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Research on Impact of Dust Event Frequency on Atmosphere Visibility Variance:

A Case Study of Typical Weather Stations Locating in the Dust Route to Beijing
QIU Yu-jun'?, ZOU Xue-yong'*?,ZHANG Chun-lai' 2 '

(1. China Center of Desert Research, Beijing Normal University, Beijing 100875, China; 2. Key Laboratory of Environmental Change
and Natural Disaster of the Ministry of Education of China, Beijing Normal University, Beijing 100875, China)

Abstract: Relationship between dust event frequency and atmosphere visibility deviation is analyzed by using the data of daily visibility
and various dust events in Beijing and other 13 typical weather stations locating in the dust events route to Beijing from 1971 to 2000.
Results show that the visibility variance increases a standard deviation in the response to the dust event frequency decrease once. The
influence of dust event to visibility comes from the high-frequency change of wind velocity. The change of wind velocity in one
standard deviation can result in dust event frequency increasing by 30% . The high-frequency changes of near-surface wind influence
the occurrence of dust event, and also the fluctuation of daily visibility deviation. The relationship between abnormal low visibility
event and visibility deviation is in significant positive correlation. The increase of wind average distance leads to the enhance frequency
of dust event and consequently the abnormal low visibility event. There are different relationships between abtiormal low visibility
~ event and floating dust, sandstorm and flying-dust respectively.

Key words:sand event; visibility; wind velocity; variance; abnormal low visibility event
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Fig. 1 Location map of the fourteen research stations
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Fig. 2 Correlation coefficients between dust events frequency of fourteen stations and visibility variance of Beijing
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Fig. 3 Mean dust events requency graph of fourteen stations

(o3l B RGARL 7 22 I AR 5 50 59 A2 52 i H fig
WLPE e B — AN FE N AT A R S e 5
VI 7 10 5 35 AH O, ot Ak 200 0 XU 56 ) S g 11T 55 1)
VIl R VAT S a5 KGO 25 (AH K6 &R,
M 1 FH, dbat FAIX 4 N s db st $k gk
F L ET) S g I 5 T 359 X R AH G R
TR IR BRI 53 BN 359 G (R AH G R 5L,
X5 SR GO AT A, UM BR T R AR 5 b 2 R
A, SBATH TS A Y5 AN [7) M 1173 6 28 7 (7] I 5
Wb 2B A e AT 3032 g A KA G Ay %
BERIE, Wb SRV 5 XA 2 A o6 b
JUIAS B &, 150 B XU 1) A R s 38 1 i AR R
7 2. S w55 A8 I FE WY 2 AH OC (AH G RN
0. 196, it 7 99% M5 /K F) , Horp, £ & Fpibd
KA, b 566 W P AH G B W] 5. BEAh, S s 5
JRHE L AT AR SR IR 245 1, FEAS IR s 1) JRUBE L, AT
P RN RS AN [R) 1, D 55 8 D A8 v A A 2 1) O
FRFH 7 5 11 B P AH SCAS BE AR G Hh il 3R HH oK, 3X 4% i)

0.25

0.20 H

0.15
H o0 z = =
) 5= 2= B
= 0.05 I 5= %¥5C 20

ﬂ & £ % £E =
D 1 1 1 Il_ll 1 1 1 1
ce-zzz O]
005 [ R W2 < =
' " B

B4 tFRAESSHREAEZHRY
|'"ig.4 Correlation coelficient betw een visihilit y variance

and wind speed variance of Beijing

F1 DEXRSREMXSIERIBEEREMREMBXKR

Table 1 Correlation between S gie and VI 2, wind speed of Beijing

SI 9 FURIES AT £ TR 3 Ty 9%
P A 0.265" 0. 138"
Fa 0.2479 0. 144"
BSGETS 0. 195" 0.116
#ik 0.251" 0.118

f WL 2 e WLy % e
0. 196" - 0.028 0. 177"
0. 156" 0. 008 0. 177"
0. 138" 0. 023 0.2"
0. 198" - 0. 053 0. 152"

a) H R IE BN 99% (A HEAK Vs 22 v fE WL IR AL AL 5T R 720 3 1) 1 1)

BEAT IO,
3 RNEFESSHIEELEFHIRNXR

T BT R ] S e 0] HE L BEAT 25 110 S .
XFH BEMLBET S, 7 22 28 A0 AR A0 52 i 1R T fig %2

FE S (E AR AL B as B SE i SE W S 8t 14 Ao
FH AW EREICT - 20 (REL, IXH o d1i%uh %
A H REILBEBE SRR AT, 79 80 19 RECE SO 77 I
REMLEE AP WK 1 Al b A2 RS A
BRI G fE LSS G P AR AR



