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Abstract: Urban parks are an important part of urban ecosystems and also provide recreational services for urban residents. However, it
is still unclear how the recreational attractiveness of urban parks can be evaluated. In this study, 12 typical parks in Changchun, China
were selected for evaluation of their recreational attractiveness. We built a recreational attractiveness evaluation system based on the
analytical hierarchy process (AHP) to produce a composite evaluation index. This method included : 1) the landscape quality of the
parks; 2) the recreational facilities; 3) the conditions of the area; and 4) the accessibility of the parks. Our results showed that Nanhu
Park, Children’s Park, Shengli Park, and Jingyuetan Forest Park had high recreational attractiveness, whereas Linyuan Park had the low-
est attractiveness among the 12 parks. These results agreed with the information obtained from a field survey of the actual recreational
and revisit rates, which showed that the evaluation index is reliable. Correlation analysis showed that the landscape quality and recre-
ational facilities of parks had a direct effect on their recreational attractiveness. A negative correlation was found between the accessibil-
ity of a park and its recreational attractiveness. We conclude that if the scenery and facilities are not as good as a visitor expects, then
they may choose to visit a different park, even if it takes a longer time to reach.
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1 Introduction celeration of urbanization and rapid population growth,

urban parks are being used more frequently and their re-

Urban parks have an important role in promoting a har-
monious coexistence between humans and nature (En-
dreny, 2018). Their ecological and recreational value
mean that they are attracting increasing attention from
people in all walks of life (Zhou et al., 2004; Georgi and
Dimitriou, 2010; Fan, 2013). Parks are important places
for urban residents to engage in leisure activities, such
as exercise (Liu et al., 2017; Zhao, 2019). With the ac-
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creational capacity is increasing (Chiesura 2004; Chang
and Li, 2014; Ayala-Azcarraga et al., 2019). It is there-
fore important to study the attractiveness of urban parks
to citizens and the key factors affecting the attractive-
ness should be considered in their construction. This has
important theoretical and practical significance in the
construction of a high-quality system of urban parks to
meet the basic needs of urban residents, to promote urb-
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an humanistic care and to maintain the balance of urban
energy (Kim and Jin, 2018). It is important to analyze
the attractiveness of urban parks and to study their man-
agement strategies (Qiu et al., 2013).

Throughout history, most traditional urban parks and
private gardens have provided services for the wealthy
and few have served ordinary people (Li, 1987). Urban
public parks first appeared in the 19th century after the
industrial revolution in the western world and therefore
their development only spans one or two hundred years.
Their form, style, and management have evolved in par-
allel with the transformation of modern society and urb-
anization (Kienast et al., 2012; Sirina et al., 2017; Xiao
et al., 2017). Olmsted (1870) popularly considered as
the father of American landscape architecture, defined a
city park as ‘a functional public green space in an urban
area’.

The encyclopedia of China defines an urban park as
‘a type of urban public green space, a garden built and
operated by the government or public organizations for
public recreation, viewing, and entertainment’. After
China’s reform and opening-up, the number of urban
parks increased, and they developed into new forms, in-
cluding wetland parks, theme parks, forest parks, and
parks with ruins. Meng et al. (2003) noted that the
phrase refers to a kind of city park that has a certain
function for urban residents, the re-creation of the natur-
al realm. Urban parks form the green infrastructure of a
city and are often the main open space available to the
public. Urban parks are spaces for both recreational
activity and civic culture (Wolch et al., 2014).

Countries and researchers have differed in their defin-
itions of urban parks over time. The concept of an urb-
an park is dynamic and there is no unified definition of
this concept in Chinese academic circles. Based on
definitions from various countries, an urban park should
have three characteristics. First, an urban park is a
green, public open space in a city and is an important
part of the urban ecosystem; second, urban parks mainly
serve urban residents, so they need to accommodate a
wide range of recreational needs and encourage physic-
al activity; and, third, suggest changing to “urban parks
should also reflect community identity, encourage local
flora and wildlife, and be a place of refuge.

