the millimeter level. The RTK accuracy results under BDS are slightly 

lower than the GPS system, and the BDS / GPS combined RTK positioning accuracy is the 

highest. In the static relative positioning analysis, the accuracy obtained by the three 

schemes is equivalent, which is better than 5mm. Based on the Beidou navigation system 

positioning analysis technology, the accuracy and reliability required for landslide 

monitoring can be achieved. The real-time landslide monitoring system under the Beidou 

navigation system can actually meet the engineering accuracy and reliability requirements 

of landslide monitoring. 
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1. Research Background 

In the study of ecological environment, the research and prevention of geological disasters has 

become an important new branch of disaster research. In many types of geological disasters, the 

impact of geological landslide cannot be ignored. China is one of the countries most seriously 

affected by geological landslide in the world. 

Most landslides usually occur in mountainous areas. When the rock and soil on the mountain 

slope are affected by various factors, under the action of gravity, they slide along a certain weak 

surface as a whole or dispersedly, which is what we call landslide phenomenon [1]. Because natural 

disasters such as landslides, mudslides and collapses have strong concealment, suddenness and 

destructiveness, so in terms of current technology, it is impossible to completely control them. Only 

by real-time monitoring of possible geological disasters and accident locations, early warning can 

be given to reduce accidents and casualties caused by accidents. Therefore, the reliability and 

effectiveness of the monitoring and early warning system is extremely important, and the 

monitoring system needs to be further developed and improved [2-3]. 

The Beidou navigation satellite system is independently developed by China and can provide 

regional to global navigation and positioning services. The Beidou navigation system is widely used 

in various fields in China. Hiroomi believes that the geological survey operation management and 

safety system based on the Beidou navigation satellite system are completely Independent 

intellectual property rights, with better monitoring effect, can realize real-time display of 

communication navigation information, communication history and location information query, the 

communication management department of field investigators can use the system to query the 

geographic location and work of on-site operators, for On-site operator safety and rescue provide 

decision support [4]. The field test proves that the system can achieve stable positioning monitoring 

and effective SMS communication in several natural environments, thus proving the application 

advantages of the Beidou navigation satellite system in the field geological survey. Yuming Zhang 

applied satellite navigation technology to the agricultural environment research I have done, and 

monitored the farmland environment through the experimental setting detection system. The 

experimental results prove that the system can easily and quickly realize the remote monitoring of 

soil temperature and humidity and other information, and has the value of promotion [5] . Zhang is 

based on the study of landslide detection in remote mountainous areas in China. Considering the 

communication problems in remote areas, he introduced a detection system based on the Beidou 

system specifically designed to study landslide detection in remote mountainous areas. It has set up 

an experimental research landslide monitoring system, which is used to study landslide monitoring 

in the mountainous areas of western China. The experimental results show that the system meets the 

requirements [6]. 

Based on the Beidou navigation satellite system, this paper analyzes the three positioning 

technologies of Beidou system through experiments, namely precision single point positioning 

(GNSS-PPP), real-time carrier phase relative positioning (GNSS-RTK), and static relative 

positioning in landslide monitoring. , Proved the applicability of Beidou system in the monitoring 

system, on this basis, the experiment set up a landslide monitoring system based on Beidou 

navigation system, the experiment proved the reliability and accuracy of Beidou navigation system 

in its monitoring, proved Beidou navigation The application of the system to landslide monitoring is 

completely feasible. 
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2. Theoretical Basis 

2.1. Causes, Characteristics and Types of Geological Landslides 

A landslide is a geological phenomenon. When a landslide occurs, rocks and soil move down 

along the inclined surface [7]. The characteristics of a landslide can be described by the scale of the 

landslide, the steepness and shape of the landslide, the nature of the rock (ground) in the landslide 

zone, and the mechanical properties of the landslide formation. The movement of the landslide 

formation process is divided into several stages: creep deformation, slow deformation, uniform 

deformation, accelerated deformation and sharp deformation. Each stage has corresponding 

characteristics and movement mechanisms. The main characteristics of each stage are: in the creep 

