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Satellite Remote Sensing and Analysis of a Dust Event in 2006
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Abstract  Based on the three thermal infrared window channels of satellite, a dust event in the Xinjiang Uygur
Autonomous Region in March 2006 was investigated. The spatial extent of the dust layer was identified and the opti-
cal thickness, particle effective radius and the integral column density of dust layer were retrieved synchronously, A
backward trajectory model was used to denve the trajectories of air mass at four different altitudes. The analysis
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shows that the retrieved results keep the very good relationship with the trajectories of air mass.

Key words

1 5

il

VERELRTR, ¥ TRHURSER -
REUKRS, £RHARSARMALEE X HR
EFREWKR LR RO R, EL+E%,
BENLLTFFHH AW LR, ®HIE 2000 4,
ElmEX Yo R R AR R, WEE, WHES.
WBER, AR EMFER, AR T EAM
ERR B R TRMF —R XU,

BIARCALE. MY ERMSE, HENLS

KmEM 2007-03-02 B, 2007-04-08 WL I4EERE

dust event, satellite quantitative remote sensing, backward trajectory analysis

B PFERFEEMY KRR, —1 8
ENHARRE B i P RAOMN FERE
FHEETRN, i s A vl 5 TR 2 B R
8. g, ERRETEXSHEERDETER
HFESMBESMPEDHE, REALHRR,
TRAETREHR, URRE, $HARATE
P, AT RRE, X IR 5 A i
BHERK, EXZRHEERRHES, HEM
WlL, BRHEMERRINVER[EE, &
e, e BB CHFE RN K. W
WHE, TRANEEREARENEMTS,

RUTHE ERESEMWITRBEAUI A 2006CB403702, PESER “MDIS EHEL AR EUMNAEZ&” B8
CMATGZ006Z02 M B “BibeX +H0KS . Y4egREM. MMHE” 3|mE (Yool
EXEMSY KM B, 1970 FEh4, WL, R, EENSTRXSBBMMAPNA, FEmal: rhangp@nsme. cma. gov. cn



3IM ¥ S 2006 F—KEPLTE SN LETEEBSHE
No. 3 ZHANG Peng, et al. Satellite Remote Sensing and Analysis of a Dust Event in 2006 303

TRERHARERXKHEELD.

R RNTRERRUNERMTENS,
1974 4E Shenk 1 Currant™ $1# 7 RI LA w] W, E A
THBEFEEREEG A KT EELERBOHE
1975 4F Griggs" 42 Hi T 4 Al TL 2 Y018 & AT WL 62
BHRAT LS KSIBERAFEENTE.
G, DREBRUWLRFHRIBRERTHARFEN
AR, B WATLSF VIR AR #4041 TIR
AR, Fraser™, Carlson™®, Norton %" } Takay-
ama $1 Takashimal', Fraser™ 4} 515 3% T # F
TPEA] AT A5 W R B B IR AK
P, KRERERSERCEREN S
3k, Legrand 0231 Ackermant™'™ B Tanré !
Legrand") A 5% 7 I T B #4447 40 JE 42 500
RELLRICERFEGHE. LB VIR f TIR #
ARALIER, VIR AN ERRER GRS
RAFERE, M TIRERNERERERAHE
RE. BRENERNASKBEEREXWOTHEHE.
—BmE, WA RARX AT 8RR R
MR, BT LI 41 4 i B v 3R S Y R B 2 el
AEHMERTLMBA, A VIR EERAESEERY
4R, MRS AMYKHMRE; SHMEE, &
HRE. RXHEMLARERRL HSE T
AWEERL, ZeE R TIR AT RERY
eRGEWHEFTED. Bt TRERAZFAR
MAERM &GRS, Hit, ELEEEBEAY
PRMFTE, TIRERFEKALE.

