5546 % 55 9 M A % Vol. 46  No. 9
20204 9 H METEOROLOGICAL MONTHLY September 2020

XUAUR S kT 457300, %8, 2020, 6 TR 255 m A4 55 % 3 48 R e 3 b 10 JXUR IR 2 AL R AE 9 BIF SR [T ], R4, 46 (9) :1235-
1244. Liu J L,Yao Q,Cai Z Y,et al,2020. Analysis of temperature and wind variation characteristics based on the 255 m meteo-

rological tower in Tianjin[J]. Meteor Mon,46(9) :1235-1244 (in Chinese).

ETRiE 255 m SREJEFRFRBEX
MRBEUHIERMTR"

xRN B FOEF RS #E A
T et g gl

1 RETEHEFAZER LR E, RE 300074

2 REWAZLFFH R, R# 300074

3 REWHEAZ T, RFE 300074

4 FEAZA-HTAFRATEGREFRK S LR E, X# 300074

]’ E: Eid0Hr 2010 2018 4 K E G KL BE EORE 0 3T 4F e R HE I T i A2 UK B KSR E B R G U R AIE 4T
Fo WRRW L EE BT R G R & DR B A T B B R R B R g X 80 m = B LT KB
S W . B2 AR B AR RS & 2 R R R R RUIR)E R F (R RRAE 22 T R 25 KA T R R R
FaE B R R E KR G5 2 AR R ZR M0 IA) B 2 45 2 10 T a0 R A 00 22, JH ol 3R 3R 306 1L )22 U8 R R OO b 36 3L L 481 4
B PR E M )RS . REIR T A SR A B R A A R AR F AR A FRTEE R, W5 R
JE 5 KA R B B JR] 43 A B — s A DG T

RBEAR « MRS R SRE R G R

HE S LS P04 NEtFRER: A DOI: 10.7519/j. issn. 1000-0526. 2020. 09. 010

Analysis of Temperature and Wind Variation Characteristics

Based on the 255 m Meteorological Tower in Tianjin

LIU Jingle'™  YAO Qing"' CAI Ziying* HAN Sugin®*
LI Yinghua'? YANG Jianbo"** HAO Jian"'**

1 Tianjin Key Laboratory for Oceanic Meteorology, Tianjin 300074
2 Tianjin Institute of Meteorology, Tianjin 300074
3 Tianjin Environmental Meteorological Center, Tianjin 300074

4 CMA-NKU Cooperative Laboratory for Atmospheric Environment-Health Research, Tianjin 300074

Abstract: This paper investigated the roughness, stability and temperature inversion (TI) properties of ur-
ban boundary layer based on the analysis of wind and temperature observations from Tianjin meteorological
tower. The results indicated that there is significant roughness length and zero-plane displacement in all di-
rections of the meteorological tower under the influence of surrounding buildings. The impact of urbaniza-
tion on wind field is more evident below 80 m. Affected by the diurnal variation of turbulence intensity,

the diurnal variation characteristics of wind speed in the upper and lower levels of meteorological towers
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are obviously different in each season. Based on the temperature difference-wind speed method, atmos-

pheric stratification is found more stable in autumn and winter. The occurrence of T1 is more frequent un-

der stable conditions and both the intensity and height of T1 are much larger than those under unstable and

neutral conditions. Furthermore, the occurrence of TI near ground is more frequent under stable condi-

tions, which is very favorable to severe air pollution episode. The intensity of urban heat island is correla-

ted with the temporal distribution of atmospheric stability.
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Table 1 Calculating stability classification by AT and U