deformation stage: before the landslide occurs, there are invisible small cracks distributed parallel to 

each other on the top or back of the mountain slope, and the daily change of each monitoring point 

is very small, usually 0. 01-0.1 mm [8]. Slow deformation stage: strength cracks visible in the 

deformation body. They are connected in large cracks, gradually forming arc-shaped cracks, and 

create many smooth shearing parts in the shearing area of the movable sliding body. The daily 

change of each monitoring point is different, the total change is 0.1 to 1 mm. In the meantime, if it 

rains, the daily change may increase to 3-5 mm. Uniform deformation stage: an arc-shaped crack 

ring is formed at the rear end of the deformed body, boundary cracks are formed on both sides, and 

gradually extend to the free surface of the front edge. The daily variation of the same segment is 

very close, usually between 1-5mm. Accelerated deformation stage: Displacement of the deformed 

body is obvious, the cracks at the rear end are closed, and the sound of friction between the rock 

bodies (ground) is constantly emitted. The daily changes of each monitoring point increase rapidly 

with time, usually the daily fluctuation range is 5-10 Between millimeters, the maximum fluctuation 

range can exceed 80 millimeters [9]. The stage of sharp deformation: small stones or rolling stones 

are constantly on the front surface of the deformed body. The daily variation of the monitoring 

point at the rear end of the thrust slider or the front end of the traction slider is greater than 100 mm. 

Landslides have their own characteristics of landslides, and landslides can generally be classified 

into landslide lithology classification, landslide structure classification, landslide shape 

classification, and landslide volume classification. In short, the evolution of landslides is the result 

of a combination of factors, which can be divided into internal factors and external factors. 

Generally, internal factors have a greater impact. But when the influence value of internal factors 

reaches the critical point, the influence of external factors will increase, especially in the case of 

long-term rainfall, the influence of external factors will exceed the influence of internal influences 

and become the dominant factor. Due to the different size of the landslide body and the change of 

external factors, the length of each stage of the landslide is different. Generally, the larger the 

landslide scale, the more obvious the landslide stage. The more external interference, the less 

important the internal factors. 

2.2. Application and Theoretical Analysis of Beidou Navigation System 

BeiDouNavigationSatelliteSystem (BDS) is a navigation system developed according to China's 

basic national conditions, national security needs, our national livelihood construction and China's 

economic development. It is an important positioning, navigation and timing (PNT) core 

infrastructure in China [10]. Its main purpose is to provide navigation and positioning services for 

the world, and provide high-precision space-time services for important strategies such as national 

economic strategic globalization, national marine strategic globalization, and the Belt and Road 

strategy. With the continuous improvement and development of China's Beidou satellite navigation 

system functions, Beidou satellite navigation and positioning technology and related products are 
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widely used in disaster monitoring, transportation, special vehicle management, precision 

agriculture, forest work, military combat readiness, and power systems. Important areas are 

gradually closely related to people's lives, which not only provides new vitality for global 

development, but also enriches the development model of global navigation [11]. The navigation, 

positioning and positioning services using the Beidou navigation system depend greatly on the 

quality of observations of the transmitted satellite signals in terms of accuracy, reliability, and 

availability, and the quality of the observation data is the basis for high-precision navigation, 

positioning, and timing. 

In addition to meeting military needs, the Beidou system is also widely used to provide efficient 

navigation, positioning and timing services for civilian use. The Beidou satellite navigation system 

is mainly composed of three parts, namely space satellite, ground monitoring station and user 

terminal. Among them, the space satellite is composed of three different types of satellites, namely 

5 geostationary satellites, 27 medium-orbit satellites and 3 tilted geostationary satellites [12]. The 

space positions of the geostationary satellites are 58.75 °, 80 °, 110.5 °, 140 °, and 160 ° east 

longitude, respectively. The medium-orbit satellite also consists of three orbital planes separated by 

120 °. The principle of Beidou real-time monitoring technology is that the main control station, 

injection station and monitoring station constitute the ground monitoring part. The main control 

station is the core part of the system. It provides scientific management and necessary control for 

the operation of the Beidou system, processes massive data from global monitoring stations, and 

finally generates navigation messages, integrity information and packages into products. Then the 

master control station will complete the signal injection to the satellite through the injection station. 

