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Comparison of the lidar observation of the dust over the Taklimakan Desert with
the numerical simulation of PM10 diffusion by WRF-Chem
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Abstract

A one-week dust storm event was observed by the Mie-scattering depolarization lidar during 6 — 10 April 2004 at Aksu, Xinjiang,
China. It was very clean on 4 and 5 April before the dust storm. A large amount of the dust was lifted up by the dust storm on 7 — 9
April, and was removed by the rainfall on 10 April. The rainfall washed out most of the dust, and it returned to the background
condition on 11 April. The vertical scale of the dust reached to 5 km (ASL) and a horizontal scale was about 1000 km, occupying 70 %
of the Taklimakan Desert. We carried out the numerical simulation of the one-week dust event by the WRF-chem. The simulated
vertical distribution of PM10 concentration coincides with that of backscattering ratio observed by the lidar at Aksu. The correlation
coefficient between the backscattering ratio and PM10 concentration is about 0.8 in the dust layer. The horizontal distributions of PM10
concentration, wind and rainfall also coincide with the in situ observations. ~ The WRF-chem well simulates the one-week dust event in
April of 2004 in the Taklimakan Desert.
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Fig. 2 MODIS images of the dust storm.
background conditions, (b) the beginning of the dust
storm. The eastern part of the desert was invaded by
the dust storm, (c) the full stage of the dust storm.
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Fig. 3 Horizontal fields of AOT and SYNOP before and
after the dust storm on 7 April 2004
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Fig. 4 Time-altitude cross-sections of backscattering ratio
(a) and PM10 concentration simulated by WRF-chem (b)
in April 2004
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Fig. 5 Comparison between the profiles of simulated
PM10 concentration and those of backscattering ratio on
7, 8 and 10 April 2004.

BLOBEAKEOKEGMERT, KFOEINIL,
SYNOP BlHlIFr 27 ~d, (@) lX, ¥ A FA F—AHi
DNy 7 TZ v RORETHD, b)), #U L
BHUZR Z AT TROVEEUC LD | ¥ 2 SN
WHEDN D, ()X, BEIZ L W # & R 23 washout
ENnb, BFPoHFEVAIL, WRF-Chem TR
LT8R A Rd, Fig. 1 ™ MODIS 72 i,

Fig.2 @ SYNOP & b4~ % & | 2fKHJIZ WRF—Chem
WZEBHXARAX NOFBEILE ., FRCH A
NEDOIEM~KEWY (6 Hr6 9 H) IZBITD

Backscattering ratio

£ @ rR=0.807  ®  R=0573
Ze Z=12km | = Z=2.2 km
S

4@. 3000 3000

E

[ 2000

e L

S .

o - _

E :" it n 30 ) E “:‘l‘: o " - P
E | R=0.769 (d) R=0.287
S Z=31km | = Z=4.1 km
S e -

©

E 2000 2000

8

8 o

o L

S ez Y , pRifar e
o 0 0 40 0 10 W 0 4

Backscattering ratio

Fig. 6 Backscattering ratio versus PM10 concentration at
heiahts of 1.2. 2.2. 3.1 and 4.1 km
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Fig. 7 Horizontal distribution of PM10 concentration,
wind and precipitation on 5, 7 and 10 April 2004.
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