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Abstract: Communities, as the basic constituent units of cities, are both an important foundation for safeguarding the
quality of life of residents and a key vehicle for coordinating the urbanization process and achieving sustainable urban
development. Ecosystem cultural services play an irreplaceable role in promoting residents’ physical and mental health and

enhancing social well-being. However, most current research focuses on macro-scales such as ecosystems and urban
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agglomerations, and there is still a relative lack of research on cultural services at the community scale. In order to fill this
research gap, this study aims to construct a set of cultural service assessment index systems applicable to the community
scale, to realize the accurate quantitative assessment of community cultural functions. Indicator screening was carried out
based on the literature indexing method, frequency analysis method, and content analysis method, and the indicators were
weighted using the hierarchical analysis method. A cultural service indicator system applicable to the community scale is
constructed from the three dimensions of leisure and entertainment, aesthetics, and sense of belonging, paying close
attention to the real experience and deep spiritual needs of residents. In this study, Guangzhou Guanggang Park is chosen as
an case study, and based on the data collected by traditional questionnaire survey, Al intelligent monitoring technology is
introduced for real-time collection of data on leisure and recreational activities, and the frequency and type of activities of
residents are recorded in detail through high-precision behavior recognition model. The Al intelligent monitoring technology
in this study has a high recognition accuracy for static behaviors (e.g., sitting still, standing), but there are still some
limitations in the recognition of dynamic actions that change continuously, have less distinctive features, or more details.
The results of the study show that; (1) The constructed cultural service index system can effectively quantify the cultural
service functions of Guanggang Park, in which the aesthetics and sense of belonging functions score higher, but the leisure
and entertainment functions are slightly worse, and the functions of the fitness area are significantly better than those of
other areas; (2) Respondents’ characteristics, such as age and education level , significantly affect respondents’ evaluation
of the functions of cultural services, which is manifested in the fact that the group with higher education level and the group
with higher age have a lower evaluation of cultural services. At the same time, there is a significant positive correlation
between different cultural services, which means that the functions of different cultural services affect each other; (3) Al
intelligent monitoring technology excels in recognizing distinctive movements such as sitting still and standing, but still
needs to be improved in capturing dynamic details. This study not only provides a scientific basis for the optimization and
enhancement of community cultural services, but also contributes new ideas to the research on the evaluation of urban

community cultural services.

