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Abstract: Using the WRF-chem model and sensitive tests of different vegetation
39

coverage, a typical dust process in Inner Mongolia was simulated, and the influence of

vegetation coverage on the evolution of dust weather intensity and long-distance
40

transportation was studied. The results show that: the WRF-chem coupled with
41
42

Shao 04 sand parameterization scheme can better reproduce the actual dust
43

transportation. Sensitivity experiments of different vegetation coverage found when
44

vegetation coverage of sand source area was increased by 5%, the total amount dust
45

was reduced by 50%; the reduction of surface dust concentration including PMio and

PM; 5 in downstream area was more than 80% or close to 80%; the air quality was
46

reduced from serious pollution to light pollution, which effectively improved the
atmospheric environment. When vegetation coverage was increased by 15% or more,

47

48

49

the contribution rate of large grain sand particles gradually increased, and the
50

sedimentation rate increased during dust transportation leading to the advance of the
51

peak concentration of dust weather in the downstream areas. The vegetation coverage

increased, the leaf area index increased, and the capture effect of vegetation on fine
52

with fine particles.

particles was enhanced. It can be preliminarily concluded that desertification control
projects such as afforestation should first be carried out in semi-desertification areas

53 15&E
54
55

56

57

Hdb =

AR RSRTERKEDD BPERRWGE, (82T, K788 I T B R
G, FEAENFIE B BRIASE . TR R ST AR R A

R FEE R

5 NS
KEWKRA, ZRAETREAERNTR2ETREMX (£, 2006; 2K E %,
2015; XK, 2018; A K%, 2018; Chenetal, 2021). HEPEHES. JbEFvbEAFE
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1055, 2012; 2505, 2010; 15042845, 2009; KK, 2008a; %%, 2018)., F
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AL, AT LU BLSERRYD A R B ik R 2 0 ARREAE, RO T A R —
FREE LB IR, 2008b) . B2 1223 R AR 5T 1 V242 4k B v 25 43
Fi%F4E (Filonchyk et al, 2018; Mehdi, 2017; Fan J, 2017; 328845, 2020, UG,
2020), KT R ID AR TE T A SR ORI T80/, P 5 ot 1 DX A G AR 7
b S IX R R E VP AR A R BV —, RIS i YRR BT
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FOPREERZ M PPy, R R E N Fe Ak v B T AR SR AERL 248, T L BT IR
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ARSCHIFH WRF-chem A58 2, J i A [F) R B 7 55 6 (0 UM A%, PR 7 R b
7 1 XV AEYD W ARAL TR A L YD ARSI I A oA BT Ui X SR Y
S0, N S AR IR A B AR AR
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Fig. 1 Sea level pressure field (unit:nPa), 500hPa geopotential height field (black solid line, unit:
gpm) and temperature field (red dotted line, unit: °C) and 850hPa wind field (green plume, unit:
m/s, reference value :20m/s ) from May 15th to 16th, in 2019, figure (a) and (c) are 08:00 on 15th,
figure (b) and (d) are 08:00 on 16th
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CALIPSO (Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observations )
s T HOLTE BN G ML 7] WOt AR e i 25 & TR, FLA5 7 (1 XU
PRBOGER L (CALIOP) I HRIMAEBRIEAL T 5 U R AR L, REA &0t
WD A IE AR SVE IR, AT DAEARATHIIE o 8 22 G 2 5% A0 T W <
R E 734 (Omar et al, 2009; 2224855, 2014; BIHAE, 2021). 2019 45 H
15 H 18:24 PR E P [EZEHIX, ] DU 5o s AL vb 2B (1) 2 B 0 A o

ZE4¢ 8 5 LA (Himawari 8) A& —HliF20E 5 1L AR A A TR LA,
2eqb 8 5 TR BAT S B #e e vmn WL 2 s SO IFE L e % . H s e 12
BRI 2 N TR B\ KL RIS G455, 2020; RIEE,
2018). 2019 4E 5 A 15 H 02:00 54E 8 5 TEMM BN A X A7 T H il & Sk
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Afi o

TR 5 R P O AR B AT RO PMyo BRI (ug/m?®), XER
FEIS [A]E] R 300s, 7T LA HE/INS 5T &1 S50 BE AN 24 /NI BT 39K, BT
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2
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HE

SRR (AQIL, Air Quality Index), HERFIPEN =S =, B THE
AT, A 530 0 NS Gk B BRAE . S AUl S 275 (H1633-2012) .
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3. 1 # S HA AL, Ty 58

