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Analysis of the impact of ecological environment quality on cardiopulmonary function of outdoor mountaineering 

enthusiasts can effectively improve human functions, so a model for the impact of ecological environment quality 

on cardiopulmonary function of outdoor mountaineering enthusiasts is proposed. Firstly, the research object and 

method are explained, and the indexes of cardiopulmonary function are designed. Based on the model, a model of 

cardiopulmonary system for outdoor mountaineering enthusiasts is designed by using time-varying elasticity theory. 

The experimental results show that the results of the designed model have a high degree of fitting with the actual 

situation. 
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1 INTRODUCTION 
Frequent mountain climbing is of great benefit to human body. From the medical point of view, it has direct 

benefits in five aspects: vision, cardiopulmonary function, coordination of limbs, consumption of excess fat in the 
body, and delaying human aging. Mountain climbing is an excellent sport, often engaged in mountain climbing 
exercise, which is really good for health, especially for middle-aged and elderly people and mental workers who 
often sit and work indoors. Mountain climbing can make the heart more developed. Some people think that running 
is the most effective way to strengthen the heart. In fact, the effect of mountain climbing is not inferior. The area 
of virgin forest and grassland in mountain is far from that of green plants in city, and the quality and concentration 
of oxygen is much higher than that in city. When mountaineering, it can improve the ventilation and vital capacity 
of outdoor mountaineers, and also enhance the contractility of the heart. When climbing mountains, the contraction 
of muscles not only makes the body move forward, but also makes the body rise upward, which increases the burden 
of the heart, thus accelerating the contraction of the heart and increasing the burden of the heart and lungs. As the 
slope increases, the speed increases and the time prolongs, the burden becomes more and more heavy, which is an 
excellent exercise for the heart, and it will change adaptively over time. Epidemiological investigation and research 
confirm that long-term living and working in air pollution environment will lead to the decline of cardiopulmonary 
function and increase the morbidity and mortality of cardiopulmonary diseases. If we exercise in an air-polluted 
environment, the air filtering function of nasal cavity will be weakened due to the transition of breathing mode from 
nasopharyngeal breathing to nasopharyngeal-oropharyngeal mixed breathing mode. With the increase of ventilation 
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volume per minute and the acceleration of breathing frequency during exercise, more harmful substances in polluted 
air are absorbed into human body and diffused into human blood through lung ventilation function, which 
significantly increases the harmful effect of pollutants on human body. If mountaineering is carried out outdoors in 
a good ecological environment, this aerobic exercise can enhance cardiopulmonary function and cardiopulmonary 
endurance. When mountaineering outdoors, the blood can supply enough oxygen to the myocardium. Oxygen can 
fully ferment sugar in the body, enhance and improve cardiopulmonary function, prevent osteoporosis, and regulate 
psychological and mental state. 

Yonghao Liu published an article entitled “The Influence of Severe Haze Environment on Human Heart and 
Lung Function” on the Issue 107 of Ekoloji in 2019. This paper simulates the effects of exercise on human 
cardiopulmonary function in severe smog environment, and studies the effects of exercise on environmental central 
lung (Liu 2019). In the smog environment, the parameters and constraints system of outdoor physical health 
indicators are constructed. According to the indexes of gas metabolism and cardiopulmonary function, the model 
of cardiopulmonary function in smog environment is established by stress test and metabolic analysis test of 
electrocardiogram. The results show that exercise in foggy weather has a positive effect on human cardiopulmonary 
function. In the smoky environment, it should reduce outdoor exercise, avoid inhaling polluted air, and avoid 
causing lung disease. This article mainly analyzes the adverse effects of poor environmental quality on human body. 
But a good ecological environment will have a positive impact on human cardiopulmonary function, thus, his paper 
mainly studies this point in depth. 