Global urbanization and deterioration of the urban en-
vironment have meant that more attention is being paid

to the recreational functions of the green spaces in urb-
an parks (Voigt et al., 2014; Li et al., 2020). Studies of
park recreation activities are also increasing in number
(Dwivedi et al., 2009). Saunders et al. (1981) used a
gravity model to survey and assess residents’ demand
for waterfront recreational space in strip parks in US cit-
ies. They examined the factors (e.g., accessibility and
forest coverage) that could influence the attractiveness
of strip parks for recreation. The recreational attractive-
ness of urban parks for different population segments
have also been studied, such as the differences in leis-
ure and recreational behaviors of young and old people
(Raitz and Dakhil, 1988; Lee, 2005). They found that
older people were more influenced by the natural envir-
onment (e.g., tree coverage, water, and birds) in parks
than younger people.

Krenichyn (2006) found that Americans attach great
importance to their health; they exercise to keep fit and
city parks are often the best places to take this exercise.
Krenichyn (2006) also found that female participants in
recreation were more likely to feel relaxed in urban
parks and that park recreation has become an indispens-
able part of the daily life of many women. Aasetre et al.
(2016) examined a mountain forest park in Netherlands
and forest land in Norway and compared the different
leisure preferences of people in these areas with very
different population densities. They found that tourists
in these areas had clear differences in terms of the leis-
ure activities sought in these different, but accessible,
natural areas. Different people have different leisure
preferences in parks and it is therefore challenging to
evaluate the recreational attractiveness of urban parks.

A search of the literature in international databases
with the keyword of ‘recreational attraction’ found only
65 reports directly related to the attractiveness of urban
parks (https://www.sciencedirect.com/, up to December
2019). A search in the China National Knowledge Infra-
structure database (http://www.cnki.net, up to Decem-
ber 2019) using the keyword ‘leisure attraction’ with
fuzzy retrieval produced 215 results, concentrated from
2018 onwards. These reports were mainly about leisure
spaces, leisure behavior and landscape recreation. When
‘city park recreation attractions’ was used in the search,
only 39 results were returned and these were not related
to the topic of this paper. There has been little research
into the attractiveness of urban parks in China. Most
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studies have focused on recreational activities and at-
tracting tourism. The attractiveness of parks for recre-
ation is therefore a unique concept in the study of urban
recreation; it is a vague concept leading to considerable
controversy. There has been no in-depth and extensive
discussion on the of park attractiveness, its influencing
factors, the dynamic changes in these factors, or how to
quantify attractiveness. Current theories and methods of
study into the recreational attractiveness of urban parks
are insufficient. In particular, there has been little re-
search into the recreational attractiveness of forest cit-
ies in China, so it is necessary to strengthen quantitative
empirical research to solve these existing theoretical and
practical problems.

We used 12 typical parks in Changchun City, north-
east China as an example. The goals of this study were:
1) to establish an evaluation framework for recreational
attractiveness using an analytical hierarchy process
composite index evaluation method based on four as-
pects (landscape quality, facility conditions, regional
conditions and accessibility); 2) to evaluate the recre-
ational attractiveness of urban parks in Changchun; and
3) to propose ways of maximizing the recreational at-
tractiveness of urban parks. Our results will help urban
planners to optimize the layout of urban parks and im-
prove the quality of the living environment for sustain-

able development in urban areas.
2  Methods

2.1 Study area

Changchun is located at a mid-latitude in the Northern
Hemisphere, in the hinterland of the Songliao Plain on
the eastern coast of Eurasia. Our study was carried out
within the fifth ring road of Changchun City, in an area
of 524 km® (125°07' E-125°26' E, 43°44’ N-44°02'N)
(Fig. 1). The average annual winter and summer temper-
atures in Changchun are —14 and 24°C, respectively
(Ren et al., 2021). Changchun is referred to as a ‘forest
city’ because 45% of its urban area is covered by veget-
ation (Ren et al., 2018). The forest types mainly consist
of coniferous and broadleaved trees. Common trees in
Changchun include Armeniaca mandshurica, Pinus
sylvestris var. mongolica, and Pinus tabuliformis (Wang
et al., 2018). The shrubs and grasses include Swida alba,
Spiraea salicifolia, and Amygdalus triloba. We selected
12 parks in the main urban area of Changchun City as
the research objects based on their size and location

(Fig. 1).

