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Abstract: The intense pressure of social competition and the fast-paced urban living have been
increasingly exacerbating mental health issues among college students. As one of the everyday
therapeutic landscapes, green-blue spaces are crucial nature prescriptions and environmental assets that
could improve mental health. Drawing upon visual landscape perception theory, this study conducted a
virtual reality eye-tracking experiment and collected eye movement and emotional data of 51 college

students to explore the effect of visual characteristics of waterfront spaces on college students’
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attention and emotions. The results indicated that waterfront spaces within public open spaces triggered

longer fixation duration and greater pleasure. The participants’ mean pupil diameters and pleasure

levels varied across different behavior perspectives while perceiving these spaces. Various levels of

green density, plant structure, and water visibility had different effects on attention and emotion.

Notably, significant interaction effects were observed between visual characteristics and environmental

type (or behavior perspective). The study extends the human-place perception theory regarding green-

blue space through experimental exploration and nuanced analyses. Its results provide valuable insights

and empirical evidence for the design of meticulously crafted waterfront spaces and the construction of

youth-friendly waterfront spaces at a humanistic scale.
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Table 1 The meaning and explanation of eye movement indicators
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Fig. 1 Violin plots showing the difference of attention and emotion among different types of waterfront space
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Fig. 2 Violin plots showing the difference of attention and emotion among different viewing perspectives
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Fig. 3 The difference of attention and emotion among different levels of green density
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Fig. 5 The difference of attention and emotion among different levels of water visibility
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Table 2 The interaction between green density and environmental type (or behavior perspective )
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ESRIE ey ) L B L SR (]

Table 3 The interaction between plant structure and environmental type (or behavior perspective)

T ORER Ry T T T

I OB RE R WALEE WU Mk 0 o TEOE
SRR (ST AMIEHAKE) 0.327 -0.20  -0.21 0. 07 0.11 0.29"  -1.25""  -0.38"
WEA (S HEUMA) -0.10  0.05 0.15 0.24™ -0.01 0. 08 -1.03™  —0.59™
TEREEA Z R (S . TAERE SR Z )
AP S 2 K 0.18 -0.06 —0.15 -0. 12 0.03 0.26 -0.50""  -0.34
=R EBEOIZE I -0.02  0.11 0.01 0.43™ 0.09 0.07 -1.04™  -0.88™
LA Z IR (S H A . AL R <=3 M2 (S 4 . ASETIEK )
PO Z R G500 2 0O G IR 55 K= -0.58™ 0. 11 0.40°  0.32"™ 0.03 -0.37" 0.36" -0.05
SRR VARG RS BUKE -0.6177 0. 05 0.26 -0.13 0.20 -0.61"  1.33" 0.52"
TREEHZ IR (S H . TAHEETT RO < WA (S H . SERIMA)
PIZ A2 DO AT -0.09  0.07 0.12 -0.01 0. 05 -0.22 1.15™ 0.60™
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Ny 51 51 51 51 51 51 51 51
AIC 3972.1 2117.4 986.23  -69.9  -304.58 2526.1 1546.4 1712.4
. 0.134/ 0.104/ 0.041/ 0.197/  0.152/  0.095/  0.346/  0.174/

0.400 0.548  0.130 0.900 0.521 0.510 0.478 0.413
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Table 4 The interaction between water visibility and environmental type (or behavior perspective )
i T L AU S U R Ay & = S
HL TR EEFLEAE MR URER HRBkUEL
2B (SHA L AIIESBIKE) -0.04  -0.41™ -0.22 -0. 03 0. 06 0.22° -0. 06 0.10
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