Sun (2018) presented a statistical analysis method for the effects of atmospheric environmental pollution on 
the physical and mental health of outdoor sanitation workers. The objective of this method was to explore the effects 
of air pollution on the physical and mental health of outdoor sanitation workers from 2016 to 2017, so as to raise 
social attention to the group of sanitation workers. 200 sanitation workers were sampled from a district of 
Changchun city for statistical analysis. At the same time, 200 residents who received health examination in the 
district were selected as the control group. The incidence of cardiovascular diseases, lung function and mental 
health of the two groups were compared and analyzed by statistical method. The results show that the outdoor 
sanitation workers’ cardiopulmonary function is worse than that of ordinary residents due to the influence of 
atmospheric environmental pollution. The detection rate of cardiovascular diseases is higher. There are also some 
problems in the indexes of pulmonary function, which should be paid great attention to by the society and provide 
more protection measures for outdoor sanitation workers. However, the practical application effect of this method 
is not good. He et al. (2016) put forward the influence analysis method of cardiopulmonary rehabilitation exercise 
training on pulmonary function of moderate IPF patients. The purpose of this method is to evaluate the effect of 
cardiopulmonary rehabilitation exercise training on pulmonary function and quality of life of moderate IPF patients. 
Thirty patients with moderate IPF were randomly divided into two groups. The routine group received regular drug 
treatment according to IPF disease diagnosis and treatment guidelines, and the experimental group received regular 
rehabilitation exercise training on the basis of routine group. Pulmonary function tests, 6-minute walking test 
(6MWT) and quality of life scale (ATAQ-IPF) were performed before and 12 weeks after treatment in both groups. 
However, this method has the problem of low fitting between the results obtained and the actual results. 

2 IDEA DESCRIPTION 
2.1 Cardiopulmonary Data Processing for Outdoor Mountaineering Enthusiasts 
2.1.1 Study subjects 

In a local mountaineering club, people who like to climb outdoors (exercise at least 1-3 times a week for more 
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than 60 minutes each time) are selected as the subjects of study (Pang et al. 2016). The cardiopulmonary functions 
of outdoor mountaineering enthusiasts are tested under normal conditions. The control group is mountaineering in 
polluted environment, and the experiment is mountaineering under the condition of good ecological environment. 
Group A consisted of 15 people in each group. The test period is 30 days. All the subjects are male, aged 26-35 
years old. They are in good health. They have no major cardiopulmonary diseases and do not smoking in the past.
2.1.2 Research methods 

Vital capacity and arterial blood pressure (Guo et al. 2016) are measured by FHL-II vital capacity meter 
(Beijing Jianmin) and desktop sphygmomanometer (Shanghai Yutu). The exercise cardiopulmonary function is 
tested with the Quarktype exercise cardiopulmonary function test system produced by Cosmed Company of Italy. 
The subjects are warmed up under no load. After mountaineering test, the enthusiasts are exhausted in speed 
exercise (which could not be persisted after repeated encouragement) (Ma and Shi 2016). The recovery stage 
continues to exercise for 2 minutes under no load condition. Subjects are asked not to take part in vigorous physical 
activity within 24 hours before the test and to prohibit smoking. The test is conducted 2 to 3 hours after meals. 
2.1.3 Detection Indicators 

The main indicators included absolute and relative values of maximal oxygen uptake, oxygen pulse, anaerobic 
threshold, absolute and relative values of oxygen uptake, ratio of oxygen uptake to maximal oxygen uptake, 
metabolic equivalent (Louie 2016, Yazar et al. 2019), ventilation per minute, maximal respiratory rate, ratio of 
physiological dead space to tidal volume, oxygen equivalent, ratio of ventilation per minute to oxygen uptake, heart 
rate, vital capacity, systolic blood pressure, diastolic blood pressure, pulse pressure, mean arterial pressure, and 
exercise load etc. (Zhang et al. 2011). 
2.2 Effects of ecological environment quality on cardiopulmonary function of outdoor mountaineering 
enthusiasts 
2.2.1 Cardiopulmonary System Model 

Outdoor mountaineering can easily cause rapid and large changes in human cardiopulmonary function. 
Therefore, the established cardiopulmonary system model should have the following characteristics: 
(1) In order to simulate the cardiopulmonary function changes caused by outdoor mountain climbing, the model 
should be a distributed multivariate model, including the main parts of the heart, brain, chest, abdomen and limbs 
(Wang et al. 2016). 

(2) In order to simulate the physiological feedback of cardiopulmonary function caused by outdoor mountain 
climbing, the compensation mechanism should include physiological regulation and control mechanisms such as 
heart rate (HR) feedback control. 