2.2 Data collection
We used field investigations and a questionnaire survey,
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Fig. 1 Location of Changchun City, China, and the distribution of the 12 urban parks. SL: Shengli Park; IP: Imperial Park; CY:
Chaoyang Park; CP: Children’s Park; PP: Peony Park; ZB: Zoological and Botanical Park; LD: Laodong Park; NH: Nanhu Park; NL:
North Lake Park; JY: Jingyuetan Forest Park; CC: Changchun Park; LY: Linyuan Park
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taking 12 typical urban parks in Changchun City as the
main investigation sites and recreational visitors to the
parks as the main investigation objects. The surveys
were conducted every weekend in July, August, and
September, 2019, with 12 onsite surveys. The question-
naire included: 1) basic information about the respond-
ent, such as gender, age, educational level, occupation,
and income; 2) their reasons for using the city parks for
recreational activities; 3) what attracted the respondent
to the city park (e.g., the natural landscape, entertain-
ment or a quiet environment); and 4) which factors in-
fluenced their visit to the park (e.g., ticket price, traffic,
distance, traveled or landscape aesthetics). A total of
10 920 questionnaires were distributed, all of which
were completed on the spot. We conformed to the range
of sample sizes for simple random sampling without
substitution and the number of questionnaires issued for
each park was determined by the volume of the park.
After excluding invalid questionnaires, 10 000 valid
questionnaires were obtained.

Some data were obtained from the master plan for the
construction of Changchun Forest City (Bureau of
Forestry and Landscaping of Changchun, 2013-2025)

and the government website (http://ccylj.changchun.
gov.cn/). The area of green space was extracted using
the ArcGIS10.2 software package (Environmental Sys-
tems Research Institute, Redlands, USA) and manual in-
terpretation. The remote sensing images were SPOT-5
(Systéme Probatoire d’Observation de la Terre) images
with a resolution of 2.5 m.

References were made to relevant evaluation systems
and criteria (Xie and Liu, 2003; Zheng and Zhou 2008),
soliciting opinions from 5 experts in related fields such
as Ecology, Landscape Science efc. and 16 evaluation
indexes were selected considering four aspects: the
landscape quality; entertainment facilities; regional con-
ditions; and the accessibility of the urban parks (Table 1).
The landscape quality indices were as follows: A1, park
area (ha); A2, green area (ha); A3, wetland area (ha);
A4, water quality; AS, scenic beauty; A6, park level
(county, city or national); and A7, infrastructure im-
provement (bad, poor, average to good, and very good).
The entertainment facilities indices were: B1, entertain-
ment facilities; B2, frequency of entertainment events;
and B3, fees (yuan RMB). The indices of the regional
conditions were: C1, geographical location; C2, popula-

Table 1 Value ranges for each index in the recreational attractiveness scale

Index scale

Index

0-0.2 0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0
Al <50 50-100 100-300 300-500 > 500
A2 <20 20-30 30-50 50-70 >170
A3 <20 20-30 30-50 50-70 >70
A4 Bad Poor Average Good Very good
A5 Bad Poor Average Good Very good
A6 County City National 3A National 4A National 5A
A7 Bad Poor Average Good Very good
Bl Bad Poor Average Good Very good
B2 Very low Moderately low Average Quite high Very high
B3 0-20 2040 40-60 60-80 80-100
Cl Suburbs Fourth ring Third ring Second ring First ring
C2 > 25000 10 000-25 000 1000-10 000 200-1000 <200
C3 1-2 2-3 3-5 5-10 >10
D1 <2 2-4 4-6 6-8 >8
D2 > 50 50-30 30-10 10-0 0
D3 0 1-2 2-3 34 4-5

Notes: Al: park area (ha); A2: green area (ha); A3: wetland area (ha); A4: water quality; A5: scenic beauty; A6: park level; A7: infrastructure improvement degree;

B1: entertainment facilities; B2: frequency of entertainment events; B3: fees (yuan); C1: geographical location; C2: population density (people/km?); C3: per-capita

GDP (yuan); D1: length of visit (h); D2: ticket price (yuan); D3: mode of transportation
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tion density (people/km?); and C3, per capita GDP
(yuan RMB). The accessibility indices were: D1, length
of visit to park (h); D2, ticket price (yuan); and D3,
mode of transportation.

