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Coupling Coordination and Influencing Factors of Quality and
Vitality in Urban Waterfront Public Spaces: A Case Study of
Panlong River, Kunming
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Abstract Keywords

To explore how to balance the relationship between waterfront space quality and vitality Spatial quality; Space vitality;
to achieve their coordination with the built environment, this study takes Panlong River in Waterfront space; Coupling
Kunming as a case study. An evaluation system for waterfront space quality and vitality was coordination degree;
constructed, employing the entropy weight method and a coupling coordination degree Accessibility

model to assess the coordination relationship between them. Furthermore, correlation
analysis was conducted to identify key factors influencing coupling coordination. The
study reveal that: a coupling mismatch exists between the quality and vitality of Panlong
River's waterfront spaces; spatial quality factors including water accessibility, recreational
space density, surrounding residential density, site accessibility, waterfront amenity, and
path continuity significantly and positively influence spatial vitality in descending order;
water accessibility is the dominant factor, with recreational space density as secondary.
Perceptual qualities such as environmental noise intensity, solar radiation intensity, and
nighttime lighting brightness showed no significant correlation with spatial vitality; Green
coverage rate and vehicle disturbance index were negatively correlated with spatial vitality.
Based on these findings, optimization strategies for waterfront spaces are proposed,
including enhancing 'visual-behavioral' accessibility, embedding 'vitality anchors', and
installing vertical greening facilities.
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Fig.1 Research framework
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Tab.1 Evaluation indicators for waterfront space quality
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Tab.2 Evaluation indicators for waterfront space vitality
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Fig.3 Schematic diagram of semantic segmentation
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IARE / B3

48

9%, BN AR, D < 0.41RREEHRE, 0.4 <D <0.54
RBERE, 0.54 <D < 0.68 REBLERFE, 0.68 <D
RFBEERIAT, EKETT 5 A MARLE R ZE, IRKHIT9
MEMERSRKRZE, BKEITT 1, 7. 6. 8 HGTMAKS;
RS KT 2, 3. 4 O ThARELSRRLT. SRk
MRXEZIH “BRMAENAE R, BEEaiEER
UF” BIRFE, I AR IZ XS 23 8] SR 22 (R3S ) 2[R &R 77
E—EBRR, HAREE, WY S TR S [
FHE—ENZRSRSTE SIS, BIfFE RIS 5
FR ABEIE ) 2 [BRDCEC RIS, IR /K s R B T B B
EHA (B 7) .

gEE NBHE RS RE (B 4) FE =S Es R, )
BN MBE SR, T IE T, MBS YR AT
HERREK BT RARIR TR TIE, IR AETEREIKRES, RE
ERT, BAHMAEATANRIAN R, BEthEERES
ZHREKEITT ST AN E AR, KREH/NX EREERE,
HALGE A AR IS, 23 EITE JIsAl, fE Sl A 6 7y T,
MAhEAERLG., PENEKETTESE 2L, ERRND
BT, R THIATRIES),; MEMAERESZREK
HOTHRWIA—, ERE/N, ERWIIREH, BEvhEER
i, P ERITIIREREEE, HEREREE N EORFE AR
MR, MEhEERZES Z BT ARin—, (NER
PRI BE A — BTG 1, s RS W R A S DA A P 8
EEFRHITERDHNT, RNUFFRME— RN /R SR
R S SR 5 T T RETC L R = AR SRR,
3.3 FiEmRSEIEXED

RSB SFEE G S SRS g R &, B
SRS B] S BB AR 5 2 RS T FE RS RY (3R 4)
SEREIR T DURIKIEIE R S A RAERIEKIEIR R 5 22 BIIE
EREFEIEER, RS TEHEIEIMER 228Kk %
ZER B RS A% S A3 RI9E ) AE SRR R B
PURFIRAGEIRE, RIFEECEL S IR 220 i 23 (R 2

1.4
142
< 1.0
™
X o8
i
" 0.6
e
g 04
2
0:2
0.0
KSR R I R SN I S\ SN SR SN\ SN N S SR
AT QT T BT e T R T R qY
SEIKETT SRR T2 TRIKE T3 SRIKE T4 SRIKE TS

