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THE INFLUENCE OF ECOENVIRONMENT FACTORS  
ON THE DEVELOPMENT OF SKIING 

Abstract: Skiing depends on the external environment, in which material, energy and information are frequently 
exchanged, and this external environment greatly affects the quality of skiing’s existence. In this article,  
an ecosystem assessment algorithm based on ANN (Artificial Neural Network) is put forward. Based on this,  
a skiing development model under the influence of ecosystem factors is constructed to explore the influence of 
ecosystem factors on skiing development. The simulation results show that after many iterations, the error of this 
method is better than that of the comparison algorithm in ecosystem analysis, with the error reduced by 28.17 % 
and the recall rate reaching 94.65 %, which is improved by 16.88 % compared with the comparison algorithm. 
Therefore, this model can provide theoretical support for studying the influence of ecological and environmental 
factors on the growth of skiing. Based on the analysis of the characteristics of the regional landscape ecosystem, 
the eco-environmental impact assessment of the ski resort project predicts the impact of project construction on the 
regional landscape ecosystem. It explores ways and means to maintain the ecological integrity of the natural 
system to carry out project construction on the premise of protecting the local ecosystem and building a natural 
and artificial composite landscape ecosystem with reasonable structure and high efficiency. 
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Introduction 

Skiing is a popular sport. In the modern history of human development, skiing, from 
economic life to sports competition, is a continuous growth of human social productivity 
[1]. The ecosystem is the condition and material source for human survival. However, in 
the development and operation process, most ski resorts have little awareness of sustainable 
development. They only consider maximising economic benefits, focusing on immediate 
benefits, and paying no attention to maintenance and follow-up investment [2]. In order to 
distinguish the market positioning of different ski resorts, the society calls such  
market-oriented ski resorts, which are mainly geared to mass skiing services and consider 
events as tourist ski resorts, and the ski resorts specially built for competitive competitions 
and athlete training as competitive ski resorts. The comprehensive assessment of the 
ecosystem quality of competitive ski resorts is based on the regional ecosystem survey and 
the region’s ecosystem characteristics. Select certain assessment indicators and 
mathematical methods to assess to judge the ecosystem quality status of different 
assessment units and existing problems and propose countermeasures for comprehensive 
management [3, 4]. With the rapid growth of the economy, environmental problems such as 
environmental pollution, overpopulation, energy shortage, biodiversity reduction, land 
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desertification and global warming have become increasingly prominent, hindering the 
sustainable growth of humankind and the earth [5]. In addition, the accelerating process of 
urbanisation, the continuous concentration of population in cities, and the impact of natural 
factors such as climate change and ecosystem stress, as well as the decision-making and 
management of regional governments, the environmental awareness of citizens, the 
surrounding environment of cities and other human factors, make the urban ecosystem 
vulnerable [6]. 

The urban ecosystem is under increasing pressure, and its support for human 
development is gradually becoming limited. The urban ecosystem has shown unhealthy 
symptoms, and various ecological crises have appeared in the city, endangering the healthy 
life of urban residents [7]. Based on the analysis of the characteristics of the regional 
landscape ecosystem, the eco-environmental impact assessment of the ski resort project 
predicts the impact of project construction on the regional landscape ecosystem. It explores 
ways and means to maintain the ecological integrity of the natural system to carry out 
project construction on the premise of protecting the local ecosystem and building a natural 
and artificial composite landscape ecosystem with reasonable structure and high efficiency 
[8]. Human beings must deeply reflect on the past urban development process. Various 
problems, soberly understand and bravely face the fact that the urban ecosystem is 
unhealthy, explore the factors and mechanisms of unhealthy symptoms of an urban 
ecosystem from the aspects of population, economy, society, resources, ecology and 
environment of the urban ecosystem, and put forward corresponding control 
countermeasures [9]. This article explores the influence of ecological and environmental 
factors on the growth of skiing, puts forward the countermeasures of urban ecosystem 
regulation, promotes the urban ecosystem to return to a healthy state, realises the complete 
coordination of the urban ecosystem while maintaining its structure and function, and 
ensures that the urban ecosystem can provide services for human society for a long time 
while resisting stress and restoring ability. 