The monitoring station mainly monitors the signals from the satellites, and realizes the monitoring, 

orbit determination and timing of the satellites through a series of complicated work [13]. Because 

the Beidou system has completed the compatibility with other systems, user equipment can use 

satellite signals to perform algorithm calculations and finally obtain the latitude, longitude, 

elevation, and time information of the equipment. 

At present, the Beidou navigation satellite system uses three real-time precision positioning 

technologies, namely precision single-point positioning (GNSS-PPP), real-time carrier phase 

relative positioning (GNSS-RTK), and static relative positioning. First, we briefly introduce 

real-time precision point positioning, which is a high-precision positioning method based on the 

correction information in the state space domain. This method works by receiving information from 

the global navigation satellite system receiver, that is, the dual-frequency code and Carrier relative 

observations, according to the precise orbit calculation method, calculate the satellite orbit and 

clock difference, and correct the error through the error model to perform single-station absolute 

positioning. Secondly, the real-time dynamic relative positioning (GNSS-RTK) mentioned in this 

article is a real-time differential positioning technology based on carrier phase observation. The 

principle of this positioning technology is to first set up a signal reference station and a signal 

receiver on the reference station. The signal receiver makes observations, observes all visible 

satellites, and at the same time transmits the data to the mobile base station via the data link in real 

time [14]. The rover calculates the three-dimensional coordinates of the rover in real time according 

to the principles and methods of relative positioning with the data observed by itself and the data 

transmitted by the reference station, with an accuracy of up to centimeter level. Finally, the relative 

positioning of the static carrier phase is mentioned. This is also a high-precision differential 

positioning method, which usually uses the difference in the observation range and processes it with 

the original observation. Because the receiver's position does not move, through continuous 

observation, enough redundant observation data can be obtained to improve the positioning 

accuracy, and the static baseline positioning method is used for calculation. To study the application 

of Beidou navigation system in geological landslides, the essence is to analyze the practicability and 
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accuracy of these three precise positioning techniques in geological landslides, so that the Beidou 

system can be used. Therefore, this paper first analyzes the application of three precise positioning 

techniques in landslide detection, demonstrates the applicability of Beidou system to landslide 

detection, and builds on this basis a monitoring system based on Beidou system to monitor 

geological landslides. 

3. Experiment 

3.1. Research Object 

This article mainly analyzes two problems: Problem 1: Beidou Precision Single Point 

Positioning (GNSS-PPP), Real-time Carrier Phase Relative Positioning (GNSS-RTK), and Static 

Relative Positioning Method to detect the accuracy of landslide detection to verify the Beidou 

system ’s monitoring of landslides applicability. Question 2: On the basis of applicability, based on 

the Beidou navigation system, a low-cost, efficient and economical real-time landslide monitoring 

system, namely the Beidou Cloud monitoring system, is built, and the performance of the system is 

analyzed and verified by taking a mountainous landslide as an example. 

3.2. Test Plan 

Test plan 1 In order to verify the applicability and accuracy of the Beidou system positioning 

technology in landslide monitoring, a real-time data collection PS-1 point was set in a large 

mountainous landslide area, real-time data collection for 24 hours at a sampling rate of 1s, and 

precision The track and precision clock difference solution are dynamically solved, and the 

following three schemes are compared and verified: 

Option A: Analysis of GPS single-system dynamic real-time precision single-point positioning 

technology (PPP), single-system RTK positioning, and single-system baseline solution. 

Option B: Analysis of BDS single-system dynamic real-time precision single-point positioning 

technology (PPP), single-system RTK positioning, and single-system baseline solution. 

Option C: Analysis of GPS / BDS combined dynamic real-time precision single-point 

positioning technology (PPP), combined RTK positioning, combined baseline solution. Test plan 

two: Set up two small-scale Beidou landslide automated remote monitoring stations (B1, B2) in the 

area. The B1 monitoring point is established near the main slip line with a relatively high landslide 

risk, and a reference point monitoring station is established in the stable area. That is the B2 

monitoring point. 