Indices A1—A3 and C1-C3 were obtained from field
surveys and remote sensing images. The questionnaire
data were used for indices A4—A7, B1-B3, and D1-D3
to quantify the results against the recreational attractive-
ness scale value for each indicator.

2.3 Evaluation system of recreational attractiveness
The system used to evaluate the recreational attractive-
ness of Changchun City parks needs to be scientific,
hierarchical, systematic, dynamic, stable and to use ac-
cessible data (Xie and Liu, 2003; Zheng, 2013), combin-
ing both qualitative and quantitative measures and con-
sidering other basic principles. The analytic
hierarchy process (AHP) in IDRISI geographical in-
formation system was used to determine the weighting

of each index (Table 2).

2.4 Calculation of recreational attractiveness
Table 1 gives the quantitative and qualitative indicators,

including the quality of the infrastructure and the enter-
tainment facilities. To compare different factors, these
qualitative indicators need to be quantified into the same
range before evaluation. We used normalization to
standardize the original data. Set 4; (i = 1, 2, ..., 16); B;
(G =1,2, .., 12) as the park dataset. The original data
were processed according to Equ. (1) (Li et al., 2012):

where Pj; is the standardized value of index i of j park,
W; is the weight of each indicator, and Sj; is its score.

By combining the relevant national standards and the
results of previous research (Zheng and Zhou, 2008)
with our data, we obtained the Equ. (2) for recreational

attractiveness:
16

RA = Z P; )
i=2

where is the recreational attractiveness value of each
park and is the standardized value of each index.

Based on the values of recreational attractiveness, we
classified these 12 urban parks with the aim of guiding
the planning and management of urban parks to im-
prove their recreational attractiveness. We used the in-

Table 2 System used to evaluate the recreational attractiveness of urban parks in Changchun, China

Target decision layer (weight)

Middle element layer (weight)

Index layer (weight)

Recreational attractiveness evaluation (1.00)

Recreation facilities (0.24)

Regional conditions (0.15)

Park accessibility (0.19)

Landscape quality (0.42)

A1(0.03)
A2 (0.10)
A3 (0.04)
A4 (0.07)
A5(0.11)
A6 (0.03)
A7 (0.04)
B1 (0.07)
B2(0.11)
B3 (0.06)
C1(0.09)
C2(0.02)
C3(0.04)
D1 (0.04)
D2 (0.07)
D3 (0.08)

Notes: Al: park area (ha); A2: green area (ha); A3: wetland area (ha); A4: water quality; A5: scenic beauty; A6: park level; A7: infrastructure improvement degree;

B1: entertainment facilities; B2: frequency of entertainment events; B3: fees (yuan); C1: geographical location; C2: population density (people/km?); C3: per-capita

GDP (yuan); D1: length of visit (h); D2: ticket price (yuan); D3: mode of transportation
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termediate factor layer and recreational attractiveness
value as the clustering variables and the SPSS software
package (version 19.0) (IBM Corporation, New York,
USA) for hierarchical classification to obtain the sys-
tem cluster genealogy.

2.5 Field verification

To evaluate the reliability of the system for the evalu-
ation of recreational attractiveness, we conducted a field
survey to determine the actual recreational rate, the re-
visit rate, and the potential recreation rate for 12 typical
urban parks in Changchun. Questionnaire data were
used to verify the recreational attractiveness of the urb-
an parks. Based on previous research, the actual recre-
ational rate, the revisit rate, and the potential recreation
rate are highly relevant to recreational attractiveness
(Aasetre et al., 2016; Liu et al., 2017). We therefore se-
lected the actual recreational rate, the revisit rate, and
the potential recreation rate as the verification indicat-
ors in the questionnaire. The revisit rate is the ratio of
the number of people who have taken more than two re-
creational trips to a park to the total number of visitors.
The potential recreation rate is the percentage of people
who have heard of a park and are interested in future re-
creation. If urban parks have a higher recreational at-
tractiveness, then the actual recreational rate, the revisit

rate, and the potential recreation rate will be higher. The
actual recreational rate, the revisit rate, and the poten-
tial recreation rate were collected via field surveys for
12 typical urban parks on every weekend in the summer
of 2019.