Due to the geographical location characteristics of the ski industry, the development 
and construction of ski resorts are mostly distributed in mountainous areas, forest areas and 
agricultural and pastoral areas, far away from central cities and economically developed 
areas. Most ski resorts and surrounding areas used to be barren hills, and the economy was 
relatively backward. Due to the construction of ski resorts, skiers from all over the country 
flocked to them, which changed the economic outlook of mountain villages in forest areas 
to a certain extent and promoted the growth of the regional economy [10].  
The extraordinary growth of the ski industry in China from scratch, from small to large, has 
benefited from the reform and opening up and the continuous improvement of people’s 
living standards. However, the ski industry in China started late, and its foundation is weak. 
It belongs to a relatively weak link in the international industrial division chain. Whether 
the ski industry can develop and be sustainable requires the joint efforts of the relevant 
government management departments, industry insiders and the whole society [11]. A city 
is a regional spatial system with complex characteristics, so it is necessary to analyse the 
health status of the urban ecosystem from the perspective of a complex system and spatial 
differentiation. This article constructs the development model of skiing under the influence 
of ecosystem factors. It mainly includes the following innovations: 

(1) This article will build a skiing development model under the influence of 
ecological and environmental factors, analyse the data generated by information 
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dissemination among network nodes, and optimise the skiing development forecast by 
using the algorithm in the field of ANN (Artificial Neural Network). 

(2) This article reveals the internal and external factors of the growth of the ski 
industry, seeks the development opportunities of the ski industry in combination with the 
development opportunity of ecological civilisation construction, and tries to build the 
development path of the ski industry under the background of ecological civilisation 
construction. 

Protecting the ecosystem and realising sustainable development is a basic policy that 
needs to be adhered to in the modernisation of China. Kasada et al. [12] discussed the 
theory and method of establishing the index system of urban ecosystem health assessment. 
However, they did not present any definite, quantifiable index and corresponding 
assessment model. Chiu et al. [13] took vitality, organisational structure, resilience, 
maintenance of ecosystem functions and health status of people as assessment elements and 
constructed a health assessment model of the urban ecosystem. Martino et al. [14] 
established an ecosystem health index system from a biophysical, ecological, and  
socio-economic index. Fatemeh et al. [15] established an index system of ecosystem health 
assessment from the relationship between the environment, human health, skiing 
development and public policies. Liu et al. [16] established a wetland ecosystem health 
assessment index system according to the characteristics of the wetland ecosystem. 
Steenberg et al. [17] discussed the indicators of a holistic assessment of farmland 
ecosystem health. They established an index farmland ecosystem health assessment system 
that combined environment, structure, sustainability, productivity and management. 
Because of the problems and management status of the river ecosystem, elaborated the 
significance, use and key technologies of the application of the theory of ecosystem health 
in the water environment management of China’s river basins [18]. Islam et al. [19] applied 
the fuzzy assessment model to urban ecosystem health and made corresponding 
assessments and research on urban ecosystem health. Koch et al. [20] used principal 
component analysis to determine the main indicators and weights of urban ecosystem 
health assessment. They established a fuzzy optimisation assessment model for the 
uncertainty of assessment criteria. The model can well compare the health level differences 
between cities. However, it is difficult to identify the relative health level of urban 
subsystems, nor can it distinguish the spatial differences of urban composite ecosystem 
health. Gao et al. [21] proposed an urban ecosystem health assessment model integrating 
the distance index and coordination index, emphasising the analysis of urban ecosystem 
health from the perspective of composite systems and spatial differentiation. Wu et al. [22] 
aiming at the uncertainty and incompleteness of the indicator assessment standards in such 
studies at present, propose to establish a relatively complete assessment indicator system 
and assessment methods in combination with qualitative and quantitative analysis and apply 
them to practical cases to provide the scientific basis for the healthy operation and adaptive 
management of urban ecosystems and the coordinated growth of urban ecology, economy 
and society. 

Methods and materials 

The urban ecosystem is a whole system in which human beings are the main body, 
other creatures interact with the surrounding natural environment and artificial 
environment, and the complex network structure is formed by the interaction between urban 
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residents and their environment. The openness of the urban ecosystem is the prerequisite 
for the sustainable growth of the urban ecosystem, and it is also the existing condition for 
the stability of the urban ecosystem. If the urban ecosystem is in a closed state, without any 
exchange with the outside world, then the urban ecosystem will spontaneously move 
towards chaos and disorder [23]. The sustainable growth of skiing is to meet the current 
needs of skiers and tourists while maintaining and enhancing future development 
opportunities and to meet the needs of economic and social development and aesthetics 
while maintaining cultural integrity, basic ecological process, biodiversity and life support 
system. As the urban ecosystem inputs material, energy and information from the external 
system, it also outputs material, energy and information to the external system. Therefore, 
an urban ecosystem’s energy transformation and material circulation are open systems. 

