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Abstract: The study compared and compared the changes and degradation of soil properties depending on the conditions of use 

of the protected area by the Pastureland, Recreation and Tourism Department. We made an incision in the Gorkhi-Terelj 

National Park area for pasture and recreational and tourism purposes, made morphological records, determined the physical 

and chemical properties of the soil, and selected the soil characteristics of the protected area for more than 10 years. compared 

with quality. The soil type studied is dark brown mountain soil. 

According to the results of physical and chemical analysis of the soil, the humus content of 0-8 cm of pasture and recreational 

and tourist soil decreased by 2.6-2.7% from the fenced area selected for control, and became a light clay in terms of mechanical 

composition, which is the main indicator of soil physical properties. , sand content increased by 5.6% and physical clay content 

decreased by 2.6%. In addition, the content of soil nutrients such as mobile phosphorus and exchangeable potassium is lower 

than in the fenced area [8]. In terms of plant species composition, pastures and recreational areas decreased by 65.8%. 

Based on the above results, there is reason to believe that the soil of Gorkhi-Terelj National Park has been affected by 

overgrazing and degradation.. 
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Introduction 

Soil cover is deteriorating due to environmental and climate change, urbanization, recreation, tourism, and livestock growth, 

which is increasing the negative impact on ecosystems. 

In Mongolia's protected areas, soil degradation is severe, vegetation is depleted, and the environment is adversely affected. In 

recent years, this situation has become more pronounced in the Gorkhi-Terelj National Park, one of the most popular places for 

vacationers and tourists. 

The main purpose of our research is to study the changes and degradation of soil properties depending on the conditions of use of 

protected areas. To achieve this goal, the following objectives have been set. These include: 

1. To study and identify changes in the condition and characteristics of stabilized soils in areas with high impact on pastures, 

recreation and tourism in comparison with the soils of fenced areas selected for more than 10 years. 

2. Compare the vegetation of the area with the fenced area during the same period 

Materials and methods  

Research area: 42782.9 hectares of Gorkhi-Terelj National Park, 60-70 km from Ulaanbaatar, adjacent to Khan-Khentii Strictly 

Protected Area. 

The main method of soil field research is to make an incision in the soil and make a morphological record, and we made the 

incision in the soil according to a common methodology. Soil morphology records the soil color of each layer, layer thickness, 
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structure, density, moisture, carbonate, petrification, plant root distribution, location, and layer shift. The ingestion of soil from 

the pasture will depend upon the duration of the visit and to an extent on the age of the individual (Environmental Protection 

Agency, 1996). Van Wijnen et al. (1990) report that soil intake by children on a camp site ranges from 30 to 200 mg per 24 h, 

while Haas (2000) estimates ingestion per working day by agricultural workers to have a median value of approximately 10 mg. 

When performing chemical risk assessments, the United States Environmental Protection Agency assumes a daily soil ingestion 

rate of 200 mg for each 24-h period (EPA, 1996). In this study, two scenarios with different amounts of soil ingested by humans 

are considered. The first involves a 24-h stay including an overnight camp and uses the soil ingestion data of van Wijnen et al. 

(1990) and the second involves a day visit (8 h) and uses the data supplied by Haas (2000). The physical and chemical properties 

of the soil were performed by the following methodology. These include: 

• Physical properties of the soil: The mechanical composition of the soil was determined by the Kaczynski method, the volume of 

the soil by the cylinder, the density of the solid part of the soil by the pycnometer method  and the soil porosity by the calculation 

method. The pycnometer  method is used for determination of specific gravity of soil particles of both fine grained and coarse 

grained soils. The determinination of specific gravity of soil will help in the calculation of void ratio, degree of saturation and 

other different soil properties• Soil chemical properties: Soil reaction environment was determined by Potentiometric method, 

Soil humus was determined by Turing method, Mobile phosphorus and Potassium exchange was determined by Machiginy  

method. 

• The following methods of statistical processing of field and laboratory research materials were widely used. Mathematical 

modeling methods, numerical data summarization, statistical generalization, test, interval and SPSS statistics 22 software were 

developed. 

Results and Discussion 

We determined the physical and chemical properties of the soils of pastureland and recreation and tourism areas and the 

composition of plant species, and compared them with the soils of the fenced area selected as the main results (Table 1-4). 

