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Analysis on Sand Entrainment and Deposition and Transportation

Pathways of One Sand-Dust Process in Beijing

ZHANG Yani ZHANG Bihui ZONG Zhiping WU Ying
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Abstract: The sand and dust weather that affected Beijing on 27 — 28 April 2012 is studied. The {inding
suggests that the sandstorm in sand source area happens mainly behind the cold front and the 500-hPa
trough, where, because of the strong surface sensible heating and the cold advection in middle and lower
troposphere, the deep mixed layer or even the unstable stratification forms and can reach up to 600 hPa,
and such instability of stratification is an important condition for the sandstorm to affect the downstream
area. Moreover, based on the analysis of the variation of the mixed-layer thickness and its advective
process we also study the transportation pathways and locate the deposition area of the sandstorm. It is
found that there are two transportation pathways. One extends eastwards along the northern part of
Liaoning Province and then turns to northeast with a higher height. Dust particles move downstream with
the advection of the mixed layer. Afterwards, with the decreasing height of the mixed layer, the deposition
occurs and sand particles reach the surface. The other extends southeastwards along the south of Liaoning
Province. At the stage of transportation, the advection of the mixed layer is clear, but the mechanism of
the deposition is different from the former one. The deposition occurs due to the descent in lower

troposphere and the surface divergence. Afterwards, along the easterlies on the south side of the cold
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anticyclone behind the cold front, the sand particles are transported westwards to Beijing. In addition, the

latter path is lower than the former because the stable layer which lies above the mixed layer descends ob-

viously. Based on HYSPLIT model the backward and forward trajectories are computed. It proves the a-

bove two transportation pathways, showing that it is the easterly return-flow that results in the sand-dust

event in Beijing.

Key words: sand and dust weather, cyclone, cold front, mixed layer advection, easterly return-flow, sen-

sible heating
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Fig. 1 (a) Distributions and (b) the beginning date of the sand and dust weather
from 14.:00 BT 27 to 23.00 BT 29 April 2012
(1 and 2 denote dust and blowing sand, 3 and 4 denote sandstorm and severe

sandstorm; 811 denotes 11:00 BT 28 April)
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Fig.4 Evolutions of (a) mean 2 m temperature (unit; K), the temperature difference

between surface and 2 m temperature (unit; K), 10 m wind Cunit; m * s~') and

(b) horizontal gradient of sea-level pressure (unit: Pa « km™') averaged over
Hunshandake sandland (42°—44°N, 113°—118°E)
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Fig. 5 Evolutions of (a) mean temperature advection (unit; 107* K » s7!) and (b) potential

temperature (unit; K) averaged over Hunshandake sandland (42°—44°N, 113°—118°E)

B HATYLEHH 0T WEERRE.
3 WAhHXRUIRE

VRBARENRNERNY LR TEEET
ML BEFHEALBXIABRS S ERME A&
. EDRE&EE WA TR RN TRE. A,
VR TR RS BHEm T iwx? €

SX[ARHERE M 2NERR? WRTIRER
TR, BN TR R TR R EE R R
VAERIBEHRTRENKE. TERUESKRP LXK
KB FHITRAB DI

3.1 REtHEBREMESEREMTRE

BAEEREMEITENREFE B K P&
B4, ETEFETAEMTEXS ™ 4 (Takemi,















929 =3

% 39 %

REERELRMK. BHTRERSHTVLKREHES
FERE B0, /N, F 6 7 BE 1 8 /1N (Barenblatt et al,
1970, AMYP LR FEF S HFEREBRESRERZ
B TEE R, KAALT 850 hPa AT, & &K 4L B2 1w
&, BT R SR LEEE AR,

28 HOS WY, ,FEEHEREH# - SARE, BER
SREAU, WA B RACERE L ASIEN
B ESEREER: A — R B RERERE &

21

126 __, 130
10

114 118 122 134°E

RERETEENEZE R BERTEH , #iE b d 0
RAER L HR¥ SR FLTHRE (E 112,
b T 4 O 28 (B , BAL T 850 hPa B X 5 A (18]
B, EH T IEs (A 11b), x&EfRETH
MBS %t AaRERRGE PR X EEKX
FAE TR AR XUE A 0 T (B 11a), i K7 MR
J2 150 9 0 1% A T 320 W S P S X

50°N

46

42

38

114 134°E

B11 20124 4 H 28 H 08 Bt 10 m MG (a, Bfii.m e« s )
850 hPa EH B E (b, 87 :Pa+s™")
Fig. 11 Distributions of (a) 10 m wind (unit: m » s7') and (b) vertical velocity (unit; Pa « s™')
at 850 hPa at 08.:00 BT 28 April 2012
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