3 Results

3.1
parks in Changchun

We calculated the recreational attractiveness index for
12 typical parks in Changchun, China (Table 3). The re-
creational attractiveness results are presented in Table 4.

Recreational attractiveness of different urban

The ranking order of the parks from high to low was
Nanhu Park (NH), Children’s Park (CP), Shengli Park
(SL), Jingyuetan Forest Park (JY), Imperial Park (IP),
Laodong Park (LD), Zoological and Botanical Park
(ZB), North Lake Park (NL), Changchun Park (CC), Pe-
ony Park (PP), Chaoyang Park (CY), and Linyuan Park
(LY). The attractiveness of Nanhu Park was more than
twice that of Linyuan Park.bility values of these two
parks were similar (0.1420 and 0.1496, respectively).
However, the landscape quality, recreational facilities,
and regional conditions of South Lake Park were
0.3372, 0.1870, and 0.1236, respectively, significantly
higher than those of Linyuan Park, (0.0988, 0.0321, and

Table 3 Recreational attractiveness index of 12 typical parks in Changchun, China

Park name Al A2 A3 A4 A5 A6 A7

Bl B2 B3 Cl C2 C3 D1 D2 D3

NH 0.52 1.00 1.00 0.28 1 0.40 1.00
CcC 0.22 0.56 0.16 0.45 1 0.30 0.30
ZB 0.31 0.61 0.09 0.42 0.63 0.40 0.50
Y 1.00 1.00 0.05 0.37 1.00 1.00 0.60
NL 0.91 0.98 0.23 0.45 0.40 0.80 0.10
SL 0.12 0.21 0.02 0.43 0.61 0.40 0.63
1P 0.11 0.18 0.01 0.50 0.81 0.20 0.92
LD 0.05 0.11 0 0.50 0.47 0.19 0.49
Cp 0.08 0.15 0.03 0.61 0.61 0.40 0.68
LY 0.02 0.21 0.00 0.00 0.49 0.19 0.44
CYy 0.21 0.24 0.05 0.42 0.42 0.20 0.38
PP 0.01 0.07 0.00 0.00 0.88 0.20 0.83

1.00 0.90 0.60 1.00 0.42 0.63 0.20 1.00 0.80
0.20 0.10 0.05 0.50 0.46 0.33 0.10 1.00 0.80
0.35 0.46 0.33 0.78 0.80 0.41 0.42 0.40 0.80
0.43 0.32 0.76 0.10 0.79 0.23 0.57 0.40 1.00
0.40 0.17 0.30 0.20 0.88 0.61 0.44 1.00 0.40
0.80 0.79 0.77 1.00 0.42 0.52 0.20 1.00 0.80
0.53 0.68 0.01 0.66 0.45 0.69 0.19 1.00 0.80
0.85 0.69 0.33 0.75 0.41 0.45 0.20 1.00 0.82
0.85 1 0.89 0.95 0.44 0.51 0.40 1.00 0.81
0.27 0.12 0.00 0.52 0.48 0.43 0.39 1.00 0.80
0.13 0.11 0.00 0.92 0.47 0.68 0.38 1.00 0.80
0.15 0.10 0.00 1.00 0.48 0.43 0.39 1.00 0.80

Notes: NH: Nanhu Park; CC: Changchun Park; ZB: Zoological and Botanical Park; JY: Jingyuetan Forest Park; NL: North Lake Park; SL:Shengli Park; IP:
Imperial Park; LD: Laodong Park; CP: Children’s Park; LY: Linyuan Park; CY: Chaoyang Park; PP: Peony Park. Al: park area (ha); A2: green area (ha); A3:

wetland area (ha); A4: water quality; A5: scenic beauty; A6: park level; A7: infrastructure improvement degree; B1: entertainment facilities; B2: frequency of

entertainment events; B3: fees (yuan); C1: geographical location; C2: population density (people/km?); C3: per-capita GDP (yuan); D1: length of visit (h); D2:

ticket price (yuan); D3: mode of transportation
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Table 4 Recreational attractiveness of different parks in Changchun, China