Key Words: ecosystem services; cultural service; indicator system; Al intelligent monitoring
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Table 1 Community cultural services demand evaluation indicator system
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Fig.2 Al intelligent monitoring and recognition flowchart
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Table 2 Demographics at different survey sites
- g
AR s Ok g O Ry AN
Demographic characteristics N(%) N(%) N(%) N(%)
JE M Auribute JER 67(84.81%) 57(83.82%) 195(73.03%) 319(77.05%)
i 12(15.19%) 11(16.18%) 72(26.97%) 95(22.95%)
P57 Gender L2 35(44.30%) 33(48.53% ) 126(47.19%) 194(46.86% )
7 44(55.70%) 35(51.47%) 141(52.81%) 220(53.14%)
AEIE Age 10—18 % 20(25.32%) 7(10.29%) 42(15.73%) 69(16.67%)
19—30 & 17(21.52%) 7(10.29%) 83(31.09%) 107(25.85%)
30—60 & 36(45.57%) 43(63.24%) 130(48.69% ) 209(50.48% )
60 % L I- 6(7.59%) 11(16.18%) 12(4.49%) 29(7.00%)
JeB A i 1 6 ™MH LT 3(8.96%) 4(7.02%) 15(7.69%) 22(6.90%)
Living time 6—12 4~ A 7(10.45%) 4(7.02%) 17(8.72%) 28(8.78%)
1—2 4 13(19.40%) 10(17.54%) 42(21.54%) 65(20.37%)
24ELL 44(65.67%) 39(68.42%) 121(62.05% ) 204(63.95%)
ZHERE wIh & UF 20(25.32%) 10(14.70% ) 48(17.98%) 78(18.84%)
Education level i 13(16.46% ) 11(16.18%) 35(13.11%) 59(14.25%)
KL BAR} 39(49.37%) 34(50.00% ) 151(56.55%) 224(54.11%)
Iy 7(8.86%) 13(19.12%) 33(12.36%) 53(12.80%)
iy WL/ A 55 B/l S 13(16.46%) 11(16.18%) 50(18.73%) 74(17.87%)
Profession A/ A 11(13.92%) 8(11.76%) 26(9.74%) 45(10.87%)
AME TR P 13(16.46% ) 13(19.12%) 54(20.22%) 80(19.32%)
N FER S 4(5.06%) 2(2.94%) 14(5.24%) 20(4.83%)
g/ W W s kA — 1(1.47%) 3(1.12%) 4(0.97%)
TA 2(2.53%) 2(2.94%) 10(3.75%) 14(3.38%)
FEN — 1(1.47%) — 1(0.24%)
3y NG 10(12.66% ) 11(16.18%) 16(5.99%) 37(8.94%)
RPN 2(2.53%) 5(7.35%) 7(2.62%) 14(3.38%)
¥ 22(27.85%) 5(7.35%) 70(26.22%) 97(23.43%)
HAlb 2(2.53%) 9(13.24%) 17(6.37%) 28(6.76%)
F3 HXXURESERIFERERNE
Table 3 Indicator weights for community cultural services needs assessment
D2 & febr)2 AR HNRLE
Rule layer Weight Index layer Global weight Weight in the group
BRI E, 0.5794 IRIRIR AR TR EARIR Q, 0.1513 0.2611
Environmental leisure power E; PRIFIR SR Bh LR B I8Z 6, 0.1899 0.3278
RN R TG B ZREEE T, 0.2382 0.4111
SO L, 0.1865 GREEZ M, | 0.0868 0.4654
Landscape aesthetic index L; ARFA N, 0.0356 0.1910
W H, 0.0320 0.1718
MBIt D, 0.0320 0.1718
9 Jm AR 4L B, 0.2341 GARREZ M, 0.0834 0.3562
Sense of belonging index B, HCR S, 0.0384 0.1639
X Bl R 0.0356 0.1521
%ﬂx?ﬁ@‘lﬁéﬁzf; R,. 0.0384 0.1639
HEREE 0, 0.0384 0.1639
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HAEFRBEIRIR )1 (3.56) SRULIE =850 4.25) AR IBHE £ (4.08) iX =AM 4845 L A0 5 R B, BRSO iR 55
DRETE L T HE LB AR b XA e 1 et B DX S0t A1 Jey F 25 TR B8 A 5 B, B R WA DhREFC & 1
TEREWE R E ZAR LB R R AL AZ TR . CABIGER A 3L (a5 Bt A Jm %) F P R HAT 25
M) B DX SR AR RO BT 0t 2 R S R PR A PR S T A, TS | T S T2 A
FEOFARPHE R BT BIE AN L2 K bl ) SOOI 55 45 HORA 24, {ELRE T8 ) BR SRR PR 0 AR T L 28 SR el ik )
REJE PR 2 th T il A R AN 5 BB B AN 42, RBETE 0 2 G 2 SRR IR AR oK . [
PRI 2, R LR BE 7R RS AR IR g (3.54 ) FNUA R I £ (4.02) R Il (H S5O0 36 A48 808 0 i
(4.16) , AT BESE N D12 DX dek A B R [ L B Bl R AR A e B A G R0 A 3R B TR S oK, T
AT B AL A S BT oR RE S Ak B H B

F4 TREAMINEEELER

Table 4 Function quantization results of different sites

G FREEIRIN T SRR EL U5 Jm i 4 AR S5 Re TS £
o . Environmental Landscape Sense of belonging Cultural service
Point position . .. . ST

leisure power aesthetic index index function index
{# 5 X Fitness area 3.56 4.25 4.08 3.81
JLEE 4R Children’s playground 3.54 4.16 4.02 3.77
B8 Runway 3.52 4.24 4.03 3.77

3.3 EmERST

EEXTASRVRRIE 9 32 15 8 6 F 4 2SR IR 55 AN 1) 22 S 54T Kruskal -Wallis H #2565 (3£ 5) , 45 5% R A
FEAE Y ROV T IRBE AR IR ) S5 25 2446 85 I R B8 B4 DA e SCAR IR 55 48 BUM PN e i35 25 57 IR IR IR IR
IHAREDT T, A% (P<0.05) AR (P<0.01) S35 B0 2 35 % T IR R N S 9 pEf . Hoh i D4R F B 4R 52005
VT 35 T, 33 RT RE R DR A DB 14 DR PR 45 S T 5 i TG A2 75 A AE AR ABEI T oK s &
PEZ Ui IO B35 5 T 1, 3T BB 2 R 55 PR A TR R R SR it A B8 2 AR e ok, Se2¢ i
I, JB 1 (P<0.05) ZHHE B (P<0.01) AF# (P<0.01) JEAERE ( P<0.05) 4 52 0 52 15 & % T 50058
SEFRBPE . PR N T3 D RE ANk T B R AR I 6—12 A H 13 R T 3624 TR
PEM I R, (ARG i 2B T LR |, 2 U5 X T A TR P B AR B A, 3 P RESE R R e o
D3RS T 262440 o i (AR FIGE SR . BB RE 7 1T, 52 20 B (P<0.01) FI4ERS (P<0.01) 1520 32
Vit T8 BRSO ITNY . BEE A RS2 BB AR AT, 3205 3 BT B A5 BRI, 31X T 8 e 27 0 AT
XTI A A R SR A G , SUIRIR S 25 B PE N T T, A2 BE R (P<0.05) AF#E (P<0.01) FIPE I (P<
0.01) W Z M Z U5 & T, GniEl 3 iR, B AR 3 1, 52 U5 8 X T SCAR IR 5 i IPAN 22 28 B AR, 33X AT
2 DA IRAT PR PR 08 A it R S IR 3 T B A3l 5 I AT, 28 T R 2 U 0 T3 IR 45 I LS5 3K .