In order to enhance the stability of the observing station, the base of the observing station is a 

reinforced concrete structure, and the selected location area has a wide field of view. Its working 

process is to collect real-time groundwater level, rainfall, water temperature, surface displacement, 

deep deformation and other geological environments from the monitoring reference station. 

Characteristic data, according to the need of regular control or remote control, use the signal 

receiving system and data processing system to upload information to achieve cloud storage, on the 

cloud server, through parallel multi-threaded algorithm, realize Beidou real-time rapid positioning 

and accurate positioning after the event, create calculations The cloud uses high-performance 

database technology to use the website to detect and publish information to achieve cloud 

publishing. The main steps are as follows: 

First: Monitoring reference station setting: Perform overall analysis based on factors such as the 

geographical location of the selected mountain area, mountain structure, landslide area, etc., select a 

suitable location to set the monitoring station reference point, on the one hand, prevent the 

monitoring work caused by unreasonable site selection Can't proceed smoothly, on the other hand to 
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avoid inaccurate data due to site selection. 

Second: Dynamic data collection and detection point settings: first set up automatic monitoring 

equipment, adjust the equipment, establish a data collection and transmission system, the 

monitoring equipment scans and collects information in real time, and realizes accurate positioning 

monitoring. On the one hand, it guarantees the timeliness of landslide monitoring work. On the 

other hand, avoid unnecessary safety accidents caused by improper operation. 

Third: Signal receiving station setting: In order to ensure the accuracy and completeness of the 

reception quality of the monitoring data, the signal receiving station should try not to be located in 

an area that will interfere with signal reception or damage signal quality. Set up the receiving 

station in the height of any interference. Fourth: Establish a data processing system and software 

receiving platform. The first is to pass the detection information into the computer software for data 

processing through the preliminary data transmission and reception, and the received monitoring 

data is transmitted to the computer system through the signal receiving device, and the processing 

software calculates and organizes the relevant data, and then forms the image , Curve, 

three-dimensional model and list monitoring data are uploaded to the cloud data processing center 

for analysis and processing to draw conclusions. In order to realize the analysis of comparative 

results, this experiment still uses three schemes: Scheme A: BDS single system monitoring and 

positioning; Scheme B: GPS single system monitoring and positioning; Scheme C: BDS / GPS 

combined monitoring and positioning. In order to make the experimental data more reliable and 

objective, this monitoring uses medium and long-term monitoring, with a monitoring period of 15 

days. 

3.3. Notes for Testing 

Before the experiment, the geographical characteristics and climate information of the 

experiment area should be analyzed to make the setting of each base station and receiving point 

reasonable and safe. 

 Before conducting data observation and research, it is necessary to test the performance of 

related hardware and software to ensure their normal operation, so as to reduce errors caused by 

unreasonable use of system tools. 

Make sure that all data is input into the computer for analysis, and then re-check the data to 

ensure the accuracy of data transmission. 

4. Experimental Results 

4.1. Applicability and Precision Analysis of Dynamic Precision Single-point Positioning in 

Landslide Monitoring 

The average accuracy and average convergence time of the PS-1 site under the three schemes are 

shown in Table 1 and Table 2 . 

Table 1. Average progress statistics table of PS-1 station 

Average accuracy(cm) Plan A Plan B Plan C 

E direction 12.5 6.2 2.1 

N direction 10 4.2 2.1 

U direction 6.5 6.1 4.2 

Plane accuracy 16.7 8.2 3.0 

Point accuracy 12.5 6.3 2.4 



International Journal of Engineering Technology and Construction 

 
 

7 
 

Table 2. Statistical table of average convergence time of PS-1 station 

Average 

convergence time 

PlanA Plan B Plan C 

<20cm 24min 12min 5min 

<15cm - 18min 8min 

<10cm -  18min 

As can be seen from Table 1, at the same base station monitoring point, in the three directions of 

ENU, the accuracy of BDS, GPS / BDS is better than GPS, in terms of plane accuracy, point 

accuracy, GPS / BDS accuracy is the best, BDS In short, GPS is the worst. It can be seen from 

