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Analysis on Boundary Layer Characteristics in Fog and Haze Processes

in North China from January to February 2013

HUA Cong ZHANG Bihui ZHANG Hengde

National Meteorological Centre, Beijing 100081

Abstract: Surface observation, CMA PM, ; concentration, I.-band sounding second data and other informa-
tion are used to analyze surface wind characteristics and mass concentration of PM, ; on fog,haze and clear
days in Beijing, Shijiazhuang and Taiyuan from January to February 2013. Typical fog-haze processes are
selected to analyze vertical structure of boundary layer and inversion layer characteristics, which are also
compared with those of clear days. Dynamical and thermal differences in boundary layer are summarized
according to different intensities in fog-haze processes. Analysis result shows that inversion intensity has a
negative correlation with visibility, which has some indicating importance in fog and haze predictions.
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Table 1 Statistics of fog,haze and clear days in North China

metropolises from January to February 2013
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Fig. 1 Wind rose diagram of fog (a,d,g), haze (b,e,h), and clear days (c.f,i) in Beijing (a—c),

Shijiazhuang (d—1), and Taiyuan (g—1i) from January to February 2013
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Fig,2 Distribution of wind velocity on fog, haze and clear days in Beijing (a), Shijiazhuang (b)
and Taiyuan (¢) from January to February 2013 (unit; m« s ')
5 LR T

T A AR TRy AR WL 1 A% L B
A FIERKRJEAF RS FAT PM,, s ik BE 19 434 1
AT T80, WE 3 kRE. b kA% 58 KA
L4 B 81,58 % Fil 86. 96 % [ B Ik PM,_; ¥ Jif 4
i 75 pg e m R DL BTG G B AN [ kAR R
) PM.s T 5 H Bl A0 22 A K. TR R KA T
T7.14% W HF IR PML s WREEAR T 75 pg e m° L, 2K
— REbiE, R 5% HRAVR AR, 5
Jem 2R, KIFAAES 5 KN %A 93.02% f
90.00% MyHFIK PM, ¥ B L 75 pg » m™°, AR
[ AE L1 PM, s 0 AR JE A AHIE . 0] D oxt b st K i
U AR BE ) PML, s 7E 25 58 K0P i B0 2R AH
AT X 4355 58 0 E S M

YT AT 55 K1) PM, s W JE 43 i 115
pg e m UL IR EE DL G Y, Hod 75, 52 %6 1 B ik
PM, s #id 250 pg « m 7, ik EH {5 . KBRS,
g s g DL BB PMLs ¥R BE & 940 6300, o
57.05% R @5 Y, MASSF9 PM, s ¥ B BT (5 L
(=R SNk DNOREE SRV ALD) D (W W YU
KRS F.AH 65.36% BHF Ik PM, s #id 115 pg -
m °,

MEL EAr TR DUE %5 58 KA PM, 5
JE 50K A B B X L (B 55 5 5 P PM,
WEEAR I . BIE 24 F 4 T PR A5 1 T L %5 2R AR AR
AR B TR AL T b 2 AP i R o A FL £ K
VK A AT DL A A R [ I B S ) (GB/
T27964-2011) ], Ifij J2& K et 0% SR W 19 K 1Y
iR AR BN X 3 %5 I E RS H . 1
BRAT (0 R0 0 TR b o T 5 AH X BE A 8026 ~95%

(55 3 K UM LA X 23 A 15 JE — 25 3R Ak
it

CCO0~75Em76~ 115 mE116~ 150 mmm]5]1 ~ 250 mm>250
100

80

60

B/ %

40

20

0
% % WK Z & WK F @ WK
dest T K

B3 2013 4F 1—2 F bt i K KR TE
5% 58 S R RAT PM., s ¥R BE 43 7 R 1E
(PM,, s W FEAE 0~T75 pg » m* gk BL,76~115 pg » m ™
DB PETS Y 116 ~150 pg « m™ P N TG L, 151~250 pg » m™?
REREIGYL, >250 pg e m N EEIE YY)

