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Abstract

Urban blue-green space constitutes the ecological background of high-density urban areas, as part of the city’s public open
space, maintaining the urban ecosystem service function and urban vitality, is an breakthrough point to the current construction
of park cities and high-quality urban development. In view of the bottleneck problem that blue and green spaces are divided
and worked separately in past urban construction, it is difficult to release the potential of the coupled development of blue and
green spaces. The study constructs the basic characteristics of urban blue and green spaces and the evaluation index system of
the coupling relationship and selects 130 blue and green spaces in the Changning District of Shanghai to conduct empirical re-

search. The spatial and temporal distribution characteristics of blue-green spatial vitality in Changning District are elucidated by
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comprehensively adopting LBS big data, field surveys, and statistical analyses. Through the correlation study of the basic char-

acteristics of blue-green spaces, the indicators of blue-green space coupling relationship, and the vitality of blue-green spaces,

the key indicators of urban blue-green space characteristics that affect the vitality are revealed. The results show that: (1) There

is a significant promotion effect of water bodies on the high vitality of urban blue-green space. (2) The vitality of blue-green

space with water bodies has specific seasonal change characteristics. (3) The length of the blue-green boundary, the shape index

of the blue-green boundary, and the area of the water body surrounded by the green space are the key factors to promote the

vitality of the blue-green space, and the degree of blue-green fragmentation harms the vitality of the blue-green space. (4) In the

small-scaled urban blue-green spaces, the blue-green coupling relationship significantly affects vitality. The study’s conclusions

provide a theoretical basis and technical support for “blue-green integrated development” in the context of park city construc-

tion and urban quality development from the perspective of vitality enhancement.
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Fig. 1 Blue-green spaces in Changning District of Shanghai
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Fig. 2 Distribution of overall spatio-temporal vitality in Changning District
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Fig. 3 Histogram of the vitality statistics of 130 blue-green spaces in Changning District
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Fig. 5 Characteristics of spatial distribution of blue-green coupling relationship in Changning District
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Tab. 3 Correlation analysis of the vitality of blue-green spaces with water bodies and their coupling relationships

R BT E AR RSB S
Indicators for the evaluation of blue-green space Blue-green space vitality
mH (4,) 0.446%*
gk i) B AT gtERR (0) -0.044
kg (a,) 0.629%*
s AR E (L) 0.458%*
A 73 =
IERDASA BRI (1) 04357
SR EREER (a,) 0.557**
- WEkE AL (4R) 0.022
TS A S A iR TP ERRAE (D) 0000
sk E (C) -0.304*
Bk ZS AP alkEE R (DI,,) 0.078
N %‘ 5] ‘j:‘
PSR kT k2 LA ATk B (DI,) 0.138

VE  * A p<0.05, **Ep<0.01,

®4 REARHHIES = E)E N SERTEEE X R SHBEX ST

Tab. 4 Correlation analysis of different size urban blue-green spatial vitality and their coupling relationship

TSR 2 A8 A INBYTE 22 (8] 7E /) AR = EE N REVE LS [8]7E /)
KEEWBEXRR Small-
Blue-green spatial relationship mall-scale blue—lgreen Medium-scale blug green Large-scale blue—lgreen
space dynamics space dynamics space dynamics
T DR (L) 0.615%* 0.555% 0.392
RS R
= g SRR (SI,) 0.587** 0.554* 0.382
Sk ER AR (a,) 0.099 -0.046 0.689**
A WETARLE (4R) 0.631%* 0.449 0.324
W2k 23 (7] 5K 2 —
- Tk (ID) 0.635%* 0.517 0.190
sk E (C) -0.037 0.189 -0.375
. . {Ek = E Y RTik iR (DL,,) -0.146 -0.221 -0.097
{57k 23 R] ]k
EkaS Il g ATk B B (D, m,-n) -0.220 -0.540% -0.011

VE : * A p<0.05, ** Ep<0.01,
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Fig. 6 Scatter plots of different size blue-green coupling relationship and their spatial vitality
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