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Analysis on Characteristics of Atmospheric Boundary

[Layer During a Fog Process in Tianjin
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Tianjin Institute of Meteorology, Tianjin 300061

Abstract: The fog is a kind of special weather phenomenon and is closely related with structures of the at-
mospheric boundary layer. Based on the Tianjin boundary gradient observation system, we have analyzed a
fog process from November 28 to December 2, 2010, which can be divided into two episodes, fog [ and
fogIl. The results showed that: first the condensation of water was found from 80 to 100 m heights during
fog 1 and then vapor was transported downward during fog[l. There was obvious inversion temperature
before fog | and unstable atmosphere before fog [I. While fog [ happened, the atmospheric status was
tending to be neutral, and there was a strong inversion temperature at the top of fog. Analysis on charac-
teristics of radiation and pollution during fog process shows that, there was a long-wave radiation equilibri-
um, an inhibition effect to the photochemical smog., and an accumulated effect of small particle and NOx
during fog.
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Fig. 1

The variations of visibility (a) and relative humidity (b) observed at 2 m height

in the boundary layer from 28 November to 3 December 2010 at Tianjin Station
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Fig. 2 The vertical profiles of relative humidity during the fog genesis (a) and dissipation (b)

(Note; Tianjin Meteorological Observation Tower is 255 m high, the highest observation platform is at 250 m.

The case that the height of relative humidity greater than 80% is 250 m,

means that the top of fog is not less than 250 m, may be higher)

3 KSR WA T A8l ) 25 e Ak

3.1 REMIEEEESHEIE

EHAE NS R AR SRR S I, |
3 W NGE | FI¥E 2 B AR X B 4E R AE 50 %, Bl
JGTE 80~ 100 m & Ji S 3, 5 1) B 3h 9 R, TB
WE 1. MEIWHG,80~160 m JE B AH X8 &
(B X HAB TR 5] 90 % o 1 Fifi 2B A PH T2 257714 D » b 1
AT B2 B 25 60 20 B3 - {H i TR )2 KRS 19
ALK KPR B E TR BT,
b TR X BT B I A o S AP AR — A R IX
N CERZD B = Aok, 25 1 CFR
550 KB R S ARG BE E R )2 A2 T G O R
TRBUK IR B AT A% 7655 B, 48 2 A0
FEIRF 93 %0, b T A XV BE A 91, 626, kT e )2
JE(40~60 m) LA B B T 95 20 A I I X
55 T Ha A v AR T R o A e TR IR R IR
J2 AR B R A 30 0 8 A

B4 BRTESS | AT A2 A7 e W i i, 24 %%
1 &G W2 G & A BT Tk, i 8 30 m
a2 100 m, 24 K BH TR 5 . 33 R B M 25 T AL
1% I GRS KA I8 WA B A7 e . K

B 100 m L EIB IR RO 1. 31 CL R T AR E 2
45 BEH % B0 R A 55 AR IE O 1R R (100 m
I B 38 DR AERF A 0. 93~0. 98 C) . HEFH AL H
VEIRAS FUA - 25 )220 . R 55 WY TH B Fe v ol
FLRR G IE I B T0 (120 m) [ b A7 76 Btk i
i 5 B S RAE AL T AR E IR .

3.2 NUFEEZEHISE

I X KA EF AR, —BRERZRAZE
AV B AEARZ KACH W B AR R K R i
Hi T SR RGEALHS  KARHEAER /N « I TE B0/ A
WEFR RS, F5MELBRE T MELd
R T KGR ERETE 1.5 m o« s 'L RUGE RN,
{01 )2 P9 R A8 R 4F E — AN 1E # KT B E K 4
Fr2m s "HRGEAEM, M55 T & A ET, Kk
A B A

SN 55 & A 11 - 1 72 K3 & A B i
AR AR K XL T 3 R E G 5, M T R R R L
m s 'DUFCHE A BRI Y S kA L2
JGH T U B S0/, 25 R R 2 0 M T XL A
0.57mes 'y BN WA FE— 2. B FE 250 m &
2L K /NTF 1 me s EESTHEGE R, AT LK
PRI B S A R, L 2 DR o R A T b T
il 5 XU ) 38 0 s 257 F R 2 TG 2 120 T



1106 A, % 5 38 %
(a) == %0 (b) (c)
250 | R s 2501
== ZH —— FIHM
200 - — SRR 200 200
& 150 g 150 ——EREH & 150]
e BN =P R A e
¥ 100 ¥ 100 PR £ 100
—& T 55 T
—
501 501 R RiiE 9 504
0 2N , " 3 0 T T 0 T T T 1
40 60 80 100 20 40 60 80 100 20 40 60 80 100
AEAHBEE /% AHAFIREE /% AHAHREE /Y%
3 1 SRR B AR Ak
() F 11 A 2830 HD.(WENALH 30 HE 12 A 2 H) . () F | #8215
Fig. 3 The variations of relative humidity in the boundary layer during
(a) 28 November to 30 November, (b) 30 November to 2 December 2010, and (c¢) fog matuer
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The variations of wind speed in the boundary layer during

(a) 28 November to 30 November, (b) 30 November to 2 December 2010, and (¢) fog matuer
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Table 1 The average diurnal variations of wind speed and direction during fog process

FHAE fRZ R /m o« s~ HTE K /m o+ s ! b T X 1] 250 m Jx ] RG#AE A /m o+ (s« 100 m) !

