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Abstract: According to daily observation of four 100 m meteorological towers in Urumgqi from June 2013 to
April 2014 by 10 min meteorological data, this paper analyzes the A—F atmospheric stability applicability
of the temperature difference method, temperature difference-wind speed method, wind ratio method,
Richard method, and Overall Richardson number method. It is found that the temperature difference-wind
speed method is more suitable for the classification of Urumgqi City atmospheric stability. Using this meth-
od, we calculate the A—F stability and, further, conduct statistical analysis of the frequency distribution

characteristics of Urumqi City and suburban stability. The results show that the frequency of stable
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condition is higher in suburbs than in urban area and the frequency of neutral condition is higher in urban
than in suburb, and the frequency of unstable conditions is higher in southern suburbs and urban than in
northern suburbs. The frequency of neutral condition is the highest in winter but the lowest in spring and
autumn. The frequency of unstable condition is the highest in June but lowest in September and January.
The frequency of stable condition is the highest in October and January but lowest in June and July. The
proportion of the unstable is the maximum (88. 3% —96. 3% of all day) during daytime in summer, but
minimum (51. 3% —60%) in winter. The daily variation of unstable condition is in inverse of neutral and
stable conditions. The frequency of stable condition is the highest at sunrise moment in suburb and 2 hours
after sunrise in urban. The neutral condition at sunrise and 1—3 hours after sunset respectively reach their
two peaks. The frequency of stable condition is higher in cold weather than in hot weather, and it is higher
in calm weather than in windy weather in suburb, and the frequency of unstable condition is higher in rain
weather than in heavy snow weather. The frequency of neutral and stable conditions are the highest before
blowing sand but the unstable condition is the highest during and after sand blowing. The high frequency
of atmospheric stability is in B, C and F category in spring and summer; the frequency of C and F category
in summer in south suburbs and north suburbs is about 45%. The high frequency of atmospheric stability

is B and E category in autumn (about 40% —50%). The high frequency of atmospheric stability is D cate-

gory in urban, while is F category in south suburbs, north suburbs and north rural.
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Table 1 The information of four 100 m towers

Wi E BRI RE/m BEE/°E i/ N MR EE/m
M AT 100 87°34'47"  43°42'19" 1009
i 21 11 100 87°34'45"  43°50'41" 821
£t 100 87°38'05"  43°54'14" 717
KR 100 87°41'37"  44°01'58" 568

1.2 W{y 28

4 PR G K R GAG AR TR 2 R PV Y AT
THRE . 4 J8 100 m L BRIE E AL R 2%
B ALES AR 4 o 10,13,17.22,28.36,46.,60.,77
100 m, A 10 2, BARWLN 5 55 (o) (4 A A
45,2016) ,

1.3 #iEAIE

GERIE GORE i 2 ] TR0 552 B 5 = S
GERE 0 5 i P ) A A S A AR E RS (. TR
G Rk i T A B R LR 2 AR R AR R L
Lo A g A R a R o A A I 2 B — S g A
F10 B30 o 4 K dl — HLR2 IR O L i TR AT B IE
SCE HIBR T WIAE R T A BEE 2 i b AR 2 4 R
(45 24 B 45 R 1 n] S 1k (PRI A . 1993) o HXH
P ARG A AT IE R AR A 5 1.8 TR IR
JE b PR A SR BEORE L 7 A B BCHE A I e U B S
DRI ECHE JEAT HIBR AT IE AL BE . 542 1] 1 4R 41 6
T B AR AR A RS A L I ] — B AG A 2 ]
—ECPEAS AN T PR A

T PRUEFCHE (9 5 B i 208 B N0 114 B3 A
{E A S ZOR Y i 3 3P P (E 2R TR E1L o A
A AL [0 9 77 % (R FT#] 45 . 2016) .

AR T T 8 A A o 4 o) R R B A7 5325
XEARSCH TR 2 5 R ST 4 )8 100 m LG BkIE
10 min BRI PEAT 1 4xif i R AR A L AR AT T H A
%2, BEARST IR AL B L e H A
(AR TR B B . 4 JRE RS IE R RO B



% 8 3

SEAFT A - B R T R)R R AUREE BE 20 A $R AT A SE 3T 20 A7

999

Pl 96. 77 6 AR I S 5 SB 3. 23% . LA
2106 1 B ¥E FR OB A U CIE W B8R & B B 3R
99. 01%6) , Hyk A vk S M6 B 5738 CIE & B8 o5 8 5
9 96. 96 0) K AR CIE #0408 7 S ECHE 19 96. 0400) .
filf #6111y CIFE 5 50080 7 BB 1995, 0920)

44.2°N

44.0

43.9

87.6

87.7 87.8°E

Bl 1 28RS 4 4 100 m BRI b 3R B R K
Fig. 1 The location of four 100 m tower

sites in Urumqi City
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Table 2 Quality control method of meteorological observation data
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Fig. 2 Atmospheric stability frequency at YNLJ., LYS, HGS and MD towers
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Table 3 Seasonal variations of atmospheric stability frequency
at YNLJ, LYS, HGS and MD (unit: %)
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