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1.  Introduction 
 
Over the past few decades, the role of fitness, recreation, physical activity and sport in 
improving health has been increasingly recognized (Sawyer, 2013). That high levels of 
physical activity benefit people’s health have been well documented (WHO, 2016; Thompson 
et al, 2003). The pursuit for health has led to a rising demand for urban sport spaces (Lin et 
al, 2005). As one of the most important carriers for citizens to participate in sports, exercise 
and recreational physical activities and enhance their physical fitness, urban sport spaces 
are now closely related to citizens’ health and quality of life (Nicolai, 2015; Fahlén, 2011).  
 
Nowadays, with the development of mass sports and leisure sports (recreational sports), the 
scopes represented by urban sport spaces have been expanded from the specialized spaces 
(such as sports venues, gymnasiums) to public spaces (e.g., free sport parks, squares, 
green spaces and other non-professional sport spaces) in the city which can offer important 
opportunities and spaces for citizens to participate in sports, exercise and recreational 
physcal activities (Nicolai, 2015; Villanueva et al,2015; Jin, 2013). Evidence regarding the 
built environment and leisure sports activities is also beginning to accumulate on urban 
public spaces and urban public open spaces (Koohsari,2015; Florindo et al, 2017). However, 
no matter how urban sport spaces expand, their nature is always to serve their users—the 
citizens (Hassani & Golizadeh, 2016; Liu et al, 2013). To meet the real needs of the local 
population is an essential goal in the construction of urban sport spaces. 
 
At the same time, as a natural condition of a city, climate acts directly on the leisure sports 
behaviors of citizens, the efficiency of urban sport spaces and the urban vitality, especially 
the unfavorable climate conditions (Luo & Li, 2015; Leng et al, 2017). In cold regions for 
example, clod climate in winter has been proved to reduce people’s participation in physical 
activities (Merchant, 2007). In recent years, with the planning concept of cold cities, such as 
‘Liveable City’, ‘Winter-friendly City’ and ‘Healthy City’, increasing importance has been 
attached to the planning of urban sport spaces in cold regions. 
 
In a review of climate, urban sport spaces and users of sport spaces, relevant literature 
mainly focuses on two perspectives: one is concerned with the relationship between climate 
and users including the relationship between climate change and social background (gender, 
income, age, etc.) (Mizumoto, 2015; Eisenberg & Okeke, 2009; Dunn et al, 2012), and that 
between climate change and physical activity level (frequency, intensity, etc.) (Merchant, 
2007; Nasir et al, 2013); the other pays attention to the association between climate and 
urban sport spaces such as accessibility (Westhuizen, 2010; Giles et al, 2003), space types 
(Schebella et al, 2012), and landscape activity (Watanabe & Jin, 2016; Zhao et al, 2018) 
under the influence of climate conditions. However, there are few extant data describing 
urban sport spaces in cold regions, especially the regional adaptable planning of urban sport 
spaces which is brought by the needs of citizens’ sports and recreational physical activities 
under the influence of cold climate. 
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Under the above background and in China, with the promotion of the National Fitness 
program and the implementation of the Healthy China strategy, the demand for urban sport 
spaces in cold regions is more obvious because of the large sports population (Liu et al, 
2015). However, due to the traditional making system and backward planning thought, the 
construction of urban sport spaces in China’s cold regions still adopts the ‘top-down’ supply 
mode, and this means that the allocation and spatial layout of urban sport spaces are fully 
determined by the government (Zhang et al, 2017). To satisfy the needs for competitive 
sports events is still the only target in some cold cities (Yan et al, 2015). These problems of 
urban sport spaces seriously ignore the effects of regional climate and citizens’ needs and 
hinder the development of cold cities and citizen’s physical health. 
 
Therefore, by investigating the characteristics of citizens’ fitness behaviors in regional climate, 
as well as the public preferences and needs for urban sport spaces, this study will focus on a 
clod city in China as a case study for the adaptable planning strategies of urban sport spaces, 
underpinned by the Chinese National Fitness policy context. These strategies may be 
applicable and relevant to other similar cities. 

 
2. Methods 

 

2.1  Study area 
For the sake of the surging demand for national fitness, during the 2015-2016 period, as 
entrusted by the Songyuan government department (Songyuan Sports Bureau), we have 
prepared the planning of public sports facilities in Songyuan. The process has provided an 
important opportunity for exploration and research in this study. Songyuan, located in the 
north east China, between the north latitude of 43°59′-45°32′, is a prefecture level city in Jilin 
province of China. Under the influence of a temperate continental monsoon, Songyuan has 
four distinctive seasons, but its winter is cold and long. The cold climate in Songyuan lasts 
for 5 months during which the average temperature is lower than 0°C from November to 
March next year. 
 
