0577-6619./2008/66(1)-0001-12 Acta Meteorologica Sinica SB¥M

S 5 W 0 42 A A O T T R R 5

¥R K2H?
JIANG Xuegong' CHEN Shoujun’

1. AR ARXSSE, B, 010051

2. RKEYBERKIBER, L5, 100871

1. Inner Mongolia Autonomous Regional Meteorological Observatory, Huhhot 010051, China

2. Department of Atmospheric Science, the College of Physics, Peking University, Beijing 100871, China
2006-08-01 Y% ,2006-11-27 B [ .

Jiang Xuegong, Chen Shoujun. 2008. An observational and numerical study on the topography influence on the dust transporta-
tion. Acta Meteorologica Sinica , 66(1):1- 12

Abstract Through the observational statistic analysis and numerical simulation, a study on the influence of topography in eastern A-
sia on the dust transportation was conducted. The results showed that the high frequency dusty weather regions locate at the west of
Inner Mongolia and southwestern Mongolia, especially at the hinterland of deserts, and also locate at the southern Xinjiang basin, es-
pecially at the south of it. The second high frequency dusty weather region is on the northeast of Qinghai-Tibet plateau. The dusty
weather more frequently occurred at western Inner Mongolia and southwestern Mongolia is owing to some factors favorable for the
dust storm formation besides plenty of dust particles can be provided there. Firstly, the canyon jet, which forms at south of Altai-
Sayan mountain, enhanced the surface wind speed and so in favor of the buildup of dust storm. Secondly, the southwardly downslope
stream carrying a mass of dust particles from Sayan mountain was obstructed by the eastwardly canyon jet and so the dust particles
concentrate there and dust storm boosts up. Thirdly, most mountains and hilly lands exist there, which produce the topographical
wave and boost up the dust rising. The pattern that dust particles assemble in the atmosphere (form a severe dust storm) before they
transport can be say a “dust relay station” forming there.

The topography also affects the spreading of dust storm. The eastwardly canyon jet enhances the eastwardly transportation of
dust particles from the “dust relay station”. The downslope stream from the Seyan mountain and the topography forcing circum-
stream at the northeast of the Qinghai-Tibet plateau enhances the southwardly transportation of dust partcles. Owing to the circum-
stream is so strong and the occurrence of cold front is so frequent, which transport the dust particles southwardly too, that the dust
transportation in northern China is mostly southwardly and concentrates at west of Huangtu plateau.

Key words Dust storm, Topography, Observational and numerical study
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Fig.1 The distribution of annual times of dusty weather in eastern Asia



Acta Meteorologica Sinica S BFHM 2008,66(1)

ianéhan MT
8

7 Aliin MT,

R0 K$ 90 95

A2

100

1300 2100

REBFE A

(1 RWORREIR,2 SR E AR EWL,3 HAREFEREUWLE,4 BT
ERADANREEB AREEHPERE B YK ERAM, CHEBRREHH)
) Fig.2 The distribution of topographty in eastern Asia
(The number 1 as Pamier plateau, 2 as Gobi Altai Mountain, 3 as Yinshan Mountain,
4 as the entrance of Hexi corridor, A as the desert area at western Mongolia and
Inner Mongolia, B as the Talimu basin, C as the Zhunger basin)

3 RRIEMR

20243 18— 2 AW A RIBRELEEY
MREN—KBERPLEBIR, AXRIBAL
RipE XK 4% (B 3,508k A % b End) 7
UED,EKIUPEEFABSTBXYHAT
VDEXE,MEADLREREENHERTRK
FERRSE. . AARTEHAB S, BRUV4LRE
EHAEEERPEAZHHE KP, EARG
REEAITABHBRDERP L, - MITARY
BERVERX , B4 —MLFREE PR AP RE L
R, XA BYLBX ED2EBLREXK 90%
UE, HEEE, AFKER S, WL JLT HHKF
AT HRERE N BN LRI HS A
ERHENRRER ERBERHESHENEZYH,

ARABR-RERUHFLES KBV LB
. 18 H 08 B, X i 2 2 (500 hPa)H —RMEEH
WHRAR,Z)G EERBME,19 B 08 6 B35+
EHFBERBOSE), THEW, AF/RE-EER LR
ARFEERHSKE UMY LBREFRERER
HEFER, 19 A 20 5 EEHE—SFTBINE, B F
FUimK, [ B, o 1 R G S — IR, e #
FHBANR S, DELREAEARGERRTE
At X, 20 H, RS BXAFEEBHFEHFZETNE
—, R, SRS H R E R, R EAT
FEILF KB R, HRBUGD LXK, 21 H,
SRAB SEAEHFARILBX, LR Xt #f#
EER LTS, 25 SRBHEAY EHPEK
BB -RIBUERE R, MPLXTY
ZRBAE BERETROBK,



