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Abstract: Urban parks are crucial urban ecological spaces that play a significant role in maintaining, enhancing, and
improving urban ecosystem services. People’s pursuit of high-quality life drives the evolution of ecosystem services, and
cultural ecosystem services receive increasing attention. However, the research on the spatial pattern characteristics of

cultural services and the influence elements of urban park ecosystem is still weak. This study focused on 239 urban parks in
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Hangzhou main urban area to assess cultural ecosystem services using Weibo data. Spatial heterogeneity in the spatial
patterns and influencing factors of park cultural ecosystem services was analyzed using gradual multiple linear regression and
geographical weighted regression models. The results show that; (1) There is a noticeable spatial distribution difference in
cultural ecosystem services among urban parks in Hangzhou main urban area. The parks with cultural ecosystem services
below 0.44 are concentrated in Gongshu District, Xihu District and Shangcheng District. Parks with services ranging from
0.45 to 0.54 exhibit double core aggregation, while those with services above 0.55 show multi-core aggregation distribution,
covering a wider area and involving more parks. (2) Gradually multiple regression analysis results show that the urban park
area, NDVI( normalized difference vegetation index ), park water landscape, road network density, richness index and
aggregation index are the main influencing factors of park cultural ecosystem services. Among which, the NDVI, urban park
area, park water landscape, patch richness index, and aggregation index have significantly positive impact, while road
network density has significantly negative impact. (3) Geographical weighted regression analysis show that different
influencing factors have different positive and negative effects on park cultural ecosystem services, with obviously spatial
heterogeneity. The urban park area, NDVI, park water landscape and patch richness index have significantly positive effects
on park cultural ecosystem services. The park water area proportion, road network density and park PM, ; concentration have
significantly negative effects on park cultural ecosystem services. The population density, impervious area proportion, patch
number and contagion index have positive and negative effects on park cultural ecosystem services. The influencing factors of
the cultural ecosystem services of the park from high to low intensity are the park network density, population density,
NDVI, impervious area proportion, park water landscape, patch richness index, urban park area, patch number, park

PM, ; concentration, contagion index and park water area proportion.

Key Words: social media; cultural ecosystem services; spatial pattern; landscape pattern index; Hangzhou
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Table 2 Results of the stepwise multiple regression analysis

i REE 7 241 Model parameter L 4k L
Explanatory variables B Significance VIF Model result

% i Constant 0.194 0.007

IH— LA # 15 5L Normalized difference vegetation index 0.270 0.000 1.528 R=0.741
T2 FE A Urban park area 2.323x1078 0.000 1.387 R?=0.548

INFE 7K Park water landscape 0.039 0.002 1.158 P S R?=0.535
H M % BE Road network density -0.925 0.001 1.160

F B EFEH Patch richness 0.030 0.000 1.386

RAEFEHEB Aggregation index 0.002 0.006 1.232

VIF . J5 22K 2% Variance inflation factor

3.4.2  HEEHIIAENE S0 Hr

A3 fe /N TR (OLS) AR IR AR BE 11 A R R ) A 45 24 1] 1 AL NDVIT 28 el 7K S56UR L 2 7e] K i
G BRI RS K A H N SR AN BE PM, R E BREHOECR REB R S ROR S G e A, A
MR [ YA TR XA N 23R X el A 25 2R 48 SCAR IR 55 5 i 1R 256 140 45 ) S S P adb A 7
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Fig.4 Distribution characteristics of cultural ecosystem services
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Fig.5 The R? distribution of the geographically weighted regression analysis
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() S PR Y J . DAHE BRI AR (] A A28 44 PR [ U 2R 0020 0 (B 1 JAIER T, A el i ) 28 B X A 28 3R 58 S AL i
F5 R EROR, ORIV BE NDVIT AN K TR EE 7K LR BBk 3 5 T2 1 580 3ol 2% el i AR B i |
ONPEL PM, R JEE i RS ORI K T AR o LU RGN

®3 HIEMNEESRER
Table 3 Results of the geographically weighted regression analysis