% 1 Hi 3.09 0.47 AR A KU A 45 X 2R A6 R iR 2R X 2.29

%1 k%E 4.15 1.20 25 R 2R R g A 1.89

% | 14 4,47 1.55 i 75 R R -

% 1 MW 2.07 1.03 i 2% KU G I XL 7R FE R A6 XL 0. 60

% 1 CEFR O 2.62 0.94 i 25 R I 75 A 0.95
F 1 CFE) k4 3.53 1.04 i 45 IR E 1.85
% Il CFii %) i fr 1.77 0. 81 i 2 R T AL i A RV T AL R 0.45
% 11 CFI ) B2 1.08 0.57 TG [ 5 K[ TG & 5 K 1] 0.12
F 1T CERS) T 4.71 1.33 i 75 IR [ 3.26
F N CFR%E JE 8. 67 3.17 [EE[A2 (e[ 3.93

{18 30 2 R W I A A B o o8 R D8 A O B 19 T
7. PR 6 25 M 5 dod T i R 9 B AR 5 S 114 A
25 1T GRS ) KA i« B 2 1T 4 K FR 4 23 a0

4 RHZE LR 05 S AR

5 FlIg — AR AR I IR AE DL K<L 55 P IR AE L
H 81 19 55 K i 3 - 5 Y A AE DL B2y 25 b 4%
A TE I ORI 1 B A XTI EE BN . A 55 A A %

Ry 2/3 18 % 1 B0 31 38 Ml ey 19 J 36 K PR 6 A
BN R 1/6 5 25 19 4E 5 By Be 0 HO 25 U 19
BEIA] s KA W S B 2 BT 5t T I A

400 J@ e as B AR 3
. soollEEEE IR YtHRS
g
= 200
N
= 1001

0
430 4
(b)
o 390
8 : i
= 350 wuhet N
N add
= 3104 _/_/i/\—
1 KAK P FaG (A T)
27040 e b I A g
i ]
11-28-12 11-29-12 11-30-12 12-01-12 12-02-12
i)/ H - H =B

Bl 6 2010 4E 11 H 28 HE 12 A 2 H K H30 X 58 SR 9728 1k 3
Ca) ST 6 30 R0 B2 33 (o) IR o) T 4K 8 6 S R TG < 3% 46 23
Fig. 6 The variations of radiation during fog process from 28 November to 2 December 2010
(a) short wave radiation (solid) and reflected radiation (dotted), (b) downward

atmospheric long wave radiation (solid) and surface long wave radiation (dotted)



1108 A

%

% 38 &

AT 3% 55 1 B R A L 25 R G0 3t TR I 5 A IR 3k B
HIAR G D 05 ) A A UL 45 SRt 8 i1 B T AR+
A MO TE . AR AR L RE AH R 3 B A L i
KU 0 J2FI W 55 19 3 A Z A T 4K i 4 5
N0 JESE RABG A Y50 SHRHAE . Al AR X0 %5
Gk PN

5 REZHUEPTTRY BRI #
ik

5.1 BRI B RBIY BUEHE

AR 55 T8 R AT M A SR R L AN S e
B 111 2508 1805 25 T2 N B A TP vk 2 AR A A T %
DX P e W AR RICA o EL 25 TOU B 6 1) i 6 4575 e
MELL T B Y7L T R A 55 XN T Y e R N EE
PG 55 K A i 55 X N s Qe ik BE AR B i o 508
TR 25 G e ) 4 AL AR AR — BO B2 R A L
Ja AR B DR AT S W e T 2 Bl A 55 1 IS T e
% 255 T BUS 2 W R

it s 1| CRIRZ) A A F0H WO A2 s e

AR O o e UG T R A X P M, [ B2 Dy 224, 52
pgem LJEEZF AN 1.5 f5.12 H HEM
1. 08 £%; PM, ; ¥k & oy 182. 46 pg » m °, J2 £ [H
EPA FriEny 2. 8 £5.12 H M 2. 16 f5; PM, ik
JER 155,28 pg e m * WK BIE G YA, fEILIR
AR O Y E YR, U MR, PM, 5/
PM, W H ¥/ 0.51, KJREIZHiM 0. 7~0. 8, 7EF
Ui 55 4 A0SR Be PM. s /PMy, &/ ik 0. 84 ~
0.86,PM,/PM, 153 0. 73(F 2),

[ i 7E R 55 1 R AR R &S
KAJZ G50 B A I i i & e VIAH G, %5 | i A
BB, RIS ERm. % | KAEE KR
J2 30U FU AR W I B A B s b L Bl A K BH T
AT It 1 5, A I AR LR P 5 K AT
PM, — B 4EFFAE 100 pg » m° T FE & %5 X T8 18
SRR AN T R 55 1 AU PML A 3 180
pg e m Y EIEHEUS - T X B 3G i B % 1a) vg
K PMy, I #e, PM, s fl PM, & & B B FEK,
I B KA PM, & s AT 8 s o (H BT /R 1
Wb RATKF-RE WL BE B 84 2 . RCE B AL T4 52
SEARZS TG PM, 75 FAIE

£2 2000511 H28AZ 12 A2 AXREHERASSLAYHTHER

Table 2 The variations of air pollutants during fog process from 28 November to 2 December 2010
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