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Analysis of weather conditions for fog in Hefei

WEI Wenhua'® WANG Tijian' SHI Chune’ ZHANG Hao’
(1 School of Atmospherical Sciences, Nanjing University, Nanjing 210093, China ;
2 Anhui Meteorological Bureau, Hefei 230061, China;

3 Anhui Institute of Meteorological Sciences, Hefei 230031, China)

Abstract The monthly and seasonal variation of fog in Hefei and related surface weather elements
characteristics were analyzed using conventional observation data from 2005 to 2009. Back-trajectory and
cluster analyses were used to study the large scale transport characteristics on fog days. The results show
that the number of fog days was the muximum in December, but it was the minimum in July. The weather
conditions of fog can be characterized by high humidity, breeze and easterly or northwest wind. The fog
occurrence was closely related to the transport pattern. The fog was associated with easterly ( from east)
trajectory at the ground level (10m ), southwesterly and local trajectory at upper boundary layer
(1000m).
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WRIE IR MMHAL I E S, —4 % H " E LN
76 1 d AP AT B BOW 2 55 9 B, R PE it
2005—2009 4E HE B 55 H & 113 do A HETT
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YW, 1 H 12 A5 O iR, 155 4.2 d,4—
9 H% HBHD 7 A HAK, X 0.4 d, HAb A % H
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5120 ds FERERZ, 0008 3.8 d f15. 8 d; &
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F1 AHE2005—2009 £FEHAZT AL (LA:d)
Table 1 ~ Monthly mean of fog days in Hefei during 2005 to 2009

Aty 1 2 3 4 5

6

7 8 9 10 11 12

H%/d 4.2 2.4 2.6 0.6 0.6

0.8

0.4 1.0 0.6 2.2 3.0 4.2
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20 W, 25 SR AR B /N T 85% A R B K, A
35. 4% , i AH IR E7E 85% ~90% .90% ~95% L)
K 95% LA iy AR R Y, F H X H 02
B, AR EE > 95% MM K, ol 56. 6% , FHXTIE
JE < 85% Wy R /N, A 7.1% . % H X5 H 08
B, AR > 95% HISIFEK, J 64. 6% , AR
JEFE 90% ~95% Z IR AT AT 28. 3% , BV AH X &
TE90% L) I (5 92.9% ,AHXTRE < 85% By MK &y
INAL0.9% . HIL, 55 H SRR R S R %Y, &
MBI 55 A U A R 52—
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PR, RN 7E 3 AN Z, % H B
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Fz2 2005—2009 F£EBE B REHEIEEHIRE (% )
Table 2 Occurrence frequencies of different relative humidity ranges

before and on fog days in Hefei during 2005 to 2009

HXHREE (%) Fi—H 20/ %4H 02/t M H 08 i
<85 35.4 7.1 0.9
85 ~90 21.2 14.2 6.2
90 ~95 22.1 22.1 28.3
>95 21.3 56. 6 64. 6

YI, Wk E ENE NW WNW 5 A4 1055, & XA F)
TEER
2.2.3 RiE

F 4450 T 2005—2009 4EAAE S H A ] XU
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WEREI 0, 5 H2H 02 B, 2 KHAE 0 ~2 m/s
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14.2% NG >5 m/s B, B R 0, 25 H X4 H
08 B, [Fl A J& X 7E 0 ~ 2 m/s Bl % e K, [A]
77.0% , WETE2 ~3 m/s X[E[IRZ, M 15.9% , K GE
>5 m/s i, IR 0, K R 0 B, 4 32t A
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Table 4  Occurrence frequencies of different wind speed ranges

before and on fog days in Hefei during 2005 to 2009

K#/(m-s') 0 0-~2 2~3 3-4 4~5 >5
Mi—H200 0 823 159 0.9 0.9 0
WH2E 0.9 77.0 142 6.2 1.7 0
WME08H 1.8 77.0  15.9 4.4 0.9 0

#z3 2005—2009 FEEERARRXEHIMITE(% )

Table 3 Occurrence frequencies of different wind direction ranges before and on fog days in Hefei during 2005 to 2009

J ] N NNE NE ENE E ESE  SE SSE S SSW SW  WSW W WNW NW NNW C(#ERX)
A—H20/8 4.4 6.2 7.9 13.3 14.2 4.4 7.1 0.9 53 35 35 44 44 71 44 838 0
MHpO2KF 26 53 106 124 3.5 3.5 7.1 5.3 26 44 7.1 2.6 3.5 13.3 12.4 2.6 0.9
MEHO8H 6.2 6.2 9.7 10.6 53 26 1.7 44 62 88 44 4.4 1.7 10.6 12.4 2.6 1.7
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Fig. 1 Distributions of cluster-mean back-trajectories at a height of

1 000 m at 20:00 on the day before fog day
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Table 5 Frequencies of fog in each cluster at a height of

1000 m at 20:00 the day before
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Fig.2 Distributions of cluster-mean back-trajectories of

fog at a height of 10 m at 20:00 the day before

&6 ZEHA—H 20 B 10 m REFIE H SRR
Table 6  Frequencies of fog in each cluster at a height of 10 m at
20:00 the day before

&2

\ 2 3 4 5 6 7
Hak y5
HEH $/d 28 4 20 11 27 19 4

Frdi el (% ) 24.78 3.54 17.70 9.73 23.89 16.81 3.54

F7 ZEHO8HE 1000 mAEEHEH AR
Table 7 Frequencies of fog in each cluster at

a height of 1000m at 08 :00

M3 2 3 4 5 6 7
Pulps () (E)  (N) (SW) (W) (SE) (NW) Py
WMBMA%/d 27 12 13 13 20 17 11 WHA%/d 20 46 19 18 1 6 3

Frdi el (% ) 23.89 10.62 11.50 11.50 17.70 15.04 9.73

Frdi lbil(% ) 17.70 40.71 16.81 15.93 0.88 5.31 2.65
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Table 8  Frequencies of fog in each cluster at

a height of 10 m at 08:00

ik E e 1 2 3 4 5 6

P H %d 32 4 29 13 22 13

FreibbBil(% ) 28.32 3.54 25.66 11.50 19.47 11.50
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Fig.4  Distributions of cluster-mean back-trajectories
of fog at a height of 10 m at 08 :00
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