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Research on Environmental Quality Evaluation and Optimization of Urban
Waterfront Pedestrian Spaces: A Case Study of the Suzhou Ancient City Moat
Pedestrian Space
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Abstract As the core carrier of urban public space, the planning and design of waterfront pedestrian space has currently shifted to a
stage of continuous quality improvement to meet the diverse needs of residents’ daily lives. By reviewing domestic and foreign
studies, an evaluation framework for the environmental quality of waterfront pedestrian spaces based on subjective perception
and objective environmental measurement is constructed. Factor analysis and ordered logistic model are applied for the
identification of environmental elements based on subjective perception, and objective environmental influencing factors are
classified and identified through objective environmental measurement and principal component analysis. The Suzhou Ancient
City Moat pedestrian space is selected as the case site for on-site investigation, data collection, and evaluation analysis. The
results show that there is a correlation between residents’ satisfaction with the quality of the waterfront pedestrian space and
their personal social characteristics. The subjective perception elements, such as the basic walking environment, spatial comfort
experience, and public facilities, as well as the objective elements, such as air quality, water transparency, and water odor, have
significant influences on spatial quality. Based on this research and in combination with the design guidelines for waterfront

spaces, suggestions for the optimal design of the waterfront pedestrian space environment are proposed.

X 88 18 47504 FlogisticE A ; BF 4R ] 5 F A AL

Key words pedestrian space; ordered logistic model; element identification; spatial optimization

WERHS 1673-8985 (2026) 03-0040-08 H[E/HES TU84 CERFRERS A DOl 10.11982/j. supr. 20260306
{EE &N

s

PR A SRR S AR 25 = 0 3|

BI%0E, B4, S FINR A F A S IR . PR .

’ I " 7] w M~ ZE g
sunting@usts.edu.cn WMEMUNARREE, 8%, B, BLESIH /%j(ﬂiﬁllﬁjﬁﬁgﬁ‘m ﬁﬁﬁ{ﬁﬁ
£ 8 — Y P o 7 S R AR A B, K AT 25 1R DA
FONRHE A R S IR0 PR AR A S A2 FOMRR KA AR B8 DR A g S UL A A
i ot 2 NSCHRAE , Bk 338 v 2R S A s e s

*HAEFE - EXARMF¥ELTE "ATHHESHEREAZAXEEERZRA 5 AR A" (4 551908391) ; AFHAXHLBAEHRAAXNELTE “EXF
# 5 T B A X R R B i R R (G F23YTAZHOA) LA B B FH BRI RO TE CRLAXNF) IR EARERFACUAFHXTE (HE
KYCX24 3478) %4,

M1 sC
40 RIS Ph’%t!\lp'\éwﬁww&vc.gﬁ%ﬁanning.com.cn/. All rights reserved.



202655388 S5 188H7

IR A 2 R, = 5 10 200 £
JEA AT 63 0 A ik D 1 1 R
b LA T3 Bk R AR T, 3R B0
ARV 738 BRI , B3 i BREAT 4 AR
o DA U 9 i 120 1,

HEAE R R 5 3R AR K 28 DR R TR
T SR B0 7, JLEE A A 3L S A fi
AR SV L F 5 52 W , B BE B X T4 A I B
NTBETE Sh ¥4 EA R, FLT I S H T A
R VS 13 SN T T W 1
AR K72 TR B 2k B VA g Do) D2les
WA R T 2 i P A TR R, A
B % Kk M H 2 T, A TR A7 28 1
S B B SE T e b, i B AR K R LR
SR 254725 160 i R B S5 00 5 T o A SO R
K AT 25 I RBE R RSP, S B R 4
AT 2 A AR 5, 25 & B B
Aok 28 I ST PR 0 B S, Sy 8k 2
AR S R TR S %