£5 MRS IEMN B Kruskal-Wallis h &I a) P &

Table 5 The P-value in the Kruskal-Wallis h-test analysis for cultural service evaluation

AL S PP TR £ 348 RHBERE gy JE AL (8] il

Cultural service evaluation index Identity Educational level Age Time of living Gender
SR NGRS

Hﬁﬁ‘”h&ﬁ 0.559 0.191 0.013" 0.127 0.001 **

Environmental leisure power

B

FORKERAL 0.043" 0.000** 0.000" 0.016" 0.981

Landscape aesthetic index

T

BRBES L 0.438 0.007 ** 0.001 ** 0.901 0.636

Sense of belonging index

SCAb IR 555 £

0.789 0.026 " 0.000 ** 0.202 0.004 "

Cultural service index

#* P<0.05, = P<0.01
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Fig.3 The difference analysis of cultural service evaluation by respondents with different characteristics

TEA R DI BEFR RO 6] AR A AT (35 6) |, PRBEAR IR g 418 -5 S5 UL DG 48 U 1 35 TEAH 56 (0,269, P<
0.01) , BEH] RAF AL SE 2 B AN BESE THIE B B PR RAR R, | s e s A XA BER T . Sl e 48 85 0 R
JEHR B A R R 2% (0.509, P<0.01) , WAL SE A58 A9 o R ot % e B A DI TRl igoAr S 25 3 TR T
[, U5 A 40 SO IR 5 D REFR AU 1IEAH G (0.294, P<0.01) |, S s 4 DX U T Ja i) 442 T RE 384 5 Jt B S Ak
55 BT R AA ] (e i S S Ak TG S R . PRIRI SR D REAS U Wi iy S Y LR ARG 30 o 8 A 17 e
SR B EAERT RIS AR SR 2 (]I F AR IS AEAE | T i i B2 2% (0 58 LG R AR R, AR Y
IEASC R R, — PO RERY SR THEAE REAE 5 | A LA R 55 (4 BT LTt DT S B 2 48 B2 ) AR 1, PR8I T4
XA 55 R GE 0 N AERR Sk

F6 ARXARSINEEZ BEIEXED

Table 6 Correlation analysis between different cultural service functions

AR 55T 15 4L IBEIRIR T4 5L SR U1 Je s
Cultural service evaluation index Environmental leisure power  Landscape aesthetic index Sense of belonging index
IREEARIN F1 4840 Environmental leisure power 1

SO SE2EFEEN Landscape aesthetic index 0.269 ** 1

A& BFE 4L Sense of belonging index 0.294 " 0.509 ** 1

#* P<0.05, ** P<0.01

3.4 AT B ER W PEAY
341 AWK SHT

X FL AT AT S E I H AT R I AR B A A B (B 4) , R BTG R TE BRI 3
K PR AR T A R 1 R M B, AT B I A £ S H ISR I s SR AW A, X —— B
TERA T AT EUEM B AR T SEdE . BEAh, 2410 AT 2R WD RE A SC R AE 0.5 Fb— Uk I = M0 R B0 SR 4R | e
B RATIR (A0 3, AT ) AT 5 25 WE IS LA 434 A PR G0 53, T A G i B A0 58 7 22 5 2R I
FER TR ISR I 5 B FE S A TR I N TR B2 6 W LU RASIE 1 AT 3 2K W I 7E SOk il
G5 U W I R R A ™ T A A T AR S AW O VA I B A A A B A] R e e B (18
FE 19 ) AL B ZWIHE S AT A S 2500 /b, X —50H 25 HAMZE 2 200 A/h 7E#aH F4R
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Fig.4 Analysis and comparison results of passenger flow frequency
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