Fig. 3 Distribution of PM; ; concentration on fog, haze
and clear days in Beijing, Shijiazhuang and Taiyuan
from January to February 2013
(0—75 pg » m*, good-moderate; 76—115 pg » m*, USG;
116—150 pg » m™*, unhealthy; 151—250 pg * m™?,
very unhealthy; >250 pg « m™*, hazardous)

3 HLHYZE SE MG KR AFZER
ZE R AL

L BedR s RYERENS IS L8 A Sl g = UK
AL I XS R R L 2 AT RO T A



1148 A

% ERNEC

1 AR B A T R AR AR AR BRI T
JrfE . R RAdL Rt uE (54511) Sy 4, YE B L 7 28 | 5
NG R R A R 0 L2 3 H a5 M R IE AT 0 A

3.1 2013F£ 182123 HEALESH

1 H 2123 H, Wi &4 500 hPa LI H 1Y
i B L O] WA S B . b E v R e
O F 5l B DAL, B b b XA T s R . 45 e 26
T B o 7K B B A /N (PTG o AR U AR KR
e (R o L TED A G 3 BE A e b R il XU ) ) A%
55 HB L IX Y PR RS K

22 H 08 B, Jb 50 il WL A7 g WLEE 1.5 km (42
55 o M TR AR X 2 B 88 06 5 & 20 Wi, AH XTI EE 89 %0 . BB
WEET R 0.9 km, R4 rfr A8 R LA E [H K bR
WECZE B AR 2 9% ) (GB/T 27964-2011) , 55 1 45 4%
MR nem A K% . MR B4 &, 08 if <100
m A A B >80 %0 1 1 2 L 55 I IR 4 TR
100 m DL b AH X BE 288/ 2 <<50% . T2 147
FERE IR S50 1) 78 & AR F o5 i e R s om . =
20 B, 25 J2 W 58 o RS AR X BE > 80 %6 Y I J2 4iE

£330 m AL,

VB ER 4k (& 4) 7R, 08 B 300 m LT S Ik Hb
SRR R EE K 2. 07°C (100 m) L RA R
ghiboykase . SR TR 2 TR, IR IE IR
JEH 5 2. 52k A& 20 B IR R T
250~450 m (1425 2 b L 300 IR 2% 55 0 M )2 T
FEAXT R L WIRIRE A N 1.75°C ¢ (100 m) ', iR
R REASANE T KM E S W0 TIREZ
T2 2 18] B K VA8 e L X 25 1) 4 455 3 3 B T

22 H 08 Fl 20 B iy Hhy 1a W8I0 IXUEE 43 1) Ry 1 A 2
m s TR IE LSS I 5 A . IR R I
A 508 B DA HIL T i) 1 XU G R R, 7E 150 m B
BUGk®] 7 m « s "W MRE , 3 1 XY AR 35 F) 0. 047
s ' BRI KGR I T T2 Y K RS
AFFEZ L. 52 A 20 BHIK 2 R ) 3
5y 2218 .350 m Z TR KGE B AE/NTF 3mes !,
AFFRZNRE.

UL E 2B e LLE R4S 08 F 20 B 1l 1 A
Xof W N XU 2 4 43 42 30 HL 0 2 o T 2 R A AE
BN B S 25 5 T 5 305E I R A BT R T

1000 1000

08It}
- - - 200

8007

= 600
N
e
£ 400

-———

2001

1000 ] ©

B

EE,

J
b
.tii‘A‘A\A\A\AM\‘\{\*\4\*\‘\‘\‘\‘\‘\‘\ v
Y

'
\2
[SSE=}

IR

[=Jc}

800

ChLEUY YUY YV Y

40 50 60 70 80 90 100 -10
FHXELIEE /%

-6 —4 -2
i/ C

K4 201341 H 22 H 08 f1 20 i} L I Bt iR 2 RGN B JL 50 (54511 i1 4 )2 36 H 24514

Fig. 4

Vertical structure of boundary layer observed by L-band sounding in Beijing (54511)

at 08:00 and 20:00 BT 22 January 2013
(a) relative humidity, (b) temperature, (¢) wind speed and direction
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