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Abstract

Based on the data of airport reports, ECWMF-ERA5 reanalysis datasets and PM10 concentration
data of Beijing Environmental Monitoring and Protection Center, a heavy dust process occurred in
Beijing capital international airport and Beijing Daxing international airport on March 1, 2021 was
studied by using HYSPLIT model. And the meteorological service guarantee was also discussed in
combination with the impact on civil aviation. The results showed that the dust was sent by the
cold anticyclone behind the Mongolia Cyclone which was led to move southward by the dry and
cold advection in the lower troposphere. Front of cold anticyclone was located to the south, thus
the dust path to Beijing Daxing international airport was to the south. At the same time, the dust
spread southward after crossing the mountain under the influence of north wind, which resulted
in not only high wind but also sandstorm in Beijing Daxing international airport. The path of dust
to the Beijing capital international airport is further north. For this process, civil aviation meteo-
rological departments are optimistic about the severity of the weather in Beijing Daxing interna-
tional airport. But, due to the accurate prediction of high wind and timely and effective services,
the impact of dust weather on civil aviation of two airports was limited.
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WRRRMM BT 2 EMEERELRRLZ (1] [2]. BEWARRSN, HHEGREEREMRA,
AR Gy I B RHUEAT B R e e RS e, A R R i B BIE . AN, RIS TR
WL 18] R4 7= AR e s T P 2 r B TR, YOREEE AU NUA ST 3 AL 5 Rat it % 1 26 45 3]
R, RAD AT S AL L FEX P RS RIS R, RIS T R MR B REE,

AEHARAE YD R B R IX IR TS, 5 IR ARG . HYSPLIT #EUR Wb Ak TR LA &
[ AL ) BB B[ 4] [5]. AR MEE[61@ I HY SPLIT Y0 2R B2kt 5 e b 3¢ (1 6 VD A AL S SUZE AT 1B B
AT EEA BT, A B A 5t U 51 RO T TR0 2B 1 R 32 RSP IR ARl i A i, 0 2 B e TR B2 s
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R R RACZAE P, KNI DPEFER B L. KL, EARLE S, EFHELS S HYSPLIT
PR Vb R B AR AT BRI M. JE4ESR, HYSPLIT B TRl v A f2 me fe i b . 24k
AT, Vb AAE JE RO R XA A HERR IR FEAN[RI[10], T #RA RN A A B o 22 57 . K]
I, ATSR TR A A HYSPLIT BEACRIR FT b 248 2 5l xof A6 35 7 3 0 82 i G 4T o

WIREY, JbRESWARRSBIE[11]. 2021 FHZE, bbb RSk, LE57T 4
RBGRW R RAOIFE, Hd 3 A 15 B AR ERY AR, & 10 4 USKIRIE S J7 1 s
— IR RRAILRE, HEE I NI NS ITH K —E s . Fith, ARSCER 2021 453 A 15
H b A 2 RS0, B Seiz H HY SPLIT A0 & i B & #F1 R LA b AR B AR AT 0 AT, FLIRERTT
SEULRD SR RIIRN, a4 AR A IB T M AT T AR RS RES L, DMET
XF 4 G I R TR S R RS i S 5 5%,

2. EMEHE
2.1. HEER

ASCEH NCEP (National Centers for Environmental Prediction) 7341 %58l GDAS (the Global Data
Assimilation System) %% B} T HYSPLIT Rit&, EEUEIEY 3 H 15 H, BEHEK 3 h, 2 EKTF
SR 1T % 10, FEEJTI 2N 1000~100 hPa 3% 17 2, BT 48 S ONIEFIEIAUE . 2 KARRHBEE ., 2
KIRFE 10 KERFX 10 K&K, BT =4 ESR . himR, Zm k. #E X AHXHRE . A5
R

H T X371 B ECWMF (European Centre for Medium-Range Weather Forecasts) -2 #T %5kl 1 ERA-5 %
Kl BB 1 h, BRKEHERN 0.25° x 0.25°.

PM10 ¥ FEIZ /NI BORERIE T I35 T PR AR 5 el ot

Bl R LB TRER B AL SO .«

22. /&

HYSPLIT (Hybrid Single Particle Lagrangian Integrated Trajectory Model)#& 342 Hi 3 [ [E S i £ ALK
AEH RSP RRIREIT R, HT ey #E. T HEsBOy e ok, 9
AR RS, H T T AR IR AL AT e b o AR SCRIH HY SPLIT A5t 555 ) 28R 73 A A 7] s B2
JER AR EE BN ERARRE . 73 kR E HARMNIGASE 1, % m M E BYg bR E (8
HHLbR 35 K, KMHUIZbRE 25 K). 800 K. 1500 K.