ZERE BV RY L5 H QR AR R

54°N 1

M

8n 85

B3 200243 A 18—22 BRTWAXKMAH
(1,234 BARKEAHIREZL HY DLBNEDLR)
Fig.3 The distribution of dusty weather in East Asia from Mar 18 to 22, 2002
(1,2,3,4 and different darkness as floating dust, blowing dust, dust storm and severe dust storm respectively)

4 BARMET Rt

MRXAGERX DL TRT KK ERTHA
RHVLARER(BAL%,2004), REERXR
th R EHER MM5V3(Authes et al. ,1978), 52 #
AMDAEHRTRERRAS MMS HFE K o &
BOLREFRKITV B EETVBEAERFTRS
MMS MR, ATHHRBD LR FRRERLE,
KOLRBAR 168, EXNEYVIBAASE
i, SHEXR HEEEE T BEEERE
Bk, REFARUNBEREEERE, BVE,
Mg RO DE EGH EREHRD SR TR
PR E, KM MBS RARRE, DRI
DATUERMBUE, KETFHTIHREERNES
iR, /PRFUIREHRRY BN E AU R 0 E
BRWUUHE B MR AR F Xt YRR F R RIRE, B
KRB HEKBERE,

AR A T213 A5 HBR 55 5 R0
BN R, BRHEE 30 km, B AR 131 x121,
EREABEE 3 A 19 A 08 Bt (FLma, FRE), &4l

BffE 48 ho BHIRAB R ALEMY (B 42), HE
BURME R R B, X BT R R —% 2 04 1L 3t K L 7 35
EREH#TTRMK(E 4b), ABRFTEIX LR
R BT B AT 08, B S EM 2500 m £
WHED 1500 mEH. UTHFAER S H LR
WwHERDLRHEERE(19 B 08 57—20 B 08
B )#ATH—F 2T,

5 BRI

5.1 XdxSHER
ESARARTIA19H 148F 2004 % 20 B
02 B .08 B b 1 YLl ) U0 2k 2 58 BE a2 b i I A i
M E D EKE, TUEIREIME DL RS
My BIBHETTRFHE, 19 H 14 B, WR
BRABENYDLRERAAAREESZTHXRNR
B X EHP R EREX X EARERX,
54 RAERFH R, 19 B 20 B, W3 &4
B B, AR ARERT B, MEMKH Y
LWREDHABME, N E EFEMARAFES, 20
H 028, W K4kt mF s, MEMKNY LK



Acta Meteorologica Sinica S B¥M 2008,66(1)

54°N

1307k

85 0 95 00 105 110 115 1200 125 130°E 5 5 s 120 125
—— -
13606 2100 1300 2100

Ha4 BHRRG)MAAEERIAR (b) BT & E (26 m, ER:400)
Fig.4 The topography elevation in control experiment (a) and terrain sensitive experiment (b) (unit: m, intervel in 400)

54--\' =, = {hl.,....xﬂ‘—-q.-...-«....
51
4R
45 fooo irn---“.:_:_:_:_‘_”
o I i ;;:t;.,-‘»'."'iil:t.;.::
3
6
1
30
7
A : _ g, 1t y ¥
85 90 95 100 105 10 115 120 13 130°E 85 9 95 100 105 110 115 130 135 10
T oL BT T, ] PO 4 e |
4N ‘.dl,,}:,.,.Afa-_.'!.-/-‘-/“”.“l”-
) o
51 51 ’;;m"«%““
S AN T PSR M ol
48 L T i SO
s '-‘\\):‘:'\.\\\--'\.
45 LI S P t:?::‘*-a
e i
£ 2 {7
e ps v s tasay ey R
3 : B | ST I
N \}‘.-.-‘.\Pi\ '
36 : ek |
3 B
30 30
n i Terdy e o) ‘. ==1 27 n
L - ) e e i | S 4648 rerd
8 90 95 100 105 110 115 120 128 I130°E 85 90 95 100 105 110 115 120 12§ 130'E
— e —
-
0.1 0.5 1.0 1.5 2.5 0 0.1 0.5 1.0 1.5 2.5 2