Table 2 that within the set distance range, the convergence time of GPS / BDS is much faster than 

that of BDS and GPS. It can be seen from the synthesis that Schemes 2 and 3 have better accuracy 

and faster convergence time. Among these three schemes, scheme 3 has the highest positioning 

accuracy and the shortest convergence time. Scheme 3 has the advantages of fast convergence 

speed and high positioning accuracy. The PPP positioning accuracy of the BDS system is slightly 

worse than that of the GPS system, and the PPP positioning accuracy of the BDS / GPS 

combination is the best, reaching the centimeter level. 

4.2. Applicability and Accuracy Analysis of Real-time Dynamic Relative Positioning in 

Landslide Monitoring 

Figure 1 shows the GPS, BDS, GPS / BDS real-time dynamic relative positioning accuracy 

results during the monitoring period. 

 

Figure 1. Average progress statistics table of PS-1 station 

As can be seen from Figure 1, the accuracy of the three directions of the ENU of the three 

schemes is in the millimeter level. The three schemes have the highest accuracy. The RTK accuracy 

results under BDS are slightly lower than the GPS system. The BDS / GPS combined RTK 

positioning accuracy is the highest because of its visible satellites. The number is more than a single 

system, and the satellite configuration is also better. 

4.3. Applicability and Accuracy Analysis of Static Relative Positioning Method in Landslide 

Monitoring 

Figure 2 shows the results of GPS, BDS, and GPS / BDS static relative positioning accuracy 

during the monitoring period. 
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Figure 2. Baseline calculation accuracy statistics table 

It can be seen from Figure 2 that the positioning accuracy obtained by the three schemes is in the 

order of millimeters. The calculation example shows that when the baseline is short (<1km), the 

accuracy obtained by the three schemes is equivalent, which is better than 5mm. 

4.4. Analysis of Beidou Cloud System on Landslide Monitoring Experiment 

Figure 3 shows the statistical results of ENU direction monitoring accuracy under three schemes 

during the monitoring period. 

 

Figure 3. Statistical results of ENU direction monitoring accuracy under three schemes 

From Figure 3, we can see that in Scheme A, the internal coincidence accuracy in the E direction 

is better than 2mm, the internal coincidence accuracy in the N direction is better than 2mm, and the 

internal coincidence accuracy in the U direction is better than 3mm. The internal coincidence 

accuracy in the three directions of E, N, and U are all in the millimeter range; from Scheme B, we 
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can get a similar conclusion, that is, the three directions are all in the millimeter level, where the E 

and N directions are better than 2mm and the U direction Better than 5mm, scheme C has the best 

accuracy, and the accuracy in all three directions of ENU is optimal. In scheme C, the internal 

coincidence accuracy in the three directions is lower than the results of the previous two schemes. It 

can be seen that in the inspection of scheme C, the internal coincidence accuracy in the three 

directions of E, N, and U reaches the most excellent. According to the comparison results of the 

experimental scheme, under the conditions of good observation conditions, the best monitoring 

accuracy effect is the BDS / GPS combination, followed by the BDS single system effect, and the 

GPS effect is the worst. 

Figure 4 shows the horizontal displacement of the landslide observed under the Beidou Cloud 

Monitoring System and the automatic detection system 

 

Figure 4. Landslide displacement change 

It can be seen from Figure 4 that in the horizontal displacement change detection of the landslide, 

the total horizontal displacement of the landslide based on the Beidou Cloud system is 28 mm, and 

the total displacement detected by the conventional automatic detector is 25 mm. The coincidence 

error of the two monitoring methods in the horizontal direction is 3mm. From this we can see that 

the Beidou cloud monitoring system can detect very small changes. Even when the monitoring 

point is deformed by millimeters, the Beidou monitoring system can still be easily identified in real 

time. 