BRMY L RAEDEL I NEEE (11812
pmiBif) KRR 2 BTD B KWMHE, T=E
FHBREXFANMEEARBEZELHERTSE, B
HEHXFHENEEAS N E & EREEY
R R AERE WO, R HRTHE RS AR —Fh
VERPERHFE, Zhang FIHHEW LA
REAMESHER SRR T LR EMY AL
BFENFEai s HEEERRTEREN
¥wW, £3 1 pmEHARRAPEXKBEE
BEFESRMEMNXR, M 11 pm ¥ 12 pm ¥
ENRBRERAD LR FHEIFREFERRY
KfExR. B, BMINEKET—EMA 3 st
HEEH (8.5, 11 f12 pm) AZRFIHERR
WOLRBFHBER. LFREEMRSHEDE
BENRASERBRIETE. KPR MODIS

HERBY 2006 5F 3 A RAEM—KDRIES, FAZE
B RETHRODLEHMAERE. BT
AYHERAEASHEYLBE EYE, RNH
G ERE T SN 4 RS ENE,
XK R RS R S BT 7 A RRIE,

2 MODIS B3l &

e B 3 AR R0 MODIS B2 H NASA
I E SR (EOS) M¥@g 8 —, 7
Terra (1999 £ R 418 L4 B) # Aqua (2002 £
RENTEER) DELHEER, EHBTHE N
THESD, SEK. SRBEFE. RSEEHM
REBEEBBRAOPENRMEE. MODIS Akt se
BE, SRR EREELER, FREYDLR
BGWR, FGEYEELERREMSFH
FHHITR. MODIS {{ it mERA RS IR
[18].

REEXEDESKFLFHA FY-ID CEss
fd] 10.20) 1 NOAA-17 (JtBtiE] 12.42) ffHg
b fE B &, 2006 4E 3 A 13 H R
BAXRHARLEK, FEFLEEMERAE K
B, BRARSHPRAOT K BLEHIFE
H#, AEAXRKIRENERRBBMR S
HeoE, E 1R MODIS/Aqua Wi B &5
15,22 I B AR IS A B T LS v A IE s
.
F1fFE2 HFHHETIERY E YRR
2200 S B 5 A A SCR| A MODIS 3 41 4h il i
(8.5, 11 112 pm) HFW DB EAMHME. L
HE laWmbaLESY, REWH AN LRTL
SMIER, FIA 3 M ELANEE AR AR R
HMEPLFENDERRHTRPRREX, F
B, HERBNERT R SEE, AR
FIREP LA 8 A 52 8 KRR (] T ) 4 4 A0 B
.

BRTAAEME 11 pm B 12 ym FEE
(BTDw.) #EAV A SNEKRBIA I BESh, &3

CESIAT 8.5 um B 12 pm HHE (BTD,,,) £

h—MEEMHTENE. AE b hEafLUEH,
FIH 8. 5 pm AR OT F A LR
M EAL RS RPNk, F 8.5 pmmE



s & 5 7 B % 12 %

304 Climatic and Environmenta] Research

Vol. 12

12 pm Rl 25E BAE R VR 1 3038 5 W — M v
BT Esh s, LAAFRKEENRRARE
EZHREE. EEHFHABRERREL
FEEWERMKA, TR ERAERERDLYES
B R B E RIS, FFEL8.5 pm ik 12 pm R
BRI E REPEENEE T,

%1 IEVABGYREERYE

Table 1 Typical value of observed targets by satellite

E &4 BTDhy12 S AHA
= BRFO

x=E OREEKT O
R OBENT O

o o BHil

i bz o

¥ 2 BrAB LRSI
Table 2 Thresholds for dust storm identification used in this
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Table 3 Real and imaginary part difference of complex refraction index
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Dust mask flag
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Fig. 1 A dust event at Takiimakan Desert in Xinjiang Uygur Aut, Reg. on Mar 13, 2006 observed by MODIS/Aqua (1522 1.5T); (a)
MODIS RGB true color composition image (rom channel 1 (845 nm), 4 (555 nm) and 3 (469 nm)s (b) Dust-storm identification results
from three infrared window channels (8. 54 11 and 12 pm) by threshold method, the delails of dust mask flag can be seen in Table 2
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Fig. 2 ‘The retricval results of dust event on 13 Mar 2006, (a) retrieved dust optical thickness; (b) effective radius of dust particle; (c)

integral dust columnar density

WhEREES, SERFARERERLRR.  RANIHAITHHRIE,
EEHYEASHERE (H 20 HBNEn TRERNED LR EE LR



W 7 W%, 2006 FE—WHLESNTEE RBRANHTIE
No. 3 ZHANG Peng, et al. Satellite Remote Sensing and Analysis of a Dust Event in 2006 307

40°N

39°N -
76°E TPE 7¥°E (3

M3 A HYSPLIT 4 S84 A IS M50 s 2R TR
2006 4 3 A 13 ByTHI#

Fig. 3 Simulated air mass trajectories on 13 Mar 2006 by HYS-
PLIT 4 Lagrange backward trajectory model
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