This study selects the central city as the study area with a relatively concentrated population 
and a large demand for daily fitness in Songyuan. The study area consists of 23 communities 
and 48 recreational areas, and had a resident population of 499,600 by the end of 2015. As a 
whole, the population size and climate conditions of the central city of Songyuan are 
representative of those of small and medium-sized cities and winter-cities in China. 
Considering that winter is long and quite different from other seasons in temperature in cold 
regions, to investigate the characteristics of citizens’ sports and recreational physical activity 
behaviors and the preferences of urban sport spaces, questionnaires and field surveys were 
conducted during winter (December 2015-January 2016) and non-winter time (May 2015-
July 2015). 

 

2.2  Data collection 
The data in this study were collected by questionnaires for citizens in the central city of 
Songyuan. Social characteristics, physical activity characteristics, preferences and needs of 
the respondents are mainly included in the questionnaires. Social characteristics include the 
sex, age, education, income, etc. Physical activity characteristics contain the current status 
of citizens’ sports and recreational physical activities in winter and non-winter time, such as 
frequency, travel mode and activity items. The citizens’ preferences and needs for urban 
sport spaces are reflected in terms of the travel distance, space type, space environment, 
activity items, etc. 
 
With the help of the Songyuan Sports Bureau, one typical recreational area was selected 
from each community in the study area to conduct questionnaire survey, and 20-25 
questionnaires were randomly issued at each survey point. A total of 500 questionnaires 
were handed out and 438 valid questionnaires were collected, at an effective rate of 87.6%. 
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In the valid questionnaires, the youth (under 45 years old), the middle-aged (45-60 years old) 
and the aged (60 years old and over) account for 36.1%, 35.2% and 28.7% respectively; 
males and females take up a proportion of 57.3% and 42.7% separately. The questionnaire 
survey covers different demand groups. 

 
3. Results 

 

3.1  Characteristics of participation in sports and recreational physical activities under 
the influence of cold climate 

1) Seasonal changes in the activity frequency 
The cold climate has a negative impact on the citizens to participate in sports and 
recreational physical activities. In winter, it’s found that the severe weather environment in 
cold regions is considered to be the biggest factor affecting citizens’ enthusiasm for 
participating in physical activities (Fig. 1). At the same time, the frequency of participating in 
physical activities has distinctive seasonal features: frequent participation in any sports and 
recreational physical activities (three or more times a week and at least 30 minutes each time) 
is 26.5% more likely in non-winter seasons than in winter; and the proportion of citizens 
participating in physical activities less than once a week in winter is nearly three times larger 
than that in non-winter seasons (Fig. 2). 

 
Figure 1: Comparison of the obstructive factors for citizens of Songyuan to participate in physical 

activities in different seasons 

 

 
Figure 2: Weekly frequency of physical activities by season taken by citizens of Songyuan 

 
2) Relatively stable choice of the physical activity items 
Based on the field surveys on the participation in sports and recreational physical activities in 
the central city of Songyuan, the physical activity items are divided into seven categories 
according to the characteristics of sports and recreational physical activities: ball sports, 
aquatics, ice and snow sports, chess and card games, folkloric activities, walking and 
running activities, and activities on fitness equipment. It’s found that the choice of the 
physical activity items has the two following characteristics (Fig. 3): 
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a. Walking and running activities always enjoy the widest participation. In winter, although 
walking and running decrease significantly compared with that in non-winter seasons, they 
are still the first choice of citizens in cold regions, taking up a proportion of 50.3%. 
 
b. In addition to walking and running activities, participation in ice and snow sports is most 
obviously influenced by cold climate, in comparison with other categories of physical activity 
items. The proportion of citizens in cold regions who participate in ice and snow sports in 
winter is eight times higher than that in non-winter seasons. 