= - g o 1E1H/ % i fl/ %
R M i Skl A i i
Explanatory variables Minimum Median Maximum Mean X & -
proportion proportion
i /\ /rl
il 2+ 1.47x107® 2.52x107® 4.60x107° 2.56x107 100.00 0.00
Urban park area
Ho N
. ﬂﬁ.iﬁ%}ﬁ.‘a’ﬁﬂ( - 0.22 0.33 0.59 0.33 100.00 0.00
Normalized difference vegetation index
NS )
APEASR 0.03 0.04 0.06 0.04 100.00 0.00
Park water landscape
TR TR 5 L
APIHTRS . -2.00x107* -1.90x107* -4.42x107° 1.82x107 0.00 100.00
Park water area proportion
[X¥) 8 [
HIEE . -1.26 -1.16 0.10 1.11 0.42 99.58
Road network density
i75 7K TR
B k.ﬁ$ ki . -0.16 0.14 0.45 0.16 13.80 86.20
Impervious area proportion
] 8% g
A &E . -0.49 -0.41 0.79 0.37 3.77 96.23
Population density
AT PM, s
‘ -1.24x107° -0.28x1073 0.99x1073 0.33x1073 1.26 98.74
Park PM, 5 concentration
o
HEDRAL b -0.01 1.08x107° 0.05 0.59x1072 65.69 34.31
Number of patches
= RE Lk
EH E,*E H 0.02 0.02 0.03 0.02 100.00 0.00
Patch richness
G
AL -0.36x107? -0.31x107? 0.1x1072 0.30x1073 6.70 93.30

Contagion index

3.4.3 MR A E R

HFR AL BA 53 BT 25 S, XA el A 25 2R 0 SCAR AR 55 A7 76 2 8] S Sk i s il PR 8l 6 s, A el
NDVI %28 el A= 25 2R G5 SCAR Ml 55 52 1E a1 50, A5 W B O AR PG ) 23 () A8k, 58] 3 X Eb, T 1] 52 i 5 it frg /A el 4
HZE NDVT AR X458 50 AT IX G386 I DXV 50 B Y DX g 3 A L DX R 30 , 1 ) S e 4 55 149 2 el 4 v e %
I DRI SF-DX 2 e 7K s oW 2 el A= 25 3R 98 SCAR IR 55 22 TE [ 5200, 1 [ 52 M 8 56 114 2 el 437 11 P DX b s
BE DX AGHR , 1 ) 5 M 45 555 140 2 T A7 T VT DX S R L0 DX PG o 8, 6 2 el 2 285 2R 6 S AR IR 55 R s i I g b
SR 55 S () 2 5 A el % DR 48 R X el A 28 R 8 SCAR IR G5 99.58% A B )52, 0.42% S BLIE [ 520, 1F
)RR A el AT — A, SRR X A AR F 8 Bl SR 3 6 EE, e BRG] S e s B A8 PR el A R Bl I 2
JE A v B BE X R Bk IX R | I X YT X, S B G 1o 0 2 ) S b, 8 B Aad K e AR o e A A
Y ARG A 13.80% 52 1F 5200 ,86.20% 2 M 520, 5] 3 XL, A A Bel AN 2 7K T AR i L T 1) 52 1 4
58 14 el B R FEAS i K T AR o EU AR A AT DX P X 3 AL B2 X A7 1] 52 M 4 58 114 2 [ 4 v 78 AS 38 7K T
FRU A LA e AT L D rbs XK, S IR b I 25 () 25 5 o N 28 B A Bl A A8 R e S IR 950 96.23% 2 1 [n]
SO 3,77 % IR0, 5518 3 XF H, ¢ BIO 1) 55 i A 1) 2 el 4 v 7E N 11 %8 R A I HE B DCORD B IX TF
] B 14) 2 el S R 7N 18 JEE AR X A 1 B 30 DX AR 3 R bt X GRS

SO SR ET 28 PRI BRI XA T A2 A5 R G SRR 55 65.69% 2 1E [ 52, 34.31% 2 F I 5% M, 1
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Fig.6 Spatial distribution of regression coefficients of geographically weighted regression models
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