1050 2 5§

B 27 %

L AR T 99% M4 BE KT Horh, v A gt SR
ECRE L 5 S5 18 5% i dgz K, e AT 10 AH 9% R 20k )
0. 2, HYUE T A0 % 5 A fE LR S0 A 56, &
TIASE R BOEL R 0. 177, F¥0 4] 7 3K g W
PR R & /D, HAN T B R KA H5GHE
DLJE SR AR G R E 23 B 3 B S K i L JEE AR
A AL 5 90 2R R AR AR I i AT & D1 X &R, b
R DM XOF A % R EUE 0. 177, it 99% (1115
JE KT BB RAUR A R AR KN, S A g AL
JEE SR AR 22, 1090 20 KA AR N, 55
I fie LB AR . 55 46, RRIZEEL b KR
SXoF S ARG DAL SE S0 1) 2 i 2 Pt AN [, 90 2R 26 1)
S S d5 R, LU IR AR R, 0 5 0 AIGfi ILJE
Fe 1R e B gz /s, A Hb U B e b 2 B R AR Y
BRI T A58, T4 AU A A /.
SR RE WL S R L Ay 2 R Bk W 35 1)
TEARIG, fil L E 5 28 ORI, S i AU 3 DL JE SR A
ETF, fig 0L EE 7 28 /N, e A G L SRR R
B bt I X RE L E 7 2 55 AH N IR S I fig
FEFAEIA O REGLF] 0. 541, B 15 £V )5 10 fE
WEE J7 75 5 e 0 A RE LS 54 10 AH OC R B0 A
0. 892, VE ik s vb b JH 11 7 0. 849. ¥b it = A v
RRA YT B, YO UR AR S A B R
AR AR, BB 2 M A0 R 8 A v b JE 2 1)
YA RKAIUR R T A st X L 43 F,
TEAN ) (51X, AF I P S 5 0K DL 8 1 0 % LA
S H 5 LR IR A G M AN ], 5 Ak A i b X A
Lb, B 1% v b JA) 100 RV 8 58 il v b JE 20 1R b 5 L
BEFT A, WUDRS I 11§ L 5 2 55 S K i L JEE 1
AR R RS YW R RAXTREN A 23
[R5 .

4 it

(1) VAR RAR A AN b 5 S 3L i X H
SERIRE L RE () 7 254 W3 I RE ), b A R AR
P> (KN 1 R, VE R R g (DR ES) 1A bR E 2.
AR AR AE AR 1) 5 59 55 20 T X (1 A8 3R AT
FH ARG, 1 R AR ki i (e 99) 1 A FRiEZE, ¥
DRI G0 ( WEY) 29 30% . ¥R RAKAE
AT H A L JE AR S 1 5 i B ek XU 1) v A
ARSI . b B DX R (1 e SR Ak 5 7 1Y
il DL Jy 22 22 1) 47 i535.0. 234 41740 K.

(2) At B J8 30 M IX S IR e L 500 0k 1 A%
155 BE WL 7 25 2 ) e B O S8 3% 1) 15 A 26, fig L%

J7ZER( /) W, S fie L ek L TH R, 3X
DIRTE- 20D e W da st E 3 ap A UMY § R E 7 8/3
Bn, AP AR R AR ARG N, AT T B HE W
JESAEAR L TE; Iz, e ARRE W AR B
(3) AR[I AL (9 A ROk 535 AU il L J3E 450
(1) 5% i RSPt AN [R), 02 8 1) 5 el i dge K, LR 77
R, S0 08 T H ARG I E S0 1 5 i 5 fge /)N
(4) VR RAREFERMNHEBEWE T ES R W
ECAE JLEE 410 52 i, 06 25 b 5 DX 2 KA
KA I A7 8L 2 5 M, (HX TR R
AR5 i SRR R AOC ROE T E D
S8 ik
[ U] R el mi ) BE bt B b A0 il 1 i kR 2 B 1
HELWFFE[ ). BRERIE, 1984, 5(5): 50~ 54.
[ 2] BRpA, A, BT, 06T b kel Ak st U S
WAL D], o EEAETREYE, 1984, 4(1): 10~ 17.
[ 3] wapaut, Bl a0t s O d [ R0 v e B Bl v 0 S 9
[J]. HEIES, 1984, 5(5): 47~ 50.
[ 4]  ATERRE, S Pk, Id P, db 50 AU B 1 X B 1 55 vk 2
SEm D). b TR, 2003, 5(2): 49~ 56.
[ 51 sk 4%, W=, o R B S bt K i 4l
JHREHRE AR [ J] . b B0 R S R E AR IR,
2003, 39(3): 407~ 411.
[ 6] W4V, dbatibAr RATH P A ki B LG B ). Mol 2835,
2002, 7: 19~ 22.
[ 71 SR, FEEG, 52, 25 2002 4510 5TH A Eb 2 55 16 B 4k 5
PERILAL G A UE 5 BT[] FE2FIE AR, 2004, 49(4): 340~

346.
[ 8] P TS . Mo TS om g B M. e st AU R,
1979. 22.