U/(m=+s 1) AT/ C
0.0~0.9 A<—1. 13<B<—1.03<<C<—0.91<<D<<—0. 37<<E<+0. 78<F
1.0~1.9 A<<—1.18<CB<—1.05<CC<<—0.91<<{D<<—0. 22<<E<<+1.12<<F
2.0~2.9 A<<—1.39<CB<<—1.18<CC<<—0.97<<D<<—0. 16<CE< +1. 25<<F
3.0~3.9 A<<—1.61<IB<<—1.33<CC<—1.00<<D<<—0. 10<<E<<+1. 32<<F
4.0~4.9 A<<—1.82<CB<<—1.48<CC<<—1.04<<D<<—0. 04<<E<<+1.39<<F
5.0~5.9 B<—1.62<CC<<—1.08<{D<<+0.02<<E<<+1.46<<F
6.0~6.9 B<—1.77<<C<—1.16<C{D< +0.08<<E
7.0~7.9 C<—1.25<D
8.0~8.9 C<—1.40<D

=10 D

TR U ARE 40 mom BEKGH, AT AR 3 100 m #1030 mo iRy BE A3 2% .

Note:U indicates the wind speed at 40 m height, AT indicates the temperature difference between 100 and 30 m heights.
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Fig. 2 Annual average and linear trend of
wind speed from Tianjin Meteorological

Tower from 2010 to 2018
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Fig. 3 Distribution ratios of wind direction at the Tianjin Meteorological Tower in winter from 2010 to 2018 (unit: %)
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Fig. 4 Diurnal variation of wind speed at different heights of

Tianjin Meteorological Tower in each season from 2010 to 2018
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Table 2 Interannual changes of surface roughness of Tianjin Meteorological Tower (unit: m)

P : WA : :

N NE E SE S SW W NwW
1996 1. 10 0. 86 0. 29 0.29 0. 37 0. 39 0.92 1. 04
1999 1.09 0. 89 0.32 0. 35 0. 38 0.41 0.99 1. 06
2003 1.17 0. 85 0. 44 0.41 0.45 0.45 0.79 1. 10
2005 1.16 0. 86 0.43 0.41 0.46 0. 46 0.91 1.10
2010 4.72 2.24 2. 60 3.02 3.17 3.16 2.99 4.02
2011 4.16 2.38 2.73 2. 44 4.76 3.59 3.72 3. 88
2012 4. 35 2.94 4.29 2.61 3.67 3.24 3. 10 4.22
2013 4.25 1. 87 4.17 2.77 3.42 4. 88 4.03 4.57
2015 4.32 2.87 2.58 2. 80 3.48 2.61 2. 60 4.75
2016 4. 15 3. 00 3.38 2.72 3.58 2.91 3.09 4.74
2017 3.50 2.68 2.46 2.81 3.13 3. 06 2.71 3.02
2018 4.28 3. 38 2.17 2.82 2.53 3.06 2.94 3.66

19962005 4E 5 % fr 45 (2008)

Note: 1996—2005 data are quoted from Han et al (2008).
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Fig. 5 Diurnal variation of temperature
inversion frequency in each month

from 2016 to 2018 (unit: %)
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layer in four seasons from 2016 to 2018
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Table 3 Temperature inversion frequency and intensity, temperature inversion layer thickness

and the ratio of temperature inversion close to surface

Fa e AR E ARE ATRE thk Bt Fa

U Rk Y 3.42 4.07 5.58 18. 88 72. 82 87.36
SRR E/LC -+ (100 m) ] 1.51 1.21 1.18 0.99 1.12 2.75
W EEE/m 66. 38 66. 63 69. 23 77.72 89. 30 133.71

U b 396 3 3 3 L )/ 24 18.97 17.71 8. 06 35. 42 84. 32 83. 25

2.4 RBUHWHARLELHE
B8 H s AR kvl 0ok s 0 oty 55 K3 48 6

IR 3 - 157 AU 1) 22 AR 3 IR T AR B o
(urban heat island intensity, Iyy ) M\ 2010—2018
A Tow B9 B 8]0 A CBE 7 H 0] PAE 3 Tow BA 77 18]
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Fig. 7 Average variation features of urban heat island intensity

in Tianjin in four seasons from 2010 to 2018 (unit: C)
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