B EHRR3A 19 B 148 (a)19 B 20 B (b)20 B 02 B ()20 H 08 B (d) U0 T Vb L VR 1
(FEER, mg/m®) B 10 m NG ERMPERKBE YBL.2 55D ,3 YL B)
Fig.5 The observational dusty weather (label,1,2,3 as floating dust, blowing dust and dust storm) and simulant
surface dust concentration (shaded, mg/m’) and wind field at 10 m above surface in control experiment at
14:00 BST 19 Mar(a),20:00 BST 19 Ma (b),02:00 BST 20 Mar(c)and 08:00 BST 20 Mar(d)



RERE B WD LA B RM AR LR

BEXESZAEERFHITRL, F 20 H 08 &f, WMl &
AP BEHERTHEN X, MACEEH
FRRGPIHBMARTIREE X, B BGR, WA
HAET—-THENHENW X THRAMLAENK
oK o TBIHLAY 1 2b B o B IX 43 1 16 2 i)
BYRELRFM, b, A5 PRI R R X R
BERE AL ZRH. TR, R i
PHTARNBUDALRNEERNT BIE,

BAshErnEflERFE—-®HAR,19H 14
B, AR 100 Y 20 e e A OR300 > 2 R O W O 55 L B
KA 6 h, B R A spin-up N X Y8
BREAE—EMEM,
5.2 HLREEHMER

MNEASEREL , ERARBYLRKSEES
BEEFARAMNEA:19 A 14—20 B AR E R A
ZXFERREZFHTEBREARGER(RED A
EXAAEBETR), AN UHARLTEAEBA
EHYLRD) 20 R ERE TAFHEHL A
VELRMHMEREHE B, ZBHRP LXK EE
BERDLRHEE, X—AAEEMNERPEEER

B RB ., ZEEHE 20 H02—08 i, A& Sc.5d

AUBIRAAB AFHERND LR RERE
W B AL, R R U A X 1 A A A R R
VPRABNERKEIEAEHT R). Bk, wAeRK
BT BEBRANZBBYERSEENEERA.
RS ETEIFD LRI EENER
VEHM BMERTEN ARG ERHVPLRLR
EZBEREERZE, AFERAIBET R,
HTWHHPLRENEBETULROT B, X—F
REGEANRRHERE R X— X RV LT
HE FRIBEENDDLES AR ELESFH,
ME 1 RFTUEBER S KNS H B EE Y
PREEAREHABELZ THBENLRM(RER Y
HEEHAGRNERFTEHALEL, HX—FELER
FEHB), MEBARE RAE TV EREBY 4
KERBAAB L TEMBEE, SABILEZBR K
MY, REVEEBUSED BEIVER D
BB (39°48'N,78°34'E) b 3B K, & TR R
(40°38'N,87°42'E) 4 28 &K, U # I s o 35 o ¥

(39°N,83°40'E) M\ 1999 SFA B HEZH P ERIM

#,1999 £ X 2002 FHH AV LXK 96 K, £
4R MPEEFHE 100 KU E, TR, RE

7

1999 £Z 2002 FHV LXK L 5 M, BIEPFEY
VDEXAKREMENTFREBE L. NRELRSE
(2002) %4 i B9 1952—2001 EEF L K YL XK 4
EA 1964—1998 EPEHIL T, FHVPLXKSH
HEGEHEEIBFEEZND LR E AR
BT, MELESE, ARH AR EE S
RHRWALRAREER, TRX—-FLHHBLER
BEHY, dX—HAEH - TEEBHNERE. REY
CEREFULERL, BB TOEBESAR
BVLREAEHBENRE, Bk, DEXEER
EHRRENR, MEADALRA TR EBAE
THHMBAGNBRE, A #—5HHER, AN
GHVBRANBABREETHERERENG IE
B, EFE. AEHABDEES, B TFRETHE
VDAERBRERENAF BRPLRRBRERLR
HIR, REHTHE-SHT R,

N H AT R R 19 B 20 6 & b A %
Eo7(E 6a.6b) TLER,  REFMRRELN Y
PRUBMEEESF LB BREREFEEKX
ER . BHARDLFOBREN 2.8 mg/m’, T
HRRENHR 1.2 mg/m?, AEHRAREN VAR
MREHERR, ARAEHEARDRENER
T X—EUNZREEFE XN, B FHHER
VAERAEHRITY B 2 B0 A0 958 By By, B, BT S
R B X — b XA I F 14 5 058 0 K R4 14 B i
RHEEE,

