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Abstract Using 3D ultrasound anemometer data and aerosol data, several conclusions have been reached based on the analysis of
wind field and turbulence variation characteristics in the near surface layer in Yueyang during a severe haze process on 28 January
2017. Major conclusions are as follows. (1) The horizontal wind speed, vertical wind speed, and wind shear all are zero at about 130
minutes ahead of the occurrence of the heavy pollution process (at 0150 LST 28 January), and the atmosphere remained in stable
condition. (2) The turbulent intensity (l,) exhibited an abnormal signal before the starting and ending of the heavy pollution. The
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abnormal value of |, was 4.15 at 130 minutes ahead of the beginning of the heavy pollution and the value was 3.24 at 180 minutes

ahead of the ending of the heavy pollution (at 0900 LST 28 January). (3) The turbulent kinetic energy and momentum flux decreased

to 0.0 m%/s” at 130 minutes ahead of the occurrence of the heavy pollution. There is a good agreement between the occurrence time of

the anomalous signals of turbulence and average physical quantities. This paper is focused on the analysis of abnormal characteristics

of boundary layer turbulence during the formation, development and dissipation of the severe haze. The abnormal signals of the

occurrence and dissipation of the severe haze are detected through the above analysis. The aim of this paper is to get a better

understanding of severe haze weather and provide scientific basis for its prediction.

Keywords Severe haze process, Near-surface layer, Turbulence, Physical quantities
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Fig. 7 10 min-averaged turbulent kinetic energy (m?*/s?) during the severe haze process: (a) The result during 27-28 January 2017; (b) the result on 28 January

when the pollution is most severe. The black frame indicates heavy pollution period

) T 1 b
0.6 I [ T @:ﬁliﬂﬂ
0.4
0.4 “
o 0.2 o
E L W 102 <
g 0.0 Il U r "i‘ <)
} - i ]
Eo_ . 0.0
N 02 Mw g _ I | 2
—0.4 8
| —0.2
—0.6
—0.8 - —0.4
00:00 0820 1640 01:00 0920 17:40
27 Jan 28 Jan
Jb T ]

FHikilfk/m? s

0.6 —aaE %
0.4 — BHGIR  03
0.2 k3
0.2 8
0.1 y
0.0 A E
0.0 <]
-02 oy, =
—04 02 B
—06 -0.3

R:] —0.4
00:00 03:20 06:40 10:00 13:20 16:40 20:00 23:20
28 Jan

AE5R )

8 TGS REL 10 min PN A CRfr: mYsT) RUSHGER CREZ: 0.1 °Cms ) CEHERREIGHABD: (a) 201741 J27~28 H

MR FE ik (b) EREFISYLHRD 2017 4E 1 7 28 H R FE 25
Fig. 8

10-min-averaged momentum flux (m%s?) and sensible heat flux (0.1 °C m s') during the severe haze process: (a) Result during 27-28 January 2017;

(b) result on 28 January when the pollution is most severe. The black frame indicates heavy pollution period.
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Table 1 Statistics on the occurrence of abnormal signals of
physical quantities in the near-surface layer during the
severe haze process

GReE il T PS5 AT
S ENTIE)/min S BIRTI)/min

IR R 0.0 m/s 130 0.0 m/s 180
3 XHE 0.0 m/s 130 0.0 m/s 180
MDA 0.0 m/s 130 0.0 m/s 180
W EED)AR 0.0 °C — 0.0 °C 180
YN REE 1y 3.99 130 1.99 180
AR O smEE 1, 4.15 130 3.24 180
i i B e 0.0 m%/s? 130 — —
e Eepliikey 0.0 m%/s? 130 — —

A 1 S22 i A AT R v i I R P ) A T
IR, HYG QLR IG AT 45 AT BT 0
B, i TR 80 AN ) e 0 R B4 A T ok i R PR
9 W R, QRN EE 20 0.0 mP/s™), I Ht s
JE it PR AE (S 1 Y B R (AR T
ISP I) A Bt 1 — 550, R B Ty SR I i
29 130 min FIZ5 R ATZ) 180 min. FKIGHELE (2005)
RIKZHILFTZ 10 h, UHRERZEIaE 5 H
B, AL 845 5 W IRAE T 75 R I T 49 130 min
MIE G Y45 AT 180 min, IRCK B T9k B

