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Abstract: An integrated sand and dust storm ( SDS) forecasting system-CUACE/Dust ( Chinese Unified Atmospheric Chemistry Envi-
ronment for Dust) has been developed, which consists of a comprehensive dust aerosol module with emission, dry/wet depositions and
other atmospheric dynamic processes, and a data assimilation system (DAS) using observational data from the CMA (China Meteoro-
logical Administration) ground dust monitoring network and retrieved dust information from a Chinese geostationary satellite-FY-2C.
This is the first time that a combination of surface network observations and satellite retrievals of the dust aerosol has been successfully
used in the real time operational forecasts in East Asia through a DAS. During its application for the operational SDS forecasts in East
Asia for spring 2006, this system captured the major 31 SDS episodes observed by both surface and satellite observations. Analysis
shows that the seasonal mean threat score (TS) for 0 ~24 hr forecast over the East Asia in spring 2006 increased from 0.22 to 0. 31 by
using the DAS, a 41% enhancement. The time series of the forecasted dust concentrations for a number of representative stations for
the whole spring 2006 were also evaluated against the surface PM10 monitoring data, showing a very good agreement in terms of the
SDS timing and magnitudes near source regions where dust aerosols dominate. This is a summary paper for a special issue of ACP featu-
ring the development and results of the forecasting system.
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Fig. 1 The structure of CUACE/Dust under two weather
forecasting models: MM5 and GRAPES.
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Fig.2 Zonal wind anomalies at 850 hPa for spring 2006 showing the systematic positive
anomalies over most of the source regions in Asia.
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Fig.4 SDS observation stations by the CMA. The red dots are meteorological stations with visual visibility
tal visibility
Insert: Relationship between hourly~averaged PM10 concentration and visibility

during SDS events in the springtime at Tazhong station.
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Fig.5 FY-2C IDDI comparison with PM10 values on April 28-29, 2005.
The plots at the left hand side show the satellite retrieved
SDS distributions and the right hand side plots show the PM measurements at the same time.
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Fig.6 Comparisons of CUACE/Dust forecasting results for April 10, 2006 with and without data assimilation.
The symbolsof “S” , “$”, “8§" , “&” indicate floating dust, blowing dust, SDS, severe SDS, respectively, obtained
from surface meteorological stations by CAWAS (Centre for Atmosphere Watch and Services, CMA).
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Fig. 3 Relationship between the annual spring ( March — May)
mean PM1Q concentration at 2 sites in the western US and
SDS process numbers in China from 2000 to 2005.

The 2 sites are Lassen, CA; Crater Lake, OR;
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X(EHFPELR . RAYE SHUARE)PLRFAHR
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[FIGE ST M (Niu et al. , 2007) ,YEEiTi8 T %436 B R R
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1.3 #ERKRS
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B2 A X FE (Hu et al. , 2008; Niu et al. , 2007) , XFM
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ARBECAZNHERT, IERERE A RLENIER
T R MMAERGER, AL TP, Niu FA (2007)
ks TEBINE R

BRERER, B TRHTRENFL RS, 2006 F5F
REHIX 0 ~ 14 /M BRI TR BN 0.22 LF+
F0.31,K T 42% (Niu et al. , 2007), Xtitseybbgid
BHITHR, BARE V] Bk 0. 55 (Zhou et al. , 2008),
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6], IS BRI REK) o IR, AT A48 T PM10 fW8
ok, Xt — s LA R EE Q& I 7E 2006 £ F R BN
WA G ) P AT T -G, i TE IR 8 R A i (8]
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Fig 7 Comparisons of the surface 24 — hr mean SDS concentration by 0 ~24 hr (FT1),
24 ~48 hr (FT2) and 48 hr ~72 hr (FT3) forecasts and the surface PM10 observation for the
entire spring from March 3 to May 31 for Zhurihe [42.40°N,112.90°E],
a station in the west of Ongin Daga sandy areas.
BM7 Oh~24h (FT1),24 h~48 h (FT2) 148 h~72 h (FT3) Hiifta
HE 24 b PP L RKEES BE PMI0 NS R LR
(Ongin Daga YWHiFG AT —MUE Zhurihe #9435 ,42.40_N, 112.90_E,3 A3 BZ 5 A 31 BEMES)

