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Abstract  Super-high-resolution numerical simulations on the wind environment in neighborhoods have been a hot
research area in urban meteorology. In this study, a computational fluid dynamics model based on large-eddy simulation
was utilized to simulate the climatic wind environment in Longhu Community in Chonggqing, and the impacts of local
building configurations on the fine-scale structures of the wind field was investigated. Results show that complex

underlying surfaces played an important role in regulating local circulations. The strong winds were mainly found over

e B
fEEEA
B
ABTTE

Funded by

2018-09-30; PILEFHIEREH  2019-10-16
27, 5, 1989 A, Ed, FENF PN RESEFIR T AAILEG L. E-mail: 995879751@163.com
XBef}, E-mail: liuxiaoran8283@126.com
HERMARHEELRE ARG FAB I H ZHCXTD-201808. ZHCXTD-201913. ZHCXTD-202010, PR AR 743 410
H QNJJ-201907
Climate-Smart Innovative Team Program on Application Services of Chongqing Meteorological Bureau (Grants ZHCXTD-201808,
ZHCXTD-201913, and ZHCXTD-202010), Youth Foundation Program of Chongqing Meteorological Bureau (Grant QNJJ-201907)


https://doi.org/10.3878/j.issn.1006-9585.2019.18130
https://doi.org/10.3878/j.issn.1006-9585.2019.18130
https://doi.org/10.3878/j.issn.1006-9585.2019.18130
https://doi.org/10.3878/j.issn.1006-9585.2019.18130

R VRS RS N A7 25 %

140 Climatic and Environmental Research

Vol. 25

open spaces and at broad streets parallel to the background inflow. The overall wind speed in summer was larger than that

in other seasons and could reach a magnitude of 0.8 m/s. Different building configurations led to different patterns of local

wind fields. The isolated tall building resulted in strong downward motions and winding flows at the windward side of the

building, where strong winds frequently occurred. The scattered low buildings had little impact on the local inflow,

resulting in a wind field with a homogeneous pattern. The densely built tall complex with an enclosing shape greatly

blocked the wind, which led to a relatively weak wind speed in the vicinity and was unfavorable for pollutant dispersion.

Keywords Complex underlying surfaces, Wind environment, Fine-scale structures, Computational fluid dynamics
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Fig. 1  The red box in (a) shows the location of the model domain in Chongqing downtown (shades are the topography, units: m), (b) is the

corresponding satellite image map, and (c) and (d) are the plain view (the green shades are the topography, the red and yellow shades are the building

heitht, units: m) and the three-dimensional view of the underlying surface of the model domain, respectively
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Fig. 3  Vertical profiles of horizontal winds (m/s) at the nearest grids to the CFD model domain in the ERA-interim reanalysis data. The results are
interpolated into the CFD model level using spline interpolation. (a), (b), (c), and (d) show the patterns in April, July, October, and January,

respectively
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Fig. 5 General features of the fine-scale structures of the wind environment in Longhu Community. The left column is the three-dimensional view of

the streamlines in the urban canopy layer (colors indicate vertical motions; warm and cold colors represent upward and downward motions,

respectively), and the right column is the wind field (shades are the wind speed, units: m/s) at 5 m above ground level (AGL). The panels from top to

bottom represent patterns in April, July, October, and January, respectively
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Fig. 6 Locations of the three selected subareas (A, B, C)
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Fig. 7 Three-dimensional view of streamlines around the isolated tall building (subarea A) in (a) April and (b) July. The direction is from right to left,

and the warm (cold) color indicates upward (downward) motions
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Fig. 9 Same as Fig. 8, but for local circulations around the scattered low-rise buildings (subarea B)
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Fig. 10 Same as Fig. 8, but for local circulations around the scattered low-rise buildings (subarea B) at z =280 m, z =290 m, and z = 300 m
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Fig. 11 Same as Fig. 7, but for three-dimensional view of the streamlines of the dense high-rise buildings (subarea C)
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Fig. 12 but for dense high-rise buildings (subarea C) at z =280 m, z =295 m, and z = 315 m, respectively
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