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Simulating the Influence of Urban Development on

Atmospheric Environment in Hohhot City
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Abstract: In terms of the daily fixed time surface meteorological data over recent 50 years, the standard
layer daily sounding data at 07:00 BT and 19:00 BT from 2002 to 2006, the daily concentration data of
main pollutants and sources from 2001 to 2006, the social and economic data from 1961 to 2006, the city
development situations in 2002, and the Hohhot City planning maps from 1996 to 2010, the influence of
urban development on atmospheric environment in Hohhot City was analyzed with the regional boundary
layer numerical simulation method. The results have shown that: (1) The temperature in Hohhot City is
higher after development than before, the temperature difference between urban center and surrounding ar-
eas increases and the heat island effect enhances. (2) The current convergence area increases and the ca-
pacity of convergence enhances in winter after development, as a result, the urban atmospheric pollution
aggravates in winter. (3) The change of thermal and dynamic parameters of the underlying surface resul-
ting from city expansion leads to air current fields to change remarkably, and then the capacity of conver-
gence of pollutants strengthens. In short, although the green lands are increased after development, the
higher and closer buildings and the change of underlying surface’s characters make the capacity of diffusion
of atmospheric environments weaken and atmospheric pollutions become heavier.
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Fig. 1 Terrain map of the simulation domain (unit:m)
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Fig. 2 The yearly GDP values of
Hohhot City (unit;10® RMB yuan)

2002—2009 4 2538 7 4F £ 0 X MR &R (3
D)o #3630 km®, fs o= SR T AR RH T 1
(RS NITRSAE /AP NP NI S ORPES 3 f o~ ke <8 D 1 Z R T
PEHF AR AR AF ST s WO R AR EDIR B E AR KRR
B ST R BRI o A Sl T DX i
Mo I MBS SR AR T IR T G s I 2 £ R
W S FE AR A T R R R AR DL R
Py ERFPRET . ORI A T S DX LR AL B R L S0
JE T A X BRI A IR 1R

R1 2002702009 FHFMESTHEBRELRER

Table 1 Construction information in 2002
and 2009 in Hohhot City
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observed (a) temperature and (b) wind speed
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Fig. 4 Temperature distribution at 14:00 BT in summer in Hohhot urban area (represented by the enclosure)

(a) after development, (b) before development
The black enclosure is location of Hohhot urban area
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Fig.5 As in Fig. 4, but for average wind speed in winter
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