1 XEkgR

LIRS R 4T 2 1) A AR
SR AR B AR, T DARRR 308 Bk oL
T AR 55 R ) AR A AT fa JE R I
BB VP L, AN 1S BR BT 1 ) AN
T8 o b5 % JEE W 5 R R 2R S 4T 1 S
P T TR A A, 0 L 21T
ST R RN T i AR E
17 NERBE PP 2 50 0 W i 21T H
I P9 253 65247 2 TR O IR S 5 1Lt 1
VL R T BAT 2 PP BB, QA IX
F9 2% W) B 35 , 6 3 R 5% A6 0t 43 4 UV 3
T PE), X B AT 2 A B S
b, AV 2 2 05 TR HE2O 2 S5 47 0 2 i e
% 2 BT 5 IS ) S R R S
T3 B B TR 2D o

15 BRHRF, 254700 B 7 2t ohe bl 31 o
L, 5 B i A AR BR A T B A3 i e
BALVEAY R 24790 JE % 3R T AN 7 %,
Q%R IeH 5 5 R AR
SR BATAT 0 45 AR T AT AT A

A 27 R0 I 2547 B B30 28 38 25 WG 437
BB 4747 A5 A 0F 5 3R R BEAT V5 1 S It
R, HRIE W Vi TAT h T i ok
B EEEER S HN RN E %A A+
HAE , e T IX 2 1R BR B AR 45 35006 43 7 55 2
TTIEEN % 5 o B R BRI T BB A
f B SR, WL S 2 S VR AE T 00 B v i
T2 P H 280732 » 2 5503 0 U5 AL bR ] 0 25
B Ay 215000 A T 8 S Y ) 00 43
TR R B R A v L 1 A0
N AR, QA AR PSS POI
B FHUAE A B0 5% WL 32 4 ek
DX 3803 ) S0 PR 2 43 e R ) R Ak
25 ) A 1207

B AR 28 1R B SE , 6 P 9 2% 3 16
T K R o K K b o FE R T, LA
BFFCIE SR AR ) S MLl R L D
2 ZSVP A0 of e | o8 4 7T 95 K X4 3
AR IR BT 2 6407 , DR R
FF R0 2 45 B0 5 -5 00 o A A0 2 A 5 2
19 A B LA A ST B YRk 28
e VEAR BT A 7 358K X 28 1T AL )
M 3% R AT TR A B R, ik
TRIESHF “Fk” MR 7, B B
A5 SCAL P K B S A, A
5 WA B A 43 AT 7R ) AR A 6 3 G
R GEMZ MM TR R, IR 2R
VS o

HENRBRIHR, %W L ML A
BFE B WHH S , 00 A )45 PP i
2 5RBTBRE R BT CISZ IR 25
AT RN B T, o3k i 5 A 0 4 TR BR B
PR NHEALAORE 204k - 45 b, U 58
TEAEDL F AR B —, R Tk 1758 W BR 85
SRRV P ORISR0 o 55 =, BT B
GEH L e Vi 17 258 1 Mk e AT, 3o i
7K B B 0 55 R AR A, L ke 2 i
KB 555 2 0 AT A 2545 AR 0 L
M=, AR RO MM i 1%
WA VPR 5, AT BN AT A X0
R WLER B i 5 A 406 JE 2R G20 BE K 517

https://www.shplanning.com.cn/. All rights reserved.

2% ) PR I3 i J3R AR S AT RE SR o DA Bt , A ST DA
BEAR 23 RS 2547 BB il J5 5 i ) B B
12 i 25 B o3 A AR LR 50 5 0 PR 280 3 A AR
FARLA o

2 IEicHER

S B R T AT 2 I SR P 5
JEE AT B SCRIO7), A SCHR PR o e B
M T A 32 FLAT PR R A
A 7 e B SR WA T sl B B 5
A NI o Fo v, S0 500 26 s R Ak 5
T B 3 K 5 L 20 1 N 5% 5 % L R
BRBE 7 W, B A — 25 47 2 [ 0 R B
FIE b, g KR TR KR Ak
BT 353, DR 5% BK BREERT 2547 28 1)
I3 HE0 o

AT R, BUA B TS e A
SpAE “YIehk” o) “np g iy olede e
WA 5 T o AR SOR USRI (L)
BT BRI ok 2 e S %
4 K 25 TR0 5K 22 i i o A 2
SRS R, I B A h Bk as
WEIE 5 ok MAMKREE” A4
BT, EAITAS AL 5 O FE .