 
Figure 3: Comparison of participation in various physical activity items by citizens of Songyuan in 

different seasons 
 

3.2  Needs of citizens for urban sport spaces in cold regions 
1) Pedestrian (walking) traffic 
It’s found that under the influence of cold weather in winter, the choices of citizens of 
Songyuan for the traffic mode to go to urban sport spaces have changed compared with 
those in non-winter seasons. However, no matter in winter or in non-winter seasons, the 
proportion of walking to urban sport spaces is always the highest, which means citizens’ 
need for pedestrian (walking) traffic is the highest (Fig. 4). The choice of walking to urban 
sport spaces is positively related to the preference of the citizens in cold regions for 
participation in walking and running activities. In addition, the close distance and easy 
accessibility is the most important principle for citizens in cold regions to choose urban sport 
spaces due to the cold weather (Fig. 5), and the distance within 1km is thought by 59.5% of 
the citizens to be the best coverage. Combined with the previous walking mode which is the 
most commonly used by citizens, the walking distance of 1km can be controlled within 15 
minutes at the normal walking speed of 4-7km /h. 
 
2) Green landscape 
Through the field surveys on the citizens participating in sports and recreational physical 
activities, urban sport spaces are divided into two major categories and six types according 
to their space attributes and functional characteristics. The first category is green spaces and 
includes three types: parks and squares, residential green spaces, and green spaces 
attached to streets. The second category is venues and facilities, including public sport 
venues, educational sport facilities and private fitness clubs. 
 
From a survey on the demand intention of space type, the need for the type of parks and 
squares among citizens in cold regions is the highest in winter, followed by the public sport 
venues and residential green spaces. From the overall categories, the need for the category 
of green spaces is 7.4% higher in winter than that for venues and facilities (Fig. 6). The 
interviews of the respondents show that the green spaces are the most needed urban sport 
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spaces mainly because of their beautiful green landscape and larger fitness vitality, and 
because they can meet the various needs of life, such as fitness, social communication and 
recreation. 

 
Figure 4: The main transportation modes for citizens of Songyuan to go to urban sport space by 

season 

 
Figure 5: Comparison of factors that affect                  Figure 6: Citizens’ need for the type of urban 

citizens of Songyuan to choose urban                             sport spaces in winter of Songyuan 
sport spaces in winter 

                              
Figure 7: The enthusiasm of citizens of Songyuan                 Figure 8: Citizens’ satisfaction with ice  

for ice and snow sports in winter                                  and snow sports facilities in Songyuan 

 
3) Ice and snow sports 
The unique regional environment creates different sports activities, and ice and snow sports 
are the representatives of sports in cold regions. Considering the unique cold climate and ice 
and snow environment in Songyuan, it’s found that 64.0% of citizens in cold regions prefer to 
participate in ice and snow sports in winter (Fig. 7). However, their satisfaction with ice and 
snow sports facilities is negatively related to their enthusiasm for ice and snow sports, and 
more than half of citizens are less satisfied with the ice and snow sports facilities in 
Songyuan (Fig. 8). According to field investigations and statistics, the number of ice and 
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snow sports facilities in Songyuan is very small. By the end of 2016, there were three sites of 
ice and snow sports facilities in Songyuan, including zero ice sports venue and three skiing 
resorts, while the total length of snow trails in each skiing site is no more than 1km. The lack 
of ice and snow sports facilities has caused a serious problem that participation in ice and 
snow sports is lower while its need is greater. 
 
4. Discussion and suggestions 
 
Compared with the non-winter seasons in cold regions, the cold weather in winter is more 
likely to cause various diseases (Hassi et al, 2012), and the lack of physical activities will 
aggravate this risk (WHO, 2016). The planning of urban sport spaces should pay more 
attention to citizens’ needs for fitness in winter, so as to improve the activity frequency and 
increase the vitality of citizens’ sports and recreational physical activities in cold regions. 
Therefore, based on the results of surveys and combined with the project practice in 
Songyuan, the following adaptable planning strategies of urban sport spaces in China’s cold 
regions are put forward for regional climate and citizens’ needs: 
 
4.1 Urban non-motorized traffic system should be linked to improve accessibility and 

efficiency of urban sport spaces in winter. 
In view of the citizens’ needs for pedestrian traffic in winter and the preference for walking 
and running activities, a convenient and comfortable non-motorized traffic network should be 
established by optimizing the proportion and quality of the urban non-motorized traffic, to 
enhance the effective connection between various kinds of urban sport spaces and between 
sport spaces and public service facilities. Thus, it can improve the accessibility and efficiency 
of urban sport spaces while promoting the vitality of public travel and participation in physical 
activities. 

 
 

Figure 9: The planning map of the non-motorized traffic network in the central city of Songyuan 
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In the planning project of public sports facilities in Songyuan, after analysis of the 
comprehensive traffic network system and the status of urban sports spaces in Songyuan, a 
convenient and comfortable non-motorized traffic network with the goal of taking walking trail 
as the main structure and supported by the bikeway has been constructed, which is aimed at 
building a 15 min walking fitness circle and improving microcirculation of traffic network. The 
non-motorized traffic network has been designed with climate friendly methods which 
concern durability, cold resistance and slip resistance, and connect dot-like urban sport 
spaces to linear spaces and provide more sport spaces for walking and running (Fig. 9). 
 