The growth of subsystems of the urban complex ecosystem is coordinated among 
subsystems and within subsystems, and it is impossible to seek the good development level 
of other subsystems or elements at the expense of the growth of one subsystem or element. 
That is, the development degree of the system and subsystem and the coordination degree 
among subsystems jointly determine the health state of the urban ecosystem. There are 
internal relations and interactions among the elements in the urban ecosystem, which make 
the urban ecosystem an organic whole with specific functions. Therefore, when evaluating 
the health of the urban ecosystem, we should not only analyse the elements that make up 
the urban ecosystem, but also study the interaction and connection between internal 
elements, as well as the connection between the external environment and region, and 
consider the urban ecosystem as a whole. 

The Ski ecosystem consists of the ski system and its ecosystem, which depend on each 
other and influence each other to form a dynamic balance system for common 
development. There are four ecological factors in the skiing ecosystem: natural 
environment factor, economic environment factor, sports system factor and sports demand 
factor. The mechanism and principle of their operation are that human beings will have 
certain sports demands in a certain social environment. Looking for the origin or reality 
from the perspective of information and image is equivalent to a broader and more 
generalised observation. That is, it observes the simple fine-grained relationships, such as 
position change and movement, and the more complex relationships. Under a certain 
demand system and institutional environment, skiing has different demand and resource 
niches. By competing with other cultural forms with the same cultural functions, skiing will 
show a certain ability to obtain resources, thus showing a specific living state. The effect of 
human skiing can form feedback, and this feedback will continue to affect human’s ability 
to acquire skiing resources. 

An urban ecosystem is a typical complex nonlinear dynamic system. There are 
universal nonlinear interactions among various elements or subsystems in the urban 
ecosystem, and most of their functional relationships are nonlinear. In the urban ecosystem, 
the change of any element is influenced not only by another single factor but also by  
a variety of factors. Some of these factors have a positive feedback effect on the change of 
this element, while others are just the opposite. Some single factors may also stimulate and 
inhibit the change of a certain factor.  

Socio-economic environmental factors refer to a set of production conditions, 
including production tools, production technologies, production methods, etc., formed by 
human beings processing or transforming the natural environment and creating material 
wealth, and the level of economic development determined by this set of material 
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production conditions. A skiing system refers to a functional system that can be gradually 
formed after organising the required resources to meet the needs of human skiing. The ideal 
state of a healthy urban ecosystem is ecological integration. That is, the material circulation 
and energy flow between production, life and the surrounding environment in an ecosystem 
composed of nature, economy and society are not damaged, the key ecological components 
and organic tissues are preserved intact without diseases, and the long-term or sudden 
natural or manufactured disturbance can keep elasticity and stability. The urban ecosystem 
is a complex natural, social, and economic network. The research on the health of urban 
ecosystems should comprehensively assess various factors instead of only paying attention 
to some elements such as water, soil, air or vegetation. All these factors are integral parts of 
the urban ecosystem. 

Ecology, as the central concept of ecological research, refers to the changes that 
organisms make from the aspects of morphology, physiology, biochemistry, etc., that are 
beneficial to their survival to adapt to environmental changes. The ecological adaptation of 
organisms is not only the specific shape of organisms in competition to adapt to the 
environment but also the result of long-term interaction between organisms and the 
environment. Skiing cannot exist independently without the external environment. Only by 
continuously exchanging material and energy with the external environment can the 
survival of this system be fundamentally maintained. People in different periods and 
different environments yearn for different sports systems. Human sports needs always adapt 
to the external environment, and corresponding sports systems should be set up in time 
according to the changes in actual conditions to achieve the best effect of human sports 
needs. 

Analysis of results 

Long-term ecological adaptation and biological evolution have led to a one-to-one 
correspondence between organisms and the environment supported by transformation and 
support because each biological species occupies a unique resource in its biological 
community or ecosystem and has a corresponding impact. Different sports demands, 
institutional norms and events have different niche widths on different resource axes. This 
is because the resources required by different sports overlap, and the resources are limited, 
so there is resource competition among different sports. Skiing has many functions. Only 
by meeting the corresponding needs in different demand systems can we have the 
possibility of survival. The higher the satisfaction of human needs, the greater the 
possibility of obtaining skiing resources and the stronger the potential ability of resource 
competition. In order to avoid the loss of important information caused by the rejection of 
special data, the quantitative data with large differences in data distribution interval can be 
discretised.  