WRF ( Weather Research and Foresting) ## 20 & 1 58 KRS TEH L
(NCAR, National Center for Atmospheric Research) A1 [E PR35 i §1.0» (NCEP,
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Pm(d;)

(1—V)+VP( )] 2% (oM + nejm) (2)
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Fig. 2 The dust load at 03:00 on May 15, 2019. The black solid point is sandstorm weather
observed by stations, and the red solid point is floating dust weather observed by stations.
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Fig. 3 (a) The dust observed by Himawari-8 (the yellow shaded area) and (b) the simulated dust

load at 02:00 on May 15, 2019
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Fig. 4 The simulated dust load at 03:00 and at 18:00 on May 15, 2019. (a)The black solid point is
sandstorm weather observed by stations, and the red solid point is floating dust weather observed
by stations. (b) The blue solid line represents the crossing trajectory of CALIPSO at 18:00 May

15,2019. point A (124.99°E, 53.04°N), point B (122.44°E, 47.03°N), point C (120.32°E, 40.98°N)
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Fig. 5 (a) The vertical distribution of dust concentration (unit: pg/kg), temperature (unit: °C), and
the flow field of U and W*100 (unit: m/s) along the satellite transit trajectory A (124.99°E,
53.04°N) -C (120.32°E, 40.98°N) at 18:00 on May 15, 2019, (b) the aerosol type observed by

CALIPSO at 18:24
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256 Fig. 6 Simulated and observed mass concentration of PMo at Erlianhot and Zhurihe stations (unit:

257 ug/m?)

I —error 10°

II =3 TF=o=E

64 &M ——error 10 i

3 1
" 06:00 13:00 20:00 03:00 10:00 47:00 00:00 07:00 14:00  21:00

I [l/h
258
259 7 TOENRE R RIS PMo BUEIR AR ZE (AL pg/md)
260 Fig. 7 The error of PM at Erlianhot and Zhurihe stations (unit: pg/m?)
261

262 4 NI R XL A KA R



263

264

265

266

267

268

269

270

271
272

273

274

275
276

277

278

279

280

4. 1 U Bk

IRV AN I FR S FRAE A 78 75 % T v d B I S A 8. 2019 4 5 H
15 H 00:00, P4 52 7855 R 52 i 16 7 g 30 X v b U b AR b, R vb I8 B 2299.4 ng/m?.
52 BRI e i L ZE S S, = S RERE sh 2, SRk [ R N Sl b kS
I ERIRETE K. 07:00, iR X RV R KE 19696.6 4 pg/m?, BERT X
# 22.6m/s, 10:00 KUEIE/NE] 19.5m/s, AP EI/NE] 11890.7ug/m?. FEESRE
Cn i L2 = RS AR IR, KX R 3, vhA VR yb &R, 12:00 &0
EI/NE] 574.7 pg/m?, KGR E] 17.1 m/s.

30°N < :

(ms-1) (ms-1) (ms-1)

50°N p—————————————50°N pr———————————————— 50°N [

45N [ NEFANRE I oy JBY LT Y,

40°N p W rd40°N b

35°N - g, 135°N 3

30°N F& DB —{30°N X =
90°E 105°E 120°E 135°E 90°E 105°E 120°E 135°E 90°E 105°E 120°E 135°E
(ms-1) (ms-1) (ms-1)

50°N —

asoN 9L b .

40°N (R0 e

350N Py -0 A ‘

30°N PRl
90°E 105°E 120°E 135°E 90°E 105°E 120°E 135°E 90°E 105°E 120°E 135°E
(ms-1) (ms-1) (ms-1)

50°N rrrmrrrrer e 50°N

40°N FALI7N {40°N FL : M ins

35°N iy {35°N f W %

25°N R\ s

S :., = “}1;,J.i:, & b 2ok

, 25°N 7N e O
90°E 105°E 120°E 135°E 90°E 105°E 120°E 135°E 90°E 105°E 120°E_135°E_
10
ug/m?
[ [ | |
50 500 3000 7000 10000

82019 4 5 H 15 H 00:00~12:00 YRR SRR VEE (AL pg/m?) 5 10m Xz
AL m/s) RS2 o0 A
Fig. 8 Temporal and spatial distribution of sand emission flux (unit: g/m?) and 10-meter wind field
(unit: m/s) during dust weather from 00:00 to 12:00 on May 15, 2019
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Fig. 11 Temporal variation of dust emission in different sensitivity experiments of erlianhot and
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Fig 14. Contribution rate of different particle sizes to dust emission in southern Mongolia and
Erlianhot in different sensitivity experiments
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