Park name lan d:f:z];;l: (?Lfali ty Re-order Rec\rlzzliLtli:nal Re-order con%;%(i)(r)lnjélilue Re-order Park accessibility Re-order at tralt{c?sz;iteis:szlue Re-order
NH 0.3372 1 0.1870 2 0.1236 1 0.1420 6 0.7898 1
CcC 0.2315 4 0.0265 10 0.0674 10 0.1380 9 0.4634 9
ZB 0.2046 5 0.0850 7 0.1026 6 0.1088 12 0.5010 7
Y 0.3219 2 0.0881 6 0.0340 12 0.1308 10 0.5748 4
NL 0.2380 3 0.0557 8 0.0600 11 0.1196 11 0.4733 8
SL 0.1598 8 0.1660 3 0.1192 3 0.1420 6 0.5870 3
IP 0.1886 6 0.1122 5 0.0960 7 0.1416 8 0.5384 5
LD 0.1245 11 0.1453 4 0.0937 8 0.1436 5 0.5071 6
Cp 0.1676 7 0.1962 1 0.1147 5 0.1508 1 0.6293 2
LY 0.0988 12 0.0321 9 0.0736 9 0.1496 2 0.3541 12
CY 0.1291 10 0.0212 12 0.1194 2 0.1492 4 0.4189 11
PP 0.1433 9 0.0215 11 0.1168 4 0.1496 2 0.4312 10

Notes: NH: Nanhu Park; CC: Changchun Park; ZB: Zoological and Botanical Park; JY: Jingyuetan Forest Park; NL: North Lake Park; SL: Shengli Park; IP:

Imperial Park; LD: Laodong Park; CP: Children’s Park; LY: Linyuan park; CY: Chaoyang Park; PP: Peony Park

0.0736, respectively).

3.2
urban parks

Verification of recreational attractiveness of

Table 5 shows that the recreational attractiveness of the
urban parks had a significant positive correlation with
the actual recreation rate, revisiting rate, and potential
recreation rate. There was a significant positive correla-
tion between the recreational attractiveness of the urban
parks and their landscape quality and recreational facil-
ities (P <0.01). This indicates that the landscape qual-
ity and recreational facilities of a park directly affect its
attractiveness to visitors. However, there was a negat-

ive correlation between recreational attractiveness and
park accessibility (P < 0.01).

33
We took the intermediate factor layer and the recre-

Classification of urban parks

ational attractiveness value as clustering variables and
used the SPSS software package for hierarchical classi-
fication to obtain the system cluster genealogy (Fig. 2).
The recreational attractiveness of the 12 typical urban
parks in Changchun was classified into five categories
according to the cluster analysis tree. The first category
consisted of four parks: Shengli Park (SL), Imperial
Park (IP), Laodong Park (LD), and Children’s Park

Table 5 Correlation analysis of recreation rate and attractiveness of different parks in Changchun,China

. Value of landscape  Recreational Regional Park Recreational Actual - Potential
Variables . S e . . Revisit rate .
quality value condition value accessibility attracttiveness value recreation rate recreation rate
Value of landscape 1
quality
Recreational value 0.250 1
Regional condition ~0339 0377 1
value
Park accessibility —0.441 0.100 0.392 1
Recrea}tlonal 0.669" 0.847" 0289 20.021 1
attractiveness value
Actual recreation rate 0.804™ 0.221 -0.077 -0.357 0.599° 1
Revisit rate 0.566 0518 0344 0.194 0.780" 0.776" 1
Potential recreation ~0.804" ~0.221 0.077 0.357 -0.599" -1000"  -0.776" 1

rate

Notes: " Correlation is significant at the 0.05 level ;™ Correlation is significant at the 0.01 level (two-tailed)
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Fig. 2 System clustering tree for the urban park’s recreational
attractiveness in Changchun, China; NH: Nanhu Park; CC:
Changchun Park; ZB: Zoological and Botanical Park; JY: Jingy-
uetan Forest Park; NL: North Lake Park; SL: Shengli Park; IP:
Imperial Park; LD: Laodong Park; CP: Children’s Park; LY:
Linyuan park; CY: Chaoyang Park; PP: Peony Park