 

 

Study area                           Sampling depth (cm)          Soil density (g / cm3)        Porosity (%) 

  Intake protected              0-8                                   1.08±0.08                              59±54.1 

             (Control)               10-16                                     1.15±0.04                              57.2±53.9                          

                                             

 Pastureland                           0-8                                        1.24±0.06                              53.9±52.9 

  recreation and                  10-16                                     1.32±0.03                              53.9±52.9          

   tourism place                                       

Table 1. Comparison of physical properties of soil in the study area 

 

According to the above results, 1.24 g / cm3 or 0.16 g / cm3 in the 0-8 cm layer of compacted dark brown mountain soil and 0.16 

g / cm3 in the indoor area and 1.32 g / cm3 or 0.17 g in the 10-16 cm depth. / cm3. In addition, the total porosity of 0-8 cm of soil 

in pasture, recreation and tourism areas was 5.1% lower than the same period, and 5.2% less in 10-16 cm. This shows that the 

soils of pastures and recreational areas have become denser due to human, livestock and technical degradation. 

 

 

Study      Sampling depth (cm)              Mechanical particles (%),            Particle size (mm)   

     Area            

                            1-0.25    0.25-0.05     0.05-0.01   0.01-0.005        0.005-0.001  <0.001   <0.01         

Intake              0-8       10.9           32          26.1         13.9          7.5           9.4       30.8                               (Control )              

10-16     11.8              29.5        26.7            15                6.1             10.6       31.7                                        

                                    

Pastureland  

recreation and   

 tourism place                                                      

                                0-8        19.8            28.7             27.1           10                 7.6          6.8        24.4                          

                               10-16     19.9            32.1             25.6           9.3                7.2          5.0        21.5 

                                              

                             Table 2. Mechanical composition of soil in the study area 
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As for the mechanical composition of the soil, N. А. According to Kaczynski's classification, the content of physical clay (<0.01 

mm) in the fenced area decreased by 30.8-31.8% or medium loam in the upper layers of the soil, and by 6.4-10.2% in the upper 

layers of pasture and recreation areas. This is a sign that the mechanical composition of the soil has deteriorated. 

 

 

Study        Sampling     n                 pH          Salinity                      Compost  

    Area      depth (cm)                                               (%)              content  (%) 

Nutrients 

,mg /100gr  

P2O5                   K2O 

   Intake            0-8                6.69±0.17     0.036±0.03          4.7±1.29      2.2±0.36    50.8±9.05         

protected         10-16       24   6.58±0.08     0.024±0.02         3.6±0.40      2.1±0.22   43.5±5.71                  

    (Control ) 

 

Pastureland  

recreation and   

 tourism place                                                      

 

 

                          0-8 

                         10-16                

 

 

         

 

 

 

 

 

        6.53±0.15     0.073±0.04         2.0±0.46       1.9±0.25   38.9±6.07     24   

6.51±0.15     0.057±0.04         1.0±0.40       1.6±0.27 34.1±10.5         

            

 

Table 3. Chemical properties of soil in the study area 

From the above results, there is no significant difference in the soil reaction environment in the fenced area and the 

pasture, recreation and tourism area is slightly acidic, but the salt content is 0.033-0.037% higher than the fenced area in the 0-8 

cm layer of the pasture, recreation and tourism area. is. This indicates that the soils of pastures and recreational and tourism areas 

are prone to salinization. 

Fertility indicators, such as mobile phosphorus and potassium, also vary in fenced and pasture, recreational and tourism 

areas. The mobile phosphorus content is 0.3 mg lower and the potassium content is 11.1 mg lower than the fenced area in the 0-8 

cm layer of pasture, recreation and tourism soil, which indicates a decrease in the content of these substances in the pasture and 

recreation area. The concentration of E. coli O157 in faeces is the most important parameter and has a positive correlation. This 

demonstrates that as the concentration increases, then the probability of infection also increases. The type of visit also shows an 

important positive correlation. For longer visits (24-h camp), the probability of infection increases due to increased ingestion of 

soil quantity and hence increase in numbers of pathogen ingested. The host susceptibility (the probability of infection by a single 

organism) defined in the dose – response model is an important parameter and is also positively correlated. This result is expected 

because the greater the susceptibility of the individual then the greater the probability of infection. The other positively correlated 

variables are less important and it is worth noting that this includes duration of time the animals are on the field. It can be seen 

from Fig. 2a that the build-up of pathogen on the pasture does not increase at a significant rate once the cattle have been on the 

field for more than 8 –9 days and hence the low correlation result was expected. 

In order to determine whether there is a change in the vegetation cover of the surveyed area, we compared the plant 

species with a total of 6 iterations of geobatonic records in fenced and pasture, recreation and tourism areas (Table 4). 