B 7a.7b AP RABHE S5HE 10 m RIFHH.
HE— 5 17 2ot X st T 4% ROAT AR B - 7E 1) AR MO
BRI\ OB B, B E R REARTE N
BBk, =M RALFR AR REF/REL, -1
B FRFEG P ULKE2), XF&LK
ZEFEBT B H A, SR E-FEER L
3t R 00 0l A 0 R SE Be A  Be , TB R T 48 EESE 2000
km(90"—110°E) MR K - A b, X — BB
EMERSRE=ETRANE R, WA 7a B§
BMBE10m RGATUER, ERE P, B
BAH, A K 5 e 48 7 1) ™ s — B o 2R 1 1) A ik
BEW. MEFLFAMWURABHALLA. @
AHRRRS, X—KRERAI—BHWEILIA.
BRABEEERETKESRERGH T E, H
b R BWEREN—- N EERARFBANED
WBETE LR IR, AT B SO FE R 4 P W ORTE IRk &3



Acta Meteorologica Sinica S R¥M 2008,66(1)

P
dde 13"
d I Yol

)
" :ﬂlllu;;.:\

PP SRR
115 120 135 130°E
 — e | - — | .
0.8 1.4 0 0.8 1.4 20
i Y e R ST T L SN

Peta

e Tl Rt S

e e 4 G icrrannes
SRt e
P sl P "_'3 S

51 51 == =
48 4R 5 wgﬁ
-4.----._—._-.;.;.,-_“. :
a5 45 Lo
[ 30,5
42 43 _,
39 39
6 e 3
B gl ik A3 TR
~Ea s T
w i s n
0 A 30
7t bal
T 3T T0°E 30°E
—— 5  — ] .
0.8 1.4 20 0.8 1.4 20

E6 3A19H20-REHARG)MBEHERRAR ()X 3 A 20 B 08 i #EH KR (o) fitiE
BRI () E LU E LR E (mg/m’)F1 10 m K35
Fig.6 The surface dust concentration (mg/m®) and wind field at 10 m above surface in control experiment at 20:00 BST
19 Mar (a) ,08:00 BST 26 Mar (c)and sensitive experiment at 20:00 BST 19 Mar (b),08:00 BST 20 Mar (d)

P by

85 5 100 105 110 115 120 135 130°E BS 90 95 100 105 J10 LIS 120 125 130°E

[—— ] — — i
1300 2100 12 1300 2100 12

A7 EHRE () fmE SRR (b) bl # E(BERAT 1300 m)H1 19 B 20 K 10 m A
Fig.7 The topography elevation (shaded, above 1300 m) and surface wind field at 20:00 BST 19 Mar

in control experiment (a) and sensitive experiment (b)



E L 52 AL E Lok R ot

AW AESEHEARSHEHRAKBE 10 m
R 2 B T LAE B, 98 7 ok 24 B A X, B2 K
I R B X E R 2—4 m/s, T3 A B R E R
/No BT R, Bl A T AR AR oy PSR T R A Ml
N BHE, MwE 1 SRS TYENEE,
AUEHETHEEZBBESR AT AN E HER
B2 {5 3t T KR 7E M 3803 00 2 1 o T S TET KL B K
XA R R EEEE W (E/R%E,2004),
B, e oty | P 5% ol T i A4 T S A S 7 XL 0

BEVERAEZMXREE RN P EERE,

#s O 95 100 105 e 115 120 125 130°E

He8 #HARMnEERiA% 190 208 10 m REEE
(B HERN KRB REKXT 1300 m; £47 . m/s B :2)
Fig.8 The difference of wind speed at 10 m above
surface at 20:00 BST 19 Mar between control and
topography sensitive experiments
(unit: m/s, interval in 2; shaded area is the topography

elevation in control experiment above 1300 m)

ME 727 BB, fE B /RE-5E 2 06 1L A 3R
—BHESR(IFRERER), MERETX N
RESH, RS SHAM XX THEIM=ERE
BB, WA S5+ 19 B 14—20 HER P LXK 5
i R, BB FE BT /R F-BEE I8 L3 R R KV B Y
VERFE(RE LM ERED), BEX X TH
SHEREF KBV LN, ZRREHRAIINHEE S
LEREDLERAREE NMFEXBRY LR
R, NE 1 RETERTURE, FRE-FE
BILMERBRE— I HENYVEXRREER, 54
FSREER LML, X—FaIEXHE, ML
WHPLETREmEEELE PSS REY
RE ERESEH AFHABP LR BLURERR
MB—FE,