(CP). These four parks are all located in the first ring of
Changchun City, an area with a large population flow
and high per capita GDP. Of these, only the Imperial
Park had a relatively high landscape quality value; the
other three parks had average landscape quality values.
The second category included Changchun Park (CC),
the Zoological and Botanical Park (ZB), Jingyuetan
Forest Park (JY), Chaoyang Park (CY), and Peony Park
(PP). The third category contained Nanhu Park (NH),
which had the highest recreational attractiveness be-
cause of its good regional location, high landscape qual-
ity, and sound infrastructure. The fourth category in-
cluded Jingyuetan Forest Park, a suburban park far away
from downtown noise. It has convenient transportation
links and the landscape makes it valuable for viewing
wildlife and for scientific research. However, there is an
entrance fee and the regional conditions and accessibil-
ity are very low. The fifth category included North Lake
Park. This is a newly built park constructed within the
last two years. Afforestation in the park is not yet on a
large scale and the allocation of various resources is not
perfect.

4 Discussion
4.1 Differences in the recreational attractiveness of

urban parks and main influencing factors
This survey showed that Nanhu Park had the highest re-

creational attractiveness, followed by the Children’s
Park (CC) and Shengli Park (SL). Jingyuetan Forest
Park (JY) had the lowest score (Table 4). For the land-
scape quality value for each park, the most attractive
(0.3372) and the least attractive (0.0988) were found in
Nanhu Park (NH) and Linyuan Park (LY), respectively.
A park’s landscape quality has a significant positive
correlation (correlation coefficient:0.669; P < 0.05) with
its recreational attractiveness. However, the attractive-
ness of a park is not entirely determined by the quality
of its landscape. Although Jingyuetan Forest Park (JY)
had a high landscape quality value of 0.3219, its recre-
ational attractiveness was not very high because of its
low regional condition score of 0.0340 and low access-
ibility score of 0.1308. Therefore, even if the landscape
quality is high, the overall value of a park’s recreational
attractiveness will be affected if the entertainment facil-
ities, regional conditions, and accessibility scores are
low.

Nanhu Park had the highest recreational attractive-
ness and its landscape quality and regional condition
values were the highest of these 12 urban parks. Nanhu
Park is adjacent to the business district in Changchun;
the lake water is clear, with green willows on the banks
of the lake, and there are winding bridges and many
birds and flowers.

The Children’s Park was the second most attractive
place for recreation, with the highest scores for recre-
ational facilities and accessibility. The Children’s Park
mainly attracts children and teenagers. The attractive-
ness of Shengli Park was also high, but its landscape
quality and accessibility were poor. The attractiveness
of Shengli Park derives from its location on a busy
street near the railway station, so tourists can rest and
play there after traveling. Jingyuetan Forest Park is loc-
ated in a suburb of Changchun City and had a high at-
tractiveness index because it is a high-profile national
5A grade forest park. It has a combination of wetlands
and forest landscapes and its landscape quality value is
very high. However, because it is located in a suburb,
far from the city, it takes a long time to travel there, des-
pite the choice of several modes of transportation,
meaning that it has poor accessibility and the revisit rate
is low. The recreational attractiveness of Imperial Park,
Labor Park, and the Zoological and Botanical Garden
were very high and it is possible to appreciate the
flowers and animals in these parks. North Lake Park,
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Changchun Park, Peony Park, Chaoyang Park, and
Wooden Land Park were less attractive. North Lake
Park is a national 4A level park, but has a remote loca-
tion and is newly built. The internal facilities are not yet
perfect, the trees are not yet mature, and the landscape
quality is poor. Changchun and Linyuan are not well
known, so their recreational attractiveness is poor.

This analysis shows that the recreational attractive-
ness of urban parks depends on many factors, including
the scenery, accessibility, popularity, and recreational
facilities. This conclusion is similar to that of Li et al.
(2012), who evaluated the recreational attractiveness of
various urban parks in Beijing. They concluded that
Beihai Park, located within the Third Ring Road, had a
high recreational attractiveness and the best location,
but low accessibility. Yuyuantan Park had a good loca-
tion, but the wetland landscape quality and the accessib-
ility of the park were average, meaning that its attract-
iveness was lower than that of Beihai Park. Taoranting
Park had a good location and high accessibility, but the
quality of the wetland landscape was average and it
therefore had the lowest attractiveness among the three
parks. We can therefore conclude the level of attractive-
ness of an urban park is not determined by one single
factor, but by the combined effects of many factors. The
urban parks with the highest recreational attractiveness
all have a good location, good accessibility, and a high
landscape quality.

