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Investigating the effects of vegetation on vehicular exhaust exposure
within urban street canyons using response surface methodology

LU Yonghang', LIU Xiaoping!, XU Wenwen', XU Shipeng®
(1. School of Civil and Hydraulic Engineering., Hefei University of Technology, Hefei 230009, China; 2. GREE Electric Appliances, Inc.
of Zhuhai, Zhuhai 519070, China)

Abstract: Reasonable urban vegetation design has been proven to improve air quality within street canyons.
However, current research lacks a systematic understanding of the extent to which multiple factors affect
street canyon environments with urban vegetation. This study combines response surface methodology(RSM)
with computational fluid dynamics(CFD) with the goal of reducing pollution exposure for pedestrians within
the canyon and residents along the roadway. It investigates the interactive effects of different factors and ranks
the influence of canyon aspect ratio(H/W), wind direction(#), and leaf area density(D;,) of green belts on
vehicular exhaust dispersion within street canyons. Performance evaluation of the quadratic regression predic-
tive model of personal intake fraction(P_IF) through analysis of variance indicates that the regression predic-
tive model can effectively predict the relationship between various factors and objectives. The optimal condi-
tions for minimizing P IF are found to be an H/W of 1. 50, a Dis of 0. 50 m™ !, and a 8 of 0°. The study re-
sults can inform urban planners and policymakers in formulating urban environmental control strategies to re-
duce human exposure along roadways.
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