5. Analysis and Discussion 

5.1. Analysis of Experimental Results 

Based on the analysis of the specific three aspects of the Beidou positioning method, the 

following conclusions can be drawn: First of all, the accuracy of the static baseline network 

calculation (in millimeters) is high among the three positioning methods, which can be applied to 

the stage of slow deformation and uniform velocity deformation monitoring of Accurate check and 

reduction of landslide monitoring results can be used as a periodic monitoring technique, usually 

given a period of time solution, and requires a long observation time (generally greater than 2 

hours), applied to real-time landslide monitoring has certain limitation. Secondly, when the 

landslide enters the dangerous period (accelerated deformation stage and sharp deformation stage) 

and needs real-time monitoring, GNSS-RTK technology can be selected. In real-time calculation, 

GNSS-RTK technology has higher accuracy (millimeter to centimeter level) and reliability than 
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GNSS-PPP. However, the GNSS-RTK technology needs stable reference station data. When the 

observation environment is severe during the rapid deformation period and the reference station is 

destroyed, the GNSS-PPP technology can play the advantage of single station solution without 

reference. Numerical calculation results show that: GNSS-PPP, GNSS-RTK and static baseline 

network positioning technology methods are suitable for high-precision landslide disaster 

monitoring.Among them, after GNSS-PPP technology is initialized, the positioning accuracy can 

reach centimeter level, and RTK positioning technology is real-time The landslide monitoring 

accuracy can reach millimeter level, and the post-processing static baseline network positioning 

accuracy can be better than 5mm; the accuracy index results of the three technologies of different 

systems indicate that under the GPS / BDS dual system combination mode, GNSS-PPP technology 

and GNSS-RTK technology positioning Compared with single-system results, the accuracy and 

reliability are significantly improved. The single-system and double-system accuracy results of the 

static baseline solution are comparable. In practical applications, the multi-system combination 

mode can overcome the problems of insufficient number of satellites in the monitoring area and 

poor satellite geometry, and can improve the monitoring accuracy and reliability to a certain extent. 

By comparing the experimental results of dynamic slow change monitoring between GNSS-PPP 

and GNSS-RTK technology, it can be seen that GNSS-RTK technology can more effectively 

describe the displacement change of the sliding body, and the accuracy of monitoring displacement 

is millimeter level, which can be applied to The landslide slide is under constant speed and 

acceleration monitoring stage; in actual application, different technical methods can be deployed 

according to the stage of the landslide.In the stable stage of the landslide, the static baseline method 

can be used for periodic monitoring.When the landslide activity enters the acceleration stage, it can 

be used GNSS-RTK technology is used for effective monitoring. In the case where the reference 

station is damaged and the landslide is nearing slippage, the GNSS-PPP technology can be used for 

single station operation without the advantage of reference for supplementary monitoring [15]. By 

comparing and analyzing the application performance of the three precise positioning technologies 

in landslide monitoring, the results of the comparison show that the real-time high-precision 

positioning based on the Beidou system is fully suitable for landslide monitoring. Based on the 

analysis of Beidou positioning technology in the first stage, by constructing Beidouyun base station 

monitoring points and comparing the accuracy and precision of the three schemes of landslide 

monitoring, this paper believes that the developed Beidouyun landslide real-time monitoring system 

can achieve millimeter-level monitoring The accuracy meets the engineering accuracy and 

reliability requirements of landslide monitoring. 

5.2. Discuss 

China is one of the countries in the world most affected by landslides. Once in the rainy season 

and other seasons prone to landslides, the impact will be very large. Landslides need to have 

internal and external factors. The internal factors are mainly related to the movement of the earth, 

which leads to mountain slopes or artificial slopes. These mountain slopes or artificial slopes 

produce a certain slope and vibration under the weight of rock, water and vibration, thereby 

producing smooth surfaces and sliding bodies. Sliding space, topography and geological structure 

are the internal factors of landslide formation. The external factors are mainly rainfall, earthquakes 

and certain human activities, and the climatic conditions and ecological environment are external 

stimuli. Usually, weak rocks or hard layers (such as cohesive soil, loose and other loose 

sedimentary soils and involved sandstones, slate, mud) form soil or soil under the action of tectonic 

force, water, weather and other possible external forces Mud, smooth surface or sliding area. When 