After many iterations, the error of this method is better than that of the comparison 
algorithm in ecosystem analysis, with the error reduced by 28.17 % and the recall reaching 
94.65 %, which is 16.88 % higher than that of the comparison algorithm. Therefore, the 
ecosystem assessment algorithm based on ANN is a reasonable and feasible assessment 
model, which can provide theoretical support for studying the influence of ecosystem 
factors on the growth of skiing. The urban ecosystem health assessment method constructed 
in this article effectively combines the complex characteristics of the urban ecosystem with 
the regional spatial characteristics and overcomes the shortcoming of previous similar 
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studies that only pay attention to the overall situation of the urban complex ecosystem but 
neglect the subsystem research which is more practical for decision-making and 
construction; thus it can more comprehensively characterise the health status of the urban 
ecosystem and is more suitable for guiding the practice of urban ecosystem construction. 
By establishing the distance index and coordination index to construct the urban ecosystem 
health index, it can well describe the composition of the urban ecosystem health level, the 
development level and the coordination status of various elements of subsystems within the 
system. The model can not only be used to compare and analyse the health status of 
different cities but also reveal the spatial differentiation law of the ecosystem health of  
a single city. 

Conclusion 

The extroversion and combination of the skiing industry endow itself with strong 
cross-industry activity. Through cross-cooperation with other industries, the diffusion effect 
of the skiing industry can penetrate many different fields. The correlation of industry 
development depends on the growth of other industries. Coordinating the internal and 
external relations of industries is particularly important for the growth of the ski industry. 
This article reveals the internal and external factors of the ski industry development.  
It seeks the development opportunity of the ski industry in combination with the 
development opportunity of ecological civilisation construction. 

Furthermore, put forward an ecosystem assessment algorithm based on ANN and, 
based on this, built a skiing development model under the influence of ecosystem factors to 
explore the influence of ecosystem factors on skiing development. After many iterations, 
the error of this method is better than that of the comparison algorithm in ecosystem 
analysis. The error is reduced by 28.17 %, and the recall rate reaches 94.65 %, which is 
improved by 16.88 % compared with the comparison algorithm. Therefore, the ecosystem 
assessment algorithm based on ANN is a reasonable and feasible assessment model, which 
can provide theoretical support for studying the influence of ecosystem factors on the 
growth of skiing. The skiing ecosystem in a certain social environment is bound to produce 
human sports needs suitable for this system. Human beings must constantly create their 
institutional environment to meet the need of this sport. Only when skiing shows different 
living conditions can its certain effects be transformed into evolution, competition and 
feedback mechanisms that constantly adapt to the external environment changes. 

References 
[1] Gertzbein SD, Khoury D, Bullington A. Thoracic and lumbar fractures associated with skiing and 

snowboarding injuries according to the AO comprehensive classification. Am J Sport Med. 
2012;40(8):1750-4. DOI: 10.1177/0363546512449814. 

[2] Heinrich D, Bogert A, Nachbauer W. Relationship between jump landing kinematics and peak ACL force 
during a jump in downhill skiing: A simulation study. Scand J Med. Sci Sports. 2014;24(3):180-7. DOI: 
10.1111/sms.12120. 

[3] Gilgien M. Characterisation of skiers’ mechanics, course setting and terrain geomorphology in World Cup 
Alpine Skiing using global navigation satellite systems: Injury risk, performance and methodological 
aspects. J Virol. 2014;88(9):4962-75. Available from: https://www.researchgate.net/publication/278025628_ 
Characterisation_of_Skiers%27_Mechanics_Course_Setting_and_Terrain_Geomorphology_in_World_Cup_
Alpine_Skiing_using_Global_Navigation_Satellite_Systems_Injury_Risk_Performance_and_Methodologica
l_Aspects. 



The influence of ecoenvironment factors on the development of skiing 

 

225

[4] Lu S, Liu Y, Sundhararajan M. Evaluation system for the sustainable development of urban transportation 
and ecological environment based on SVM. J Intell Fuzzy Syst. 2018;34(2):831-8. DOI:  
10.3233/JIFS-169376. 

[5] Praz C, Léger B, Kayser B. Energy expenditure of extreme competitive mountaineering skiing. Eur J Appl 
Physiol. 2014;114(10):2201-11. DOI: 10.1007/s00421-014-2939-1. 

[6] Coury T, Napoli AM, Wilson M. Injury patterns in recreational alpine skiing and snowboarding  
at a mountainside clinic. Wild Environ Med. 2013;24(4):417-21. DOI: 10.1016/j.wem.2013.07.002. 