9

FHARLTABEE MRS B 51
b b X A e 2 A B % A4 1L Bk L 1L b (B 2) X 21
WEAMEEERAKR BRAR  ZERAE, X
WM - EEZHRR BB ERSROTE K.
X2 T 7 L b0 KU B T SRR A, B R
BT Ul T HbTE 38 38 44 T 6 5% 2 i i 3t T &
Vo IE A B R et B T i L b v 52 o £
#. Bt WV LPE-BoKk oS E—F £
HEERX-AENEE RGN LRES), X—
HERUKSBZBEYLRYEE, MMM E, &R
FHMEBZMBRARAEIHNEE., BIAF
REFEFHEHINS A EAE, 7T UE B #EH R
BhgmeERAENHEER, EXEBERRS
BB EANERELRE S, At dE YR
BXHE. BEREEH/IDYBEER, KFEK
W FE RS E EXST R, DEMERETE. R
T, &P ERBESHEMAKSSHE
MEMER ATMAEANTHERY, TERARP
AVPLER ESER FRBAERB DY K.

ATHBRBRRARME R EZEMELEMN
Fw T iR RS R E AL, REX B
HEERHM/DN. 19 B 20 B £ R 1 1 7 UR
BEBS Hesk B 4 51 1006 F1 1005 hPa, T 20 H 08
BB &K 997 hPa, H45F,ELE 6 AR HHK
RPOMERE, HEILFREL—B. B, TR
FREDLBEORENZR BT L HE, BEEHE
ERMAFREREZIMWERARE BEMAEH
B, FEH-LRBEANE:.FL . ARHERDL
RGHR BVR OEEEAMTEZHBR KRS P
ERTRAILHRZ AL PR WD LRER, B
ARATFERHETYLEDLGEE IHWE, €8
IEFHAAMENEE. HEXET - MRY D
REAEARSTLZARERE REH#TY R, N
VESERABEAMBRSIBER BHEAR,
RERMNAEREXEWLH KT ETRE,
5.3 BLEFENMR

PLRERE AR EREAREMBRSE,FF
WEKMEY R, L NARIBEHEE, B
6c.6d HFIAK 20 H 08 KM E W LWKE, ATLUF
PhTFRANBEER, PEABRECKAIESE.
BAVLBRE NDLXY BT F EATUES, EH
REFPLEREET B, MBRARFTV LR



10

A0

Ma)r

1;\

500 {| Z

' e
600 s |\ NV

Ha 117 120 123°E

Acta Meteorologica Sinica S R¥#H 2008,66(1)

I /
1 “““-‘___'/""'
mmﬁ-’(/ e e S
96 W

o
W} f 13 it
W

B9 HHEEG)MEEERRK(b)19 H 20 B 42°N 4 mHE
(BEAN VLW, BB mg/m®, EH 0.1, HEF u,wx50 51R)
Fig.9 The cross section along 42°N at 20:00 BST 19 Mar in control experiment (a) and sensitive experiment (b)

(The isolines represent dust concentration, unit in m,g/m3 , interval in 0.1, The stream line is the resultant wind with « and w X 50)

By R TSR, R R EHH T OLAR
VREEE,

REVERT ROBECEAERRKRE. M
KABME, KRARFEH U, B TUVLRER
HIESIER 85 W (¥ A8%,2003), HULSIEE
BEAFTERETOLROT BT M. Rl <TREMN
REIBA(BEZHN) NI BF, et &) 5
SR A bR G — 7R R e B o AR O 1A
KERFHE—ARLE, BMPLEKT REZHMN
BB MAEZEARILT RRRE. FHBATR
BENER BFEVDLRARREH—TERESR

54°NY

e
kL]
36
33 3
.

30
77

85 90 95 100 108 1o 115 120 125 130°E

—— |
1300 2100

WX BERME SR, B RERRR WX —KH
T, MRBYAEmARRZNETYERRMRE
Bk AR HTFEERLREREENTEINA
BRASHEE, PLERREZGHRI VD LEE
HERHE (BT, BEREZE, ARKRES
RER DEMFREOREEZIES. B 10 Bk
BouovZEEBREX—R BAFEAREFHE
B WRABTNLBHES TERAR, KA ER
WP MEAR G T, SRARILXAIEAE

BRTEHRE, RAEEHEEE, T, #RAR
VAERARYT ROBERE FTARER,

&5 90 95 100 108 110 115 1.:_'r; 135 130°F

-I301'| 2100

10 BHRBRAMEEBRAKR20H 08H 10 m RiG « FBEM ()M v HREME(D)
(AR R b FRAR T # B 802 m/s, IR 2)
Fig.10 The difference of # component (a) and v component {b) of wind field at 10 m above surface

at 20:00 BST 19 Mar between control and sensitive experiment

(Unit in m/s, interval in 2;Shaded area is the topographty elevation in control experiment)
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