BB RE, AE—ITBAENNSSER, - MEBERITFWY
DEBRADBEMKINEER, UR— TSI KK
YRS R T RN MR AR E R R RRE RS, B
ANHEDLRBRTE SHURHERRR T XBHE
X, FHHESRSH, b KE KK LR 2 IR, X
HEMMHRHER, URARARE, NP LR E ST
MAEREE ., HiL FREA RFHEERNIREN
FEI—PMRNODLRFRREERLEE, K TRXT 21
HEXKSRENRE, #H—H EFFAMNREREXSH
WA, RS KUGCRET 2R R LT 50
Fifft #3408 ( THORPEX) ,iX# K XA B F UL MR .
HE- MRS RERANMNED LR ARREN—
MFE, RS ERTRRBEARYATRNDLSER
BEXANGasnENHERS, AN ORES LhRNEY
FTITESR, B, M TREREBIRYF, EHEH LK
BRBHVEN R LT L X4, FeF BB L H Y
BB RE B NBX, A —kiR. DEES
B W ESHHLSREN, ERHREHEATEY — &Y
AT LHIX (Gong et al. , 2003b) , AfI2TESHHLER
WES AR, U R TR . XN T THREES
X5 e AR 51 R 1 Y e R 1R T B (Sokolik et al. , 2001),
XERREHATEEHTEEYERCGLESTRK)
SR EMG(N 10 XRE, FERTREE) NEDEE,
HAT, A — iR UEiE, DR o0 XU R 20, BRBE o
¥, P AR, i 2L 53 IR E (DMIP, Uno et al. ,
2006) , R, KBSMEAAKENTETHELEXRSHN
LRI AEHL(Zhao et al. , 2006) , Kt B 1K B b7 T 14 ¢
BER BHYLEERENAEABRRTHELKSEE

B MRS REMNBRT L HN T KR, HRAREFIE
KB ERERARE LB TP ERNR L EMENS
TG (Uno et al. , 2006) . AT RELEANSE, FEEY
AER AR/ BN LA AE SR LR m R N
RBRE M b K ) R POR AL 2

—PRAE MY LERER N EREREE DL AT
DUREMIRRL B i R . KRB E T UL RBEREKRK
FHFMARKE, JEEERETIRE BRI R 3 TF
R — kA, Fot B B TR UTRR S i
8 (Slinn 1 Slinn, 1981a, b;Zhang et al. , 1993),

AT {f CUACE/Dust RES U BB D LR BUR, BHE
B —MOLABRE SN, ATXHE—~1ZEXEE
HMRIE, ARBLE-IMRFNDLRAREE. HE,
VAR AR YR R X W SR R G S SR
TERERAMB L. BRILZIN, ERRYLZHEERR,IE
LN EH AR ER A FELSF IR EARBRLR
%, R AENHRRRZFTONZESE. EEayE, &
WHBENARUBR RN L BER, nfES E(Wang
etal., 2008), W5h, AP LR URNHFA L WER
BRY OSBRI, PMI10 fAE R R B8 R
BRUASHERNOTH, BERRAGEDLBNELX A AR
HEEE., TENUBER T KPR % BHE—MER
fif, T AR W R M R LY RS — 2R
B, BOVLEMNEESHX - FECHEH R & E K iE
BOLEIAR, IR BOL B ik RN AT L R R, BT gDt
REHEEEMFHRRED LRI LHEEEHES.
BURHAGE, BRYBFREEELE-MESHEHY LR
LM PR XS BB PMI0, DE WL BE R BRI LF
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