4.2 Urban green open space should be redesigned to raise enthusiasm for 

participation in sports and recreational physical activities in winter. 
Urban green open space can provide natural ecological sport environment and improve 
ecological health for citizens (Zhao et al, 2018). Importance should be attached to the fitness 
function of urban green open spaces and integrating green spaces with urban sport spaces. 
Therefore, in view of citizens’ need and preference for green landscape, two riverside and 
sports landscape belts have been redesigned by fitting for the urban green space system 
and closely taking advantage of important urban green space—the Songhua River. 

 
Figure 10: The planning and construction intention map of riverside and sports landscape belts in the 

central city of Songyuan 

 
Figure 11: The cross section diagram of riverside and sports landscape belts 
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The riverside landscape on the both sides of the Songhua River is fully integrated with the 
national fitness functions, and a variety of functional values such as sports, entertainment, 
recreation and ecology are added to the green space. While extending along the riverbank, 
two riverside and sports landscape belts also link up more than ten important parks and 
squares, which is the most needful type of urban sport spaces, and continue to permeate into 
the city center (Fig. 10). The quality of riverside and sports landscape belts is optimized by 
the methods of space enclosure, vegetation protection and overall planning of indoor and 
outdoor sport space, so as to create a compatible and suitable composite space of sport and 
ecological functions (Fig. 11). As a result, the landscape belts will not only improve the value 
of green space, but also meet the need of citizens’ sports and recreational physical activities. 
Finally, they will achieve the win-win goals of enhancing ecological value and boosting 
enthusiasm for participating in sports and recreational physical activities in winter in cold 
regions. 
 
4.3 Natural ice and snow resources should be combined to satisfy citizens’ need for 

ice and snow sports in winter. 
The unique climate environment in cold regions provides natural conditions for the 
development of ice and snow sports. In view of the popular demand for ice and snow sports 
in winter, the structure of urban ice and snow sports space should be established based on 
regional characteristics, which can fundamentally improve the low and monotonous situation 
of the ice and snow sports industry in the city, and then actively and healthfully guide the 
development of ice and snow sports in cold regions.  
 

 
 

Figure 12: The planning structure map of ice and snow sports spaces in Songyuan 

 
Considering the various forms and different site specifications of ice and snow sports, and 
after studying the conditions and potentials of natural ice and snow resources in Songyuan, a 
framework featuring "one heart, two zones and multiple nodes" for ice and snow sports 
space has been created, to meet the citizens’ needs for different properties (such as 
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professional or amateur, recreational or competitive) of ice and snow sports (Fig. 12). In the 
framework of ice and snow sports space in Songyuan, “one heart” is the construction of ice 
sports center in Songyuan. On the basis of competition and training, it can maximize the 
provision of sport spaces for activities such as speed skating, ice hockey and curling. “Two 
zones” refer to the establishment of professional ski field and ice and snow sports experience 
center, which respectively rely on the famous Chagan Lake National Nature Reserve and the 
Hada Mountain ecotourism demonstration area in Songyuan and take advantage of their 
unique geomorphological conditions. They can also develop the ice snow sports industry in 
the city while meeting the demand for skiing in winter. “Multiple nodes” are the pouring 
seasonal ice fields by using frozen waters, idle squares and other space in winter, so as to 
create a number of sport spaces for ice skating, ice carving and snow carving, and 
energetically stimulate the enthusiasm for participating in sports and recreational physical 
activities in winter. 
 
5. Conclusions 
 
Urban sport spaces are important for the development of city, and have been associated with 
health and wellbeing. However, as urban sport spaces are used to serve the citizens, the 
construction of urban sport spaces in cold regions has the limitation of cold climate and 
pertinence of citizens' needs. It cannot simply apply the planning strategies and design 
methods adopted in other climate regions. Due to the small size of the sample analyzed and 
the limited statistics performed, we have put forward corresponding adaptable planning 
strategies of urban sport spaces for specific situations in cold regions of China, based on the 
investigation of real characteristics and needs for participation in sports and recreational 
physical activities in Songyuan. These strategies may provide inspiration for the planning of 
sport spaces or sport facilities in other cold regions, and can be improved for application in 
other cold cities with the same needs of their own citizens. 
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