[7] Hedl R, Houška J, Banaš M, Zeidler M. Effects of skiing and slope gradient on topsoil properties in an alpine 
environment. Pol J Ecol. 2012;60:381-9. Available from: https://www.researchgate.net/profile/Radim-
Hedl/publication/235957247_Effects_of_skiing_and_slope_gradient_on_topsoil_properties_in_an_alpine_e
nvironment/links/00b495256dc347bf4f000000/Effects-of-skiing-and-slope-gradient-on-topsoil-properties-
in-an-alpine-environment.pdf. 

[8] Gilaberte-Búrdalo M, López-Martín F, Pino-Otín MR. Impacts of climate change on ski industry. Environ 
Sci Policy. 2014;44(44):51-61. DOI: 10.1016/j.envsci.2014.07.003. 

[9] Peng B, Huang Q, Elahi E, Wei G. Ecological environment vulnerability and driving force of Yangtze River 
Urban Agglomeration. Sustainability. 2019;11(23):6623. DOI: 10.3390/su11236623. 

[10] Ogunkunle CO, Fatoba PO. Pollution loads and the ecological risk assessment of soil heavy metals around  
a Mega Cement Factory in Southwest Nigeria. Pol J Environ Stud. 2013;22(2):487-93. Available from: 
http://www.pjoes.com/pdf-89002-22861?filename=Pollution%20Loads%20and%20the.pdf 

[11]  Escobedo FJ, Clerici N, Staudhammer CL. Socio-ecological dynamics and inequality in Bogotá, Colombia’s 
public urban forests and their ecosystem services. Urban Forestry Urban Greening. 2015;14(4):1040-53. 
DOI: 10.1016/j.ufug.2015.09.011. 

[12] Kasada M, Matsuba M, Miyashita T. Human interest meets biodiversity hotspots: A new systematic 
approach for urban ecosystem conservation. PLoS ONE. 2017;12(2):e0172670. DOI: 
10.1371/journal.pone.0172670. 

[13] Chiu GS, Guttorp P, Westveld AH. Latent health factor index: a statistical modeling approach for ecological 
health assessment. Environmetrics. 2011;22(3):243-55. DOI: 10.1002/env.1055. 

[14] Martino SC, Scharf DM, Setodji CM, Shadel WG. Measuring exposure to protobacco marketing and media: 
a field study using ecological momentary assessment. Nicotine Tobacco Res. 2011;14(4):398-406. DOI: 
10.1093/ntr/ntr223. 

[15] Fatemeh K, Faramarz M, Parvin F. Ecological risk assessment of agricultural pesticides throughout the 
Shadegan Wetland. Iran. J Agr Sci. 2012;27(4):137-8. DOI: 10.5539/jas.v4n5p109. 

[16] Liu C, Chen W, Hou Y. A new risk probability calculation method for urban ecological risk assessment. 
Environ Res Lett. 2020;15(2):024016. DOI: 10.1088/1748-9326/ab6667/meta. 

[17] Steenberg J, Millward AA, Duinker PN. Neighbourhood-scale urban forest ecosystem classification.  
J Environ Manage. 2015;163(11):134-45. DOI: 10.1016/j.jenvman.2015.08.008. 

[18] Liu G, Yang Z, Chen B. Analysis of resource and emission impacts: An emergy-based multiple spatial scale 
framework for urban ecological and economic evaluation. Entropy. 2011;13(3):36-41. DOI: 
10.3390/e13030720. 

[19] Islam MS, Ahmed MK, Al-Mamun MH, Eaton DW. Human and ecological risks of metals in soils under 
different land-use types in an urban environment of Bangladesh. Pedosphere. 2020;30(2):201-13. DOI: 
10.1016/S1002-0160(17)60395-3. 

[20] Koch NM, Matos P, Branquinho C. Selecting lichen functional traits as ecological indicators of the effects of 
urban environment. Sci Total Environ. 2019;654(3):705-13. DOI: 10.1016/j.scitotenv.2018.11.107. 

[21] Gao Y, Wang L, Zhang H. Intelligent urban ecological suitability system based on pattern recognition.  
J Intell Fuzzy Syst. 2020;39(5):1-8. DOI: 10.3233/JIFS-179986. 

[22] Wu CH, Tsai SB, Liu W, Shao XF, Xia YK, Wacławek M. Green environment and sustainable development: 
methods and applications. Ecol Chem Eng S. 2021;28(4):467-70. DOI: 10.2478/eces-2021-0030.  

[23] Liu W, Tsai SB, Wu CH, Shao X, Wacławek M. Corporate environmental management and sustainable 
operation: theory and application. Ecol Chem Eng S. 2022;29(3):283-5. DOI: 10.2478/eces-2022-0020. 


