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Abstract: The complex topographical conditions from the eastern Tibetan Plateau to the Chengdu Plain pose significant challenges
for traditional boundary layer parameterization schemes, which in turn affects the accuracy of regional air quality models. To better
understand these challenges, boundary layer turbulence flux observations were conducted in mountainous regions with substantial
elevation variations. Based on these observations, a first-order nonlocal boundary layer scheme was refined for better applicability to
local conditions, and its impact on ozone (Os3) simulations was assessed. The results show that the modified scheme improved
WRF-Chem’s simulation of O3 advection and chemical processes, reducing the surface O; concentration bias from -5.14 x10” to
-2.32x10 %, demonstrating improved model performance. Moreover, differences in O; advection and vertical mixing highlighted
distinct transport mechanisms between the mountainous region and the adjacent plains, emphasizing the influence of complex terrain
on regional air quality.
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Table 2 Correlation coefficient and root mean square error of

wind speed(m/s) simulation in the YSU scheme
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Table 3 Normalized mean bias (NMB), index of agreement
(I0A), and correlation coefficient (R) of the YSU scheme

simulation results

LYy Kzmin(m?/s) NMB I0A R

0.1 -30.68% 0.59 0.39
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0.3 -24.34% 0.61 0.41

0.4 -20.40% 0.61 0.40

T BN 0.5 ~14.78% 0.61 0.38
JWH(N/m?) 0.6 -12.36% 0.62 0.40
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Table 4 Average performance metrics of meteorological
factors and O; simulated by the WRF-Chem Model
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