3. WA IIZHHLIAER

3H 15 H, HEHEHMAMNHIGEREAHIETFERRS, WRE IR REID# R &1 4H T
15 BB B g ) B R ROR AR B P BRI OGS R, YA 8 #OR R M AL O 5 i
FREAE . KM RAE NES, BB R RRAURME, FEA ISR W VD B AR, V2%
I I RP A, ERFIR /NI, BELEE SRR 600 Ko 15 H B G IR T, KXt IR
ORI 12 KA HIR R W BRI G, KRMHUISTE 15 H R RAVEAER A T, RIRFFEER A
/NI, B RSP RGHIE 12~14 K/AD, B RFERUEA 19 KD, B ENLIA 2D R RSN, EEHY
BRI, BEILEEAE 800 SKLA b, WHILEE R R IR, PR 12~13 K/AD, BEX 17~18 K/
o EHENIHMINHUIAAHEEAL 67 A B A, AR — R R R R EANE, N R b
REIENLE] L R S S5 R R Ok RS T T — 8 o .
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Table 1. Significant weather of Beijing capital international airport and Beijing Daxing international airport at March 15th

=1 HEMAMHZAZ B 15 HEERSIR

puREing= iR RAHKM KA B (LR AmRA
HHEHL KA 10:00. 12:00 PUAE XL 12~13 2K/FD, BRI 17~18 K/FD
315 H VBT 09:10~11:00 fE ILEE 600~700 2K
KW
KR 10:00. 12:00~16:30 PRIt R 12~14 K/AD, FEX 19 K/FD
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Figure 1. (a) Beijing capital international airport and (b) Beijing Daxing international airport 24-hour backward trajectories
begin with 08:00 on Marth 15th at airport elevation, 800 m and 1500 m. The elevation of Beijing capital international airport
is 35 m, that of Beijing Daxing international airport is 25 m. The time of picture is UTC
E 1.3 315 B 08 Bt (a) EEBHLIZA. (b) KAHIFZESBHLIFIRS . 800 2K 1500 AKEE R Hysplit 23X 24 /NI /5
. E: BEVIAIRS R 35K, KAENARS A 25 K. EREdE At 7

DOI: 10.12677/ag.2021.1111137 1419 HOBRBL 2RI


https://doi.org/10.12677/ag.2021.1111137

B %

)

\L.
(‘\ ®

() EREZRRRT Y ) mrzamans SV
S0 Skm/1h SEIE L\ﬁ;z B 2 Skm/1h BEE \,71; -
) c R : v, B s ?
\j,/_/\ 202143515H0284 BJT [/:/ é\ ; 202143515H088) BJT (, /g
/rf » ) T oo jg /T/V pap.
L . Vb
2 N
T \ kS » o e ‘ C/I
- g ¢ < o 5/ e RIS 8. D o)

EEBIR 1:20000000  HEKIK IS RN

ECBIR 1:20000000 PRSI R

(a) (b)
Figure 2. Visibility distribution at (a) 02:00 Marth 15th and (b) 08:00 March 15th (unit: km)
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MZH TR, SRR A T EH W, T ZA R RDHLRI12]. R E RS )E
SRl R EE R R [13]. RS, 5 EAE 2020 4 KA 2021 FHZFE 1) URI N E,
KB . BEE FREEE, WS, HEr LA UG R PR T R R &4 14]. MKTE
AYKE, 14 H 08 B, 500 hPa 5 [ VA —HOR IR 3(a)), XM 700 hPa (] 3(b))A1 850 hPa (/4]
3(c)) LFFEA —RFEA T30 B, It BAERE S A R ERA R, 5180RA SN N T
FEMMTHT _F (Pl 3(d)), A A AL T 58 i [ 763, 1M 7E A R BT A JR o 5 A0 Bl o 58 AUl 3%,
T 2 AR R MK o E 7525 (700 hPa HT 850 hPa)si 74P Al 5% vl e ik 55 SR i K KB 6 K, i
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Figure 3. Geopotential height (blue line, Unit: gpm), temperature (red line, Unit: °C) and wind distribution (vector) at 08:00
March 14th on (a) 500 hPa, (b) 700 hPa and (c) 850 hPa. And surface pressure (blue line, Unit: hPa) distribution (d). The
brown line in (a)~(c) represents trough line and shear line
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Figure 4. Geopotential height (blue line, Unit: gpm), temperature (red line, Unit: °C)) and wind distribution (vector) at 08:00
March 15th on (a) 500 hPa, (b) 700 hPa and (c) 850 hPa. And surface pressure (blue line, Unit: hPa) distribution (d). The
brown line in (a)~(c) represents trough line and shear line
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Figure 5. Surface wind (vector, Unit: m/s) and concentration of PM10 (dot, Unit: pg/m’) at (a) 08:00, (b) 09:00, (c) 10:00
and (d) 10:00 on March 15th. Shading represents terrain height (Unit: m). The asterisks at the north and south represent Bei-
jing capital international airport and Beijing Daxing international airport respectively. The gray line represent boundary of
Beijing
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