TRIK B TT6 e SRR B T 7 e SR 7K B T8 e S B TT9

b. L TAEH



MIZE5; AILEEEE. sk,
SRR S S RGN R R EIEM
Ko MAh, FEIRKM, RIKIX R &
Eb S5 B ik 2 R SRR PR FE ARt 55
61 RPN BAERIIE R,

Ry HE bR 5 S RN 7 BAE R R A
%, BEREWAMX, FWMTIER
TEAR A 53 #r i 2R B 9 B T B 4 )
A, BN T AR R0, AR
7 B £ R, HE T S B L

R E; ARG A TS S KRB
R, BEET e RERIHIER;
DAPREE 7 o JE, K PHAR G o, 5t
SR 5 1 S5 D AQSR Y R ot SR PR
ARFIEH IR AR,

FEAN TR I B 5 7% 70 3 A SR B 38
Al f bR AR (R 4) o WFTRIEL
1 (8:00—11:00) Y= HiE RIS
L EEHEE. Bt st e ¥
M, ITAIEL 2 (11:00—14:00)

0.7
0.6 =
= |
0.5
<R | e
%os Bl O
rh ] [ B
i 03 II sl s
e = |
" 02 . = ]
|
oy H = —
: = | — e
= B = B N
0 _— || | — |
SRAKBTTURIK B IT2 JRKBIS SRR BT JRKBITS SRKETLE SRK B TLT SRK B T8 SRk B9
u BinEEEE W 7RIk NEMSGHEHE 0 FRHFHEY W RKEEER
FRREAELE W REERE Tk FKBITERE  BTEERE
n gz = AT KIRARETIREE Mok ZEERE
m IRE R =EFFEE RGIERE SFikE
[ 5 2B a1 o HERE
Fig.5 Stacked chart of waterfront space quality scores
0.9
0.8
" =
& 0.6
= B
4 0.5 .
&
R o4
0.2
- b |
0.1 [
0

TRIK BT TRIK B T2 SRIK B T3 JRIK B T4 R B JT.5 SR/K B JT 6 SR7K B T 7 SR 7K B T8 SRIK B T9
AHEE 1 AR » BBl B2 A YR © BB AR v BHBIERA A w BB L5 A X 25 8

ABERBH " NBHEEE

ABFSB SR

TERNHEB SN

TE: BKSITS ARG LA 090.01, RIS RIRETCIE BoniG o HERIE,

B 6 a1 gR A1 HERR IR

Fig.6 Stacked chart of waterfront space vitality scores

49

23 (A1 AN 5 i s ) 2 P P A %
A B 3 (14:00—17:00) FIZS IS H
Sk, BKEER A%
M I 4 (17:00—20:00) F9AE
BESENEERE, BKEER, F
SR /KM Z Mz A fahn) BT E
5%, RS (20:00—22:00) 5 &
BEEEE, KKEIRE, BESEKIE.
2% ) -] P AT A 7 T 2 45 2 B 1)
iEESN

43tie
4.1 =EIEECFMEER

ZMEE IR MTIFESE, ST
ELBH 0 X B 5K 2 (A AE A B 5 %
THRCHIIR, WHRas MR RIR
NFEHEZE RV LA RZ MR R 3R

22 [ it J5T 5 0 0 A R A 1
RZRIRKIEIER, BATT LR
VA RIS X 23 TR R R o 1, AR
FERI, ALEPESC B T A]
IK, xR iE S RO E AN,
A IS - ATR7 AlE, AREARER
TGS, AN, IRKIEIRR LM
JER TR T PR RO R B SN,
FEZER TR AR LE S BRI B P DA%ZR
B, KPR BT X SR A
A7 77 B A PR A E . SERCEL S
IR R R NIFR S RS, LlkirK
23 A1 2l T RS A SR AL R SRR 22
R, BIEMREAIRER—, [GaNHE R

3 MA T RES R

Tab.3 Results of coupling coordination

evaluation
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