(3) During outdoor mountain climbing, the cardiopulmonary pressure fluctuates greatly with the rapid change 
of body load, the cardiopulmonary blood circulation speed speeds up (Liu et al. 2016), and the venous vessels are 
prone to collapse, so the venous collapse model should be included. Taking the above three points as the key 
consideration, the cardiopulmonary function model of mountain climbing is constructed. 
2.2 Modeling of the Impact of Eco-environmental Quality on Cardiopulmonary Function of Outdoor 
Mountaineering Enthusiasts 

The heart and lungs are the most important organs of the human body. They play an important role in mountain 
climbing (Ong et al. 2016). The human heart is divided into two parts, the left heart and the right heart, which drive 
the systemic circulation and the pulmonary circulation respectively. Because the left and right centers are similar 
in structure and function, two equivalent networks with the same structure but different parameters are adopted in 
the model. In this study, based on the time-varying elasticity theory, the impact model of ecological environment 
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quality on cardiopulmonary function of outdoor mountaineering enthusiasts is established. 
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In the above formula, ( )lvE t  represents the function of cardiopulmonary dynamic change, EDV  represents 
the state parameter of ecological environment quality, ( )lvQ   represents the function of cardiopulmonary restraint, 
d  represents the coefficient of influence of ecological environment quality on cardiopulmonary function of 
outdoor mountaineering enthusiasts, and 0V 0V  is the influence parameter of cardiopulmonary. 

3 RESULTS 
Based on the above survey data, the comparison of cardiopulmonary function between different environmental 

quality and normal condition is obtained. The results are shown in Table 1. 
Table 1 Comparison of major cardiopulmonary function indicators 

Indicator Group 

Good environmental quality Normal 

condition 

Polluted 

environmental 

quality 

HR(beat/min) 67.5±7.9 81.8±7.1 72.7 

VC(ml) 4253.0±46.1 3639.3±408.5 3067.3±451.1 

SP(mmHg) 116.7±7.7 114.7±8.3 116.2±4.6 

DP(mmHg) 78.4±3.8 74.3±5.6 43.5±4.1 

PP(mmHg) 38.0±4.1 40.3±5.5 43.5±4.0 

MAP(mmHg) 91.1±4.9 87.8±6.1 87.2±3.8 

The analysis shows that the cardiopulmonary function of outdoor mountaineering enthusiasts has been 
improved compared with the normal condition under the condition of good ecological environment. The main 
reason is that outdoor mountaineering is carried out in a good ecological environment. Aerobic exercise accelerates 
the blood flow of mountaineering enthusiasts and improves their cardiopulmonary function. However, in the case 
of poor ecological environment quality, the human body absorbs harmful substances in the air, which leads to 
difficulty in breathing for mountaineering enthusiasts, thus increasing the human heart and lung pressure, and 
reducing the cardiopulmonary function of outdoor mountaineering enthusiasts, resulting in a great discount on the 
effect of mountain climbing. 

In order to verify the validity of the model, the results obtained from the model are compared with the actual 
results. The experimental results show that the model fits the actual results well, which indicates that the model has 
a high accuracy. 

4 DISCUSSION 
In order to further supplement Yonghao Liu’s research content, a model for the impact of ecological 

environment quality on the cardiopulmonary function of outdoor mountaineering enthusiasts is designed. The 
experimental results show that the results obtained by the model are in good agreement with the actual results, 
which verifies the comprehensive practicability of the model. The reason for the high accuracy of the model is that 
the model of cardiopulmonary system is constructed. On the basis of the model, a model for the impact of ecological 
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environment quality on cardiopulmonary function of outdoor mountaineering enthusiasts is proposed by using time-
varying elasticity theory, which effectively improves the accuracy of the model. 

5 CONCLUSION 
Air pollution will affect the cardiopulmonary function reserve and maximal aerobic metabolic capacity of the 

human body. The harmfulness of air pollution to the respiratory system of the exercise population is obviously 
greater than that of the general population. Therefore, this paper puts forward the modeling and analysis of the 
impact of ecological environment quality on the cardiopulmonary function of outdoor mountaineering enthusiasts. 
According to the research contents, the following suggestions are given: when engaging in outdoor mountain 
climbing exercise, we should choose the ecological environment with good ventilation, open space and sufficient 
sunshine to avoid the areas with serious air pollution as far as possible, but we should not neglect the concern for 
physical health because of regular exercise. It is of great significance to increase the intensity of aerobic training, 
which can effectively improve the heart, lung function and exercise endurance of mountaineering enthusiasts in 
large areas, and lay a solid foundation for improving physical quality. 
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