[ 91 FZEA MR, iR, S5, 8 2= D AR b ol O R T e
PRI 43 AT D). WIS, 2001, 200 1) 0 82~ 87.

[10] AR, S B U2l M AR R v o U IR I A2 4L 4
LA AT DL o E R, 2000, 20( 3) : 264~ 268.

[ 1] Shae Y, Yang Y, Wang J, et al. ReaFtime Numerical
Prediction of Northeast Asian Dust Storms Using an Integrated
Modeling System[J]. J. Geophys, Res., 2003, 108: 4591~
4609.

[12]  Goudie A. Dust storms in space and time[ J] . Progress Physical
Geography, 1983, 7: 502~ 530.

[13]  Pye K. Aeolian Dust and Dust Deposits| M | . London: Academy
Press, 1987.

[14]  Toon O B, Turco R P, Westphal D, et al. A multidimensional
model for aerosols: Description of computational analogs J]. J.
Atm. Sci., 1988,45(15): 2124~ 2143.

[15]  Littmann T, Steinrucke J. Atmospheric boundary conditions of
recent Saharan dust influx into Central Europe [ J]. Geo.
Journal, 1989, 18: 399~ 406.

[16] Hogan T F, Rosmond T E. The descripition of the Navy
operational global atmospheri prediction system” s spectral
forecast model| J]. Monthly Weather Rev., 1991, 119: 1786
~ 1815.



6

7

H

e 1051

[17]

[ 18]

[19]

[20]

[21]

[22]

[23]

[24]

Littmann T. Dust storm frequency in Asia: Climatic control and
variability[ J]. International Journal of Climatology. 1991, 11:
393~ 412,

Goudie A S, Middleton N J. The changing frequency of dust
storms through time| J|. Climatic Change, 1992, 20: 197 ~
225.

Nickovic S, Dobricic S.
desert dust|[J]. Monthly Weather Rev., 1996, 124: 2537~
2544,

}\ I'I'I('I(](".I fl]l' I('I['Ig_l'{lllg(". |ri|l'|ﬁ|)['lrt {Ir

Shao Y. A model for mineral dust emission[ J]. I. Geophys.
Res., 2001, 106: 20239~ 20254.

Lu H, Shao Y. Toward a quantitative prediction of dust
storms: an integrated wind erosion modeling system and its
applications[ ]| . Env. Modelling and Software, 2001, 16: 233
~ 249,

Sy S0, A ME, VI B, S P E PR SRS M) L dE s A
B RRAE, 1997, 1~ 10.

AsbR Al I, A SE, S op R AR R AR AR N R AE
S AL IS ). e BEeER, 2001, 56(4) 0 477~ 485,
BRIE e, R, 40500, 3T 50 4F e [ b Ay v 2 5% 0 a0 Al

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

KA BT D). P, 2002, 22(2) 0 106~ 111,

JA AL, EBERL. VU b DA FT AR A T i 2 B P B Y L S
5 HTL ). HuERSAR, 2002, 57(4): 437~ 442,

ke 9, R EE, PR, AT ARG b 2R B U U RR AL A 2
Brorge 0] . U S ERIEIE L, 2004, 9(1): 101~ 115,

W A, IEiESE. T 50 S5 7 AR I 20 AR AR AR ek 35 B I
AU OC R ). FRETRE, 2005, 26( 1) 0 32~ 37.
PR IRE. 2000 SEIE AT AR AR IR HTL)) . BRELRLE
WF9%, 2001, 14(2): 1~ 4.

P, SR IR, AT B i, S b st XV A RO L
[1]. o [EERE R 2002, 22(5) : 468~ 471,

LA N | b T A S | RS2 e e R A IR R EE
5L, 2002, 22(3): 210~ 213,

Prospero ] M, Ginoux P, Torres O, et al. Environmental
characterization of global sources of atmospheric soil dust
identified with the nimbus 7 total ozone mapping spectrometer
( TOMS) product [ J].
Geophysics, 2002, 40(1): 1~ 31.

W TE, TLECHE, R Alad, 5. 06 T IR dL v AR AU A
LG5 B S D). M B4R, 2000, 55(5) 1 513~ 522.

absorbing  aerosol Reviews of



