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Assessing the Restorative Potential of Characteristic Audio-
Visual Environments in Urban Riparian Green Spaces: A Case
Study of Yuhangtang Riverfront, Hangzhou
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Abstract Keywords

To investigate the effects of audio-visual environments in urban waterfront green spaces Soundscape; Restorative
on attention restoration, this study focused on Yuhangtang River waterfront green spaces perception; Audio-visual
in Hangzhou, selecting six typical green spaces and constructing multiple audio-visual interaction; Perceptual
experimental conditions through combinations of five sound types (silence, birdsong, ship evaluation; Eye-tracking;
horns, crowd noise, and flowing water) with corresponding on-site images. Eye-tracking Riverfront green space

technology and the Restorative Environment Scale (RS) were employed for analysis. Results
demonstrate that natural sounds (flowing water and birdsong) significantly enhance
attention restoration efficiency, outperforming silent conditions, whereas artificial sounds
(ship horns and crowd noise) exhibited negative effects. Natural sounds prolonged average
fixation duration, reduced fixation frequency, and strengthened visual focus, thereby
promoting attention recovery. Not all audiovisual stimuli positively influenced restoration,
with near-natural soundscapes showing particularly significant benefits. Coordinated
audiovisual environments proved crucial for optimizing restorative experiences. Therefore,
the design of the riverfront green space should not only focus on visual aesthetics, but also
enhance the environmental restoration effectiveness through audio-visual and other multi-
sensory interaction design strategies, such as implementing dynamic water installations
and cultivating bird-attracting vegetation to enrich natural soundscapes.
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Tab.2 Basic information about the riverside green sample

TE gmxm oumERE FEIT
RS

A EFpEEE FEREAE, B B
B BREE  BESENS, ATKEESS B

C AT 954 ==18)

BESE. KB, ATWREERS ABRHKA. MMASERS

D MEE=IE) MTFSW, BWEE, BENE TKE. BISE
E BEI|g] FFiAEF REHBTEIERE, BNHESEE
F 7K EARARESE] & FiE ANBfRZ A

35 HREM /2025 F /£ 475/



LIRS H M TSR L5675
B PR TIREE, S 3K B
BN SER A, Rk S RS %
ERME W BN AR, AT
ARBIARL e, BB = By, ZIXHE R
A, RIRGERPRAIL IS (K2) .
S =B, BRI
H R THCKIE 20 s (90 2% 22 8 A4,
PAG R H R 57, RIaRN 1
WrHEARAE S (30 M7 RA G 7 I
20 s, BRI RMBENL) , ERZIAE
AT RRY, R 1 min NAIR
IFEEH 8 1 RS ®RFPHAIE, FHid
SRHIP M R IAFE KR 2 min
JEEE B EME, B2 30 MEAN
et
1.5 BRIz

1 3 Tobii Studio 3.4.7 K &
HER & A BRIR B A R B, Pl

HfE gt it T2 38 1 SPSS 24.0 8 1
e M. [ S8 Tt 77 i B R i

(Pearson) ARSI TTANMEZR
EACIER¥ie

2.1 ARNEPXE

J&@id Tobii Studio 3.4.7 ¥4, H
BN A BT 523 AT A BORD T A
WHRIA T (8 3~4) . R E
(B £ TR 1 22 22 1R W AR Fl 7 5T
BEMRTERE, HP RO aRREM

B 2 SRR AL ] B R AT X, 4
CMFTREN DI X8,

IR EAEBL, 1 90% LA LAY
HEW, 25FFEXFEERBUE H
D, HREBRFZUHEY),
BORERT, XRIEYFE AT
RAE B S1” BON ISR R IR,
A OAE B R Sk R R R
Xo PUECH FRITC A LA R R
B, #5285 H A I E T
Bh: FE 551921 KK,
FE 25| S%IRAE R EMEN, MATL

AR = e =

-
SRS e
BRI | Ij1 min = 2 min

T8 |

2 Kninie
Fig.2 Experimental procedure

B 3 ZiAE ER BT E

Fig.3 Heatmap of subjects' fixation count sum

[ REIM ) TR

36



FiA B

4 SZIE RN )

Fig.4 Heatmap of subjects' fixation duration sum
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Tab.3 Pearson's correlation coefficients between gaze scores and RSM for all
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