% VLT 56 b B i B T W A e %%
S ST B 5 K A4 28 IR B S A
JEOU] o 8 Yo IR AR AT 28 I AT 2B A7 A 2
ERBEVEA 0 DI e 3 7 23 ) bR VA OB
JRCSE Y0 A SO R T LA R WK AT 2 i
WY ER BERSAE 55 7 16 A 45 7K °F- i W0 T
b, AL - FEAE 23 WML I 5 L BRI B R
2 AP S M K R AT 5 e A5 )
5 1R 45 7 SF- 2 S 0 T B A 85

AL
Fit. BHARE
R iR

'{ EWIFM ]— “

E1 IEieRE
Fig.1 Theoretical model

TR Gh ‘ \ oo |
BB R REEE

HHEEE P s

PLANNING PRACTICE #M%IERE 41



Li@Eigth# % SHANGHAI URBAN PLANNING REVIEW

A PR AR 5

AN NFFAE T T, A3 5 B0 AR 52 3
BRI POl W DL o

R SCH i M R R PR R 46
FrHHERE, SRVHE R 24723 IR ER55E 8 5 B 500
R B 445 A Flogistic [ IH 3R 5
RIS ) 5% i PR, 3 3 AL A 5 2 AL ER
BRI, B R A 8 RA NFHAE,
SR AT A PR B b B B B R, R4
HAOEEE (WIE2) -

3 BESHE
31 HREK#ER

RS 3% B M A P9 AMI 21300 mivE
FEL P9 I 9 7K 2545 8 ), AL i 3 B 25 47 %
T B8 3000 25 3 22 ] 5 DA B A5 oy R 5% B
RIS S AEER AT A (E3) o 75
TR AR R, 2K 24917.48 ken, A
&K L)15.5 km, 18 55 E H50—150 m.
W R T ST Ak B 25 3 B F-20154F, B8 BEAE1.5—
2.5 M i, FRITI6 ken, H4 1 35 75 5 SC Ak
bR MRS YN T N 7R YA Sl S R

®1 REKTEEWMRBAIEIRR
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Fig.2 Evaluation method framework
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Tab.2 Individual characteristics and proportions
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Tab.3 Residents’ subjective perception evaluation questionnaire results regarding the pedestrian spatial
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Tab.4 Objective data collection
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1 20.6451 41.6373 5.4987 0.1250 1.3750 4.5000
2 13.2037 50.9743 2.1825 0.2500 1.8750 3.2500
3 23.9894 36.4467 3.5719 0.3750 1.2500 4.3750
4 25.3952 48.1854 4.3298 0.6250 0.5000 2.2500
5 16.0488 60.1865 3.2567 0.1250 0.7500 1.8750
etk 6 20.7879 56.6552 5.4056 0.1250 0.2500 2.2500
B4 EMHERESENSERNESEGEE 7 23.1157 47.8098 3.9410 0.2500 0.7500 2.8750
b5 o7t 8 24.5150 19.8875 7.7044 0.3750 0.3750 2.3750
Fig.4 Segmentation of objective data sampling point 9 21.5686 40.3586 47916 0.2500 1.3750 5.7500
HHAR: E# G5, HREEAKETFRHE, 10 13.5133 59.7159 2.1040 0.3750 2.3750 6.8750
11 10.5729 60.5520 2.7131 0.3750 3.7500 3.3750
25 T 0 5 SR AT X g 0 B4 12 21.4808 36.8257 3.5182 0.3750 1.3750 3.3750
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X1 Xnz Xn3 o Xum 19 15.0621 27.4706 9.6227 0.1250 1.0000 1.2500
20 13.7912 53.8793 6.9688 0.1250 0.8750 0.3750
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Tab.5 Results of exploratory factor analysis

AE 43 0 58 SR E SR AN 2 PP i, A Sk
PR 43 45 R BB N LR B PPN AL . EWLIE 43S,
A FlogisticH A EER T 285 B RA
NFFAE R B, 2 WL PT- 43S, FRT AL A 52 11
B FAR IR 53 A4 B o PR 32 DAY 24 R il At
HEAAL BE , 88 43 P14 AR Tk, e 28 S5
PE43S=S5,+S,0

