XEMRSIS: A DOI: 10.12233/j.gdyl.2025.03.004 XERS: 1671-2641 (2025) 03-0025-09

R EE R 2 =4 5 B E X e B R IF L1t
w2 b5 — LARE 35 FRARE A6

Research on the Nonlinear Impact of Multi-level Spatial
Characteristics of the Restorativeness of Campus Roads: A
Case Study of 35 Universities in China

Xy ZRAEER KOUKER VriE BXEIG

LIU Chang, LI Zixi, ZHENG Yongrong, XU Nuo, ZHAO Jiayi

EEWH: SEADEFELMBERATE GERIZD) —MRITE KA & B = K S 5 5 Bk 51 28 B RHERF R (RS
JAS21067); ER BRI FAEETH &\@f’\i*ﬂﬁ%k#ﬂi%ﬁ&ﬁ%%’ TE R SR GRE: 32301661)

"E XigiA
FRPEE R SEAEACR A A IR IR IR SRR R B . WEHIFIIET 2 2R TR WFEER; ENE; PIBURHE; &
[ T B 2 AR O PR 2 P R AR RS2, DAFR[E] 35 A K221 105 sKIERS B A WkEA, [ A& FIRHIE; ARZetEsZm
JAETE (n=525) T HARE VERIEARHE, @I HE B R HYBURE, 14 XGBoost 54,
A SHAP LEMBEER, oA, MHETYBRHE, BRARHEX KSR STE &, &7
ARHERT SHAP [HA M EBURRILIY, ARE, KRE, AL CIREEN; apeEf® =
IR U Y, FEmdEREEXE; HrarE, SOERE, EsuaOE Lig,
TESTRRE AT SIREIEEUE U Y, FAEREERHEXIE; SARME GO ST, Rk
FAEEES NEEREEX M, AT RRER R SRR AR LR, MAERA HTEE N

APRHIEREA TR

Abstract Keywords

Campus roads serve as vital spaces for college students to connect with nature and Campus roadway; Perceived
gain restorative benefits. To explore the nonlinear influence of campus road space restorativeness; Physical
characteristics on restorativeness from both perceptual and material levels. A total of 105 characteristics; Perceptual
road images from 35 universities in China were sampled. A questionnaire (n=525) was used characteristics; Nonlinear
to evaluate their restorativeness and perceptual features, and semantic segmentation was impact

employed to calculate their material features. An XGBoost model was fitted and the SHAP
tool was used to interpret the results. Compared with physical features, perceptual features
contribute more to restorativeness—the changes in SHAP values of each spatial feature
present different linear patterns. The SHAP values of naturalness, beauty, and harmony
increase approximately monotonically. The SHAP values of colorfulness, layering, and
rise in environmental brightness are approximately in an inverted U-shaped pattern, with
an optimal feature value range. The SHAP values of novelty, landscape complexity, and
building presence increase approximately in an inverted L-shaped pattern, with a saturation
point of contribution. The SHAP value of quietness increases approximately in a U-shaped
pattern, with an unsuitable feature value range. The SHAP values of the green view ratio and
enclosure increase approximately in an S-shaped pattern, with both suitable and unsuitable
feature value ranges. The influence of spatial features on restorativeness is nonlinear, and
features should be regulated within the most effective range.
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Tab.1 Overview of sample universities
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Tab.2 Measurements of restorativeness, perceived characteristics and

physical characteristics
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