It is important when planning, constructing and man-
aging modern urban parks to select appropriate and ef-
fective scientific indicators to evaluate the recreational
attractiveness of urban parks. Our study shows that the
recreational attractiveness of urban parks has a signific-
ant positive correlation with the actual recreation rate,
the revisiting rate, and the potential recreation rate, in-
dicating that the recreational attractiveness values were
in line with the actual situation. Table 5 shows that the
recreational attractiveness of these urban parks was sig-
nificantly positively correlated with their landscape
quality and recreational facilities. This shows that the
landscape quality and recreational facilities of a park
directly affect its attractiveness to visitors. However,
there was a negative correlation between recreational at-
tractiveness and park accessibility, which indicates that
a park with high accessibility is not necessarily attract-
ive. If the scenery and facilities of a park are not good,
then tourists will prefer a place with lower accessibility

for recreation. When evaluating the recreational attract-
iveness of Beijing city parks, Li et al. (2012) also found
that the accessibility of Daoxiang Lake Park was high,
but its recreational attractiveness was low. This is
closely related to the improvement in the living stand-
ards of the current citizens. A few years ago, the trans-
port links were not convenient, so people could only
choose local parks for recreation. However, with the in-
creasing popularity of family cars, people are pursuing a
higher quality of life and are less limited by the access-
ibility of parks.

There is a significant positive correlation (Correla-
tion coefficient: 0.804; P < 0.05) between the actual re-
creation rate and the landscape quality value, which in-
dicated that the higher the landscape quality and recre-
ational attractiveness, the higher the probability that
people will actually visit.

4.2 Management implications

The cluster analysis showed that urban parks can be cat-
egorized to examine their advantages and disadvantages
and to find ways to further improve their recreational at-
tractiveness. The first category includes parks that need
to improve their landscape quality. Among these, Labor
Park and Children’s Park could increase their propor-
tion of ornamental plants and introduce a rotation of
plants throughout the year to give different flowering
periods in the four seasons. By strengthening the ecolo-
gical connection between their forest and wetland areas,
Imperial Garden and Victory Park could create an eco-
logical corridor and improve the ecological connection
between different landscapes. In the second category,
five parks had a high landscape quality, but needed to
increase their attractiveness, which requires park man-
agers to highlight the value of science, culture, and edu-
cation, and to extend the recreation time of residents.
The third category included South Lake Park, which
was ranked as the most attractive for recreation. The
managers of this park should consider the capacity of
the park and protect the green space from damage and
the environment from pollution. In the fourth category,
Jingyuetan Forest Park should receive government fund-
ing to reduce the ticket price and increase accessibility.
This could be adjusted seasonally to alleviate capacity
problems, with lower prices in the low season to avoid
wasting resources. In the fifth category, North Lake
Park was only recently built, which means that lessons
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could be learned from the construction of previous
parks, such as improving the allocation of resources, us-
ing planting schemes with a high landscape quality, pay-
ing attention to water quality, promoting visibility, and
improving accessibility via local transport policies.

5 Conclusions

We developed an evaluation index system to calculate
the recreational attractiveness of 12 typical urban parks
in Changchun City, China. The field survey and statist-
ical analysis of the questionnaire showed that the recre-
ational attractiveness results were consistent with the ac-
tual situation, which indicates that the evaluation index
system and the model established here are feasible. Re-
creational attractiveness was very different among these
12 parks. Based on the correlation analysis between the
recreation rate and recreational attractiveness, we found
that the recreational attractiveness of the urban parks
was significantly positively correlated with their land-
scape quality and recreational facilities. The recreation-
al attractiveness of the parks was negatively correlated
with their accessibility. The potential recreation rate was
negatively correlated with the landscape quality value,
recreational attractiveness, and actual recreation rate.
Classifying the recreational attraction of urban parks can
guide planning and management decisions and improve
their recreational attractiveness.
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