4 RS

W B G ER R 2R, Cronbach’s o>
0.8, KMO=0.884, H#fi i& & B+ 5 #r - M T
5,38 FIEFATF % 7] 4 P9 2 194~ 20
F AR S TEAE T, 1A I B4 Ak 0 o 36
AE>0.6. 5 IR7AE B E T 22, 470.052%
RIS - P il R , KT 60% iy bnaf - 4

b, WS A4 BERLE R A B, W] DAY )
A N FA A logistic ] IR k47 4k —
LI o

£ J¥logisticml AL & 43 A7 b R B 1E
R (WLFR6) , ALV U 2517 2 mh 35
Bis 22 A EPIE AR B AT i R 2 DRBE G
UL 5 Ja RA N BRI R P47 5
Ty PR 8 AE 15 A R 3 AU B 5 (0.565) , 4
T A S B 5 A SR RO UL 28 1A T A
PRB 54T b IR 2 S5 50 R A ) e 59 AL AE
0.339—0.389; % 4> Pt 1 DAL B J5e i o JX L
B, Jot R 2D 30 BRS04 IR e
G I R 2 B R VAR S A T R IR
Bt A PEANEOK 4755 T Y B 25

A SRt J5 T 5 A JEh B A~ 3R 43

+£6 HBRFlogisticEl)IER 247

Tab.6 Analysis of ordered logistic regression model
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0.2452,+0.309z, 7
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M, H T % A AT A, 3R A5k
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S=S,+S,=0.349x,+0.565x,+0.389x,+
0.339x,+0.231x5+k y+k,g+k,m+
k,w+0.061z,+0.051z,+0.152z,+
0.1812,+0.2452,+0.309z, (8)

I BL3% 53 A 48 7 - LA b o, A TR
e 8 JBE 5 A AT B8 JEE X 2 [ it J3 4 T R A
1R T B BRI AR b o I R W, A I3 N FR o R
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(2) FEMEERBEFN “FIRR—K
WRE” FHE. 18—29% % Vi H & & MW
BART A ARG BE , ZEAE AR 5K 22 ) S
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R7 BWMIFBEIHER ST
Tab.7 Descriptive statistics of objective environmental
indicators

el Tl fEE
KA /% 17.173 0.054
RNE /% 45.256 0.129
KERATE /% 4.294 0.021
NHMABE/(N/BEXK)  0.256 0.143
BIRBEE/ (D EXK) 1.325 0.882
RINEERGEE/ (N/EXK)  2.981 2.143
KR AR E# B #o

®8 HTWACEMEMIFEIRIIMNEITELER
Tab.8 Weight calculation results of objective environ-
mental indicators based on entropy weight method

x5 (ERMEEe EEXAAED NERKwW

x=
Az, 0.9839 0.0161 0.061
FMEz, 0.9864 0.0136 0.051
KER
A=z, 0.9599 0.0401 0.152
NEMFR
B2, 0.9524 0.0476 0.181
TR
B2, 0.9353 0.0647 0.245
RIREE
B, 0.9185 0.0815 0.309

HRKIR: £# B,

4.2%, & B K HAh AR B T 43 1%3.9455
iE T BB S K B g 92 B R ST Ay
A 52 DX 35, 38 2o BRI 45 LV T AT R0
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A % 1) L 20 SRR 3
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A o TE UG RAAE 2K P, IO 010 58 DR B A 3 15 2R
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AR 55 54 5 76 25 1R B3 2k B, 75 Y Bk 20 3 i
F HESh A2 R TC RS BT , SR P K 9 9 b1 R
SRR 7ESCAL R A o B, B R AR
TRV i N SCAGRR IR 5 P 38 80 , 1 i 55
1 9 SCAG A 7] 55 B0 B 51 0 5 A AL AR 55 2
S B R FA AR 25 M~ WLREF- B 5 g 4L A
TS AT G S, AR AR LR 5 AR A R
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K2 ) B b S PR T+ 32 4 AR 3 VB 2
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