№ Plants  

Intake                                                     Pastureland  

                                                             recreation and   

                                                             tourism place                                                      

                                                        

Type            Item                          Type            Item 

1 Asteraceae 3                      6                                2                     3 

2 Crassulaceae DC -                        -                                -                      - 

3 Rosaceae 1                       3                               1                     1 
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4 Fabaceae 2                       6                                -                      - 

5 Liliaceae 1                       3                                1                     2 

6 Poaceae 5                       6                               1                      4 

7 Chenopodiaceae 1                       1                               1                      1 

8 Caryophyllaceae 1                        2                                -                     - 

9 ThymelaceaeJuss 1                        1                                1                    1 

10 Plantaginaceae 1                        1                                1                    1 

11 Lamiaceae 1                        2                                1                    1 

12 Scrophulariaceae 3                        5                                 -                    - 

13 Rubiaceae 1                        1                                  -                       - 

14 Polygonaceae 2                        2                                 -                    - 

15 Brassicaceae Burnett  -                            -                                     -                     - 

16 BoraginaceaeJuss          -                   -                              -                   - 

17 PapaveraceaeJuss          -                    -                             -                   - 

18 Plumbaginaceae          1                   1                             -                   - 

19 EuphorbiaceaeJuss          -                    -                              -                   - 

20 RanunculaceaeJuss          -                     -                             -                   - 

21 Dipsacaceae          1                   1                              -                   - 

 Total          25                 41                             9                 14 

                      Table 4. Plant species in the study area 

According to the above results, 25 species and 41 species of plants were registered in the area protected for more than 10 

years, and 9 species and 14 species of plants were registered in the areas with pastures, recreation and tourism [8, 10].  

Based on the results of the above study, we compared the changes in soil and vegetation in the area with the following 

key indicators (Table 5). 
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Intake                        6.69          4.7               2.2          50.8     1.08        42.9       9.4          41 

   (protected more than 10 years)        

     

Pastureland  

recreation and   6.53          2.0                1.9         43.5     1.24        41.3       6.8          14 

 tourism place                                                     

 

  Difference  (%)               -2.3          -2.7             -13.6       -23.4    +14.8      +5.6      -2.6        -65.8 
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Table 5. Changes in soil cover characteristics of pastures and recreational areas (0-8 cm) 

 

As a result, the humus content in the 0-8 cm layer of pasture and recreation soil decreased by 2.7% compared to the fenced area, 

and the content of nutrients such as phosphorus and potassium decreased by 13.6-23.4%. 

In terms of soil physical properties, the sand content of pastures increased by 14.8%, the sand content increased by 5.6%, the clay 

content decreased by 2.6% and the plant species composition decreased by 65.8% compared to the fenced areas of pastures and 

recreation and tourism areas. This suggests that the soil properties of pastures and recreational areas are being severely degraded 

and eroded. 

 

 

Conclusion  

1. The sand content increased by 5.6%, the physical clay content increased by 2.6%, and the humus content, which is the main 

indicator of fertility, increased by 2.7%. The content of iron, phosphorus and potassium decreased by 13.6-23.4%, respectively. 

2. According to the results of the vegetation survey, the vegetation of pastures, recreation and tourism areas decreased by 16 

species and 27 species compared to the fenced areas. This suggests that the soil in the area has deteriorated significantly. 

Discussion 

The results of the study of soil degradation in the Gorkhi-Terelj National Park are compared with the work of other researchers 

and the results of the study. These include: 

D. Dorjgotov (1986, 2003) A detailed soil study was conducted in Mongolia to determine each soil type. According to his 

research, the humus content in the 0-10 cm layer of dark brown mountain soil is 3.4-5.6%, and the reaction medium is neutral to 

pH 6.9-7.0. In terms of particle composition, sand and light loam (<0.01 mm fraction 16-22%, <0.001 mm fraction 2-10%) have 

mechanical components. In our study, the humus content was 2-4.7% in the 0-8 cm layer of dark brown mountain soil, the 

reaction medium was weakly acidic pH 6.5-6.6, and the light clay loam in terms of particle composition (<0.01 mm percentage 

was 24.4-30.8%, <0.001 mm- 6.8-9.4%) of the mechanical components. 

D. According to Avaadorj's researchers (1990-2000), the humus content of dark brown mountain soil is 2.07-3.24%, while in our 

study it is 2-4.7%. 
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