the slope direction of the rock layer is the same as the slope, the weak surface in the slope is 
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consistent with the slope direction and less than the slope angle, and manual excavation, etc., it is 

easy to expose the weak surface and form a main body that is easy to slide, and has a good sliding 

space. Due to intense heavy rain or long-term rainfall, a large amount of surface water entering the 

rock and soil body increases the burden on the slope and increases the physical strength of the soil 

and soil. The cracks in the rock joints are filled with water and saturated. Under the effect of 

hydrostatic pressure, the actual stress decreases. At this time, the overlying rock and soil body slides 

along the weak sliding surface under its own gravity, and finally forms a landslide. According to 

research, the relationship between landslides and rainfall is extremely close, and most landslides 

occur during the rainy season. China's mountainous areas are widely distributed, and landslide 

disasters often occur under the conditions of natural geological influence, rainfall and human factors. 

In the study of geological landslides, the main problem is the monitoring and prediction of 

landslides. The purpose of monitoring is to predict information more accurately to reduce the risk of 

geological landslides. Due to the complexity of the landslide problem, landslide prediction is still a 

global problem. 

The Beidou system, as a scientific research system independently researched and developed by 

China, is of great significance to China's economic development. The Beidou satellite navigation 

system, as an important national strategic resource, will play an important role in maintaining and 

updating the coordinate frame, maintaining marine sovereignty and rights, and building military 

projects. The PreidisePoint positioning (PPP) technology based on the Beidou satellite navigation 

system has been widely used in high-precision measurement, low-orbit satellite orbit detection, 

aviation research, marine inspection, surface modification monitoring and monitoring. The Beidou 

satellite navigation system can not only promote the improvement of modern transportation systems, 

but also promote the development and improvement of precision agriculture, mining safety 

production, marine environment monitoring, air transportation and rescue. In areas of major 

geological landslides and areas with frequent ground subsidence, the Beidou satellite navigation 

system can be used as a technical support to establish a real-time disaster monitoring system. This 

system can not only accelerate the improvement of China's geological disaster monitoring network, 

but also improve the country's monitoring efficiency of geological disasters. And early warning 

capabilities to promote the rapid development of related industries. On the one hand, the continuous 

improvement and development of the Beidou satellite navigation system has made outstanding 

contributions to all walks of life in our country. On the other hand, natural disasters caused by 

environmental problems frequently occur, threatening the safety of people ’s lives and property. 

The development of navigation systems plays an active role in the monitoring of geological 

landslides and other natural disasters. Accurate monitoring and timely transmission of information 

reduce the losses caused by disasters. On the other hand, we must also take precautions and 

strengthen environmental protection Together with geological conservation and protection, we 

share a green mountain with green water. 

6. Conclusion 

(1) This article compares the accuracy and number of visible satellites of three precision 

positioning technologies (PPP, RTK and static baseline network solution) under single system and 

combination through case analysis and comparison of mathematical models. The precision of the 

technical method is analyzed in depth, and finally the technical adaptability is discussed according 

to the deformation characteristics of the landslide. 

(2) Through the design experiment, the continuous operation and accuracy analysis of the 

landslide system, we can see that the real-time landslide monitoring system based on the Beidou 

navigation system has accurate and timely monitoring information and its design is called the 
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traditional GPS system for further optimization. The use improves the efficiency of data storage and 

calculation, thus forming a set of practical and powerful landslide monitoring system. 

(3) By analyzing the experimental data, we can conclude that GPS is slightly inferior to the BDS 

detection system in terms of monitoring accuracy. Therefore, we can use BDS to solve the problem 

of low positioning accuracy, which can further improve the accuracy and reliability of landslide 

monitoring. With the development and maturity of technology, applications based on the Beidou 

satellite navigation system will radiate new power, especially the arrival of the era of big data, an 

application platform based on big data cloud and high-precision positioning will be generated 

across industries and regions. . As the core of the platform, the Beidou navigation system, as the 

entrance and data collection terminal for sensing everything, becomes the perception layer and 

network layer of big data, and plays a key role. 
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