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Fig. 1

Vertical profile of the average temperature & relative humidity distribution varying with heights and cross-sectional

view of wind speed time-height in urban and suburban areas of Nanjing on winter sunny days of 2008
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Table 1  Diurnal variations of the atmospheric temperature and relative humidity in urban and
suburban areas of Nanjing on 30 December 2008
%/ C AHXIRSE %o
LTI [a]
X i RBIX i X ik RBIX 4
02:00 3.6 1.0 57.2 67.5
05:00 3.0 -0.6 1.3 +0.3 43.5 -13.7 59.2 -8.3
08:00 2.5 -0.5 0.5 -0.8 51.3 +7.8 67.2 +8.0
11.00 5.2 +2.7 4.1 +3.6 38.2 -13.1 47.0 -20.0
14..00 7.0 +1.8 7.6 +3.5 28.8 -9.4 32.8 -14.2
17.00 6.6 -0.4 6.8 -0.8 26.9 -1.9 31.8 -1.0
20:00 5.6 -1.0 3.6 -3.2 32.9 +6.0 41.0 +9.2
23.00 2.7 -2.9 1.3 -2.3 46.0 +13.9 51.3 +10.3
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Fig.4 Time-height cross-section of wind in urban and suburban areas of Nanjing on 30 December 2008
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Contrastive analysis of atmospheric boundary layer structures in
fair weather of winter between urban and suburban areas of Nanjing

ZHANG Lichun' ZHU Bin' NIU Shengjie' LI Zihua'

1 Key Laboratory for Atmospheric Physics & Environment of China Meteorological Administration,

Nanjing University of Information Science and Technology, Nanjing 210044

Abstract Based on the simultaneous observations of atmospheric boundary layer in the urban and suburban areas
of Nanjing in the period of 24th to 31st of December in 2008 , A contrastive analysis is made of the atmospheric
boundary layer structure on fair days of winter. The results show that in the fair weather of winter,the air tempera-
ture near the surface layer in the urban area is higher than that in the suburban area located in the north of Nan-
jing. Besides, the urban area has very evident heat island effect, the intensity of which in daytime is stronger than
that in nighttime. The time that temperature inversion layer appears in the urban area lags behind that in the sub-
urbs,and the inversion layer height in the urban area is also higher than that in the suburbs. During the night, the
wind speed in urban and suburban areas is constantly increasing with different heights and an extreme value center
of 8 m/s will occur at a certain height. The relative humidity( RH) in the urban area is relatively low. Based on the
analysis of a typical day,the urban heat effect is evident at 1400 and the RH at the same height in the urban area
keeps lower than that in the suburbs. The nearer the wind is to the ground surface ,the smaller its speed is;and the
wind speed in the near surface layer is the highest in the daytime and smallest in the night. During the daytime ,the
atmospheric layers are unstable, and the turbulent mixing is strong. Therefore, the difference between the wind
speeds in the upper and lower layers tend to decrease. The speed wind at the same height in urban area is smaller
than that in the suburbs under the effect of the buildings near the surface.

Key words atmospheric boundary layer of city ;temperature inversion ;urban heat island ;relative humidity