A5 (2005) HIRFFTSE R
4 HRE5ITR

A LA FH NCEP/NCAR F40 #9434 1 5 FH
HiX 2017 4F 1 H 28 HW— R BE5 75 Jead FE 3R
W5y, KI5 R R] R PR 32 J A ) e
TE37 4546 o« I F BBty e ] B 0 A G R 8% 30 m
e B AR R = A 7 R (SOOI R} D K B il v G
YA FE MR, A 1O IR R S Gt R )
T 2P PR e E R R, AW 45
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B, BEIE TG YRR . FTG YR R,
SRS T S 2 N 1B Ay NP LY = S BULR O P
RELE 80% /i AT o HyG Y4 T 180 min JXLe4)) Hf
B

(2 i YL 28 82 A0 T BRI A s 2w W AE
5, A KCERE R | R S e, T
FV5 YL HT 130 min B 28 [ 01:50 H L5 5 1445 4.15,
F VG YLLE T 180 min B 28 H 09:00 HH 5 A
3.24,

(3) it L 30 B FH 3 5t 10 5t #07E 75 Y oK I AT
130 min &4 0.0 m*/s>, HI7E 28 H 01:50 A Ak
AR SS, AR TG YW AT R RE S HERUR
YRR R

(4) JTHhJZ (1) 13504 B B RN TR AE = 1
o AR — Bk, RIES I G ek
15 AT 130 min F1&5 SR FT 180 min,

AL G N T E G G R4 i R 1R U
S H ) BRI () AR AR, A T 0 M R A T G
(A I JE T T A I R IR S 2 T il e o R A
R BRSSP AR T AT R R AR S, IR
NN TR B2 3575 G R AR I R AT A o IR 4R
%o

55575 G ARAH R 1) 1) AT IS, 2 i 4
Heff, H 2B 4. IAE R &b ™ s K Y
HEBG B R G GeA R D i, (R
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RS BRI ST G, AR 25 56
Z AR R R TR AT B A . BFE RN, A
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Sk AERAR R 5 KA HE AR TR
U RS Zias, SRS IINGE R T35
PR RAE MRS, B InA Sk A2 35 F i
R AR (Caietal., 2017), “AEAZ S|
KA, HRRS S HIAE KSR Ak &
Z45, 2013 4F 12 H4 2014 1F 2 H, Jblakig Ads
B aE i o, MR E, X E
B, WS R RS, 2 BERRSY, ASF]
F o1 A SR NTRE ;AR X (17
ST B AR /S LA T 59 ARE X, LT
FERRNRR A Z, ART RS R i 16
KRR, KRR e ) AITE Y5
RE #0855, MRS T KV RN BRI AN 2 3 B el B
BR, MIME RS 55K

T, SR ISRV SR, B 5k ik
P SR KA TRE, AR5 5 1T &
RUR R, 255 510 52 AN EAE N EE 7R3k 2
F V5 YR E (Ding et al., 2016). K759
IR Bk AR v e Ky Ss, TR £ 1%
T T 2 R A g 110 48 o2 A 380 5 T 11 A B
SHb, MR TR, KRESBETRE, PR
R ARG I, I TAS R T35 ) i HORT
Bk, AE15 YL G FAEUT MR . DRI 25 6
TE il e AR i M T 2 KB R ik,
Sk AT B 7™ 5 25 S R T ORI R

IR AT B, AR SCANAN B 237 £ A
- BH b DX 5 R Ak R R T b 2
SERFAE, 5 IREE I TAE RN T, BATTE
BT 22 MU A SO 9T 45 I LA S, FRAi T
B 22 b DG Je b A 4% 1 AR B R st 7R AR
TR MRS, DA — b g s i
FR ISR, B T b 2 i S S A 1, AR
R TIE KB ST AR i K LT
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