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Abstract: The Ministry of Science and Technology of China has granted a project named “Process,
mechanism and environmental effect of the dust cycle in Asia”, which is led by the Institute of Earth
Environment, Chinese Academy of Sciences. This project belongs to the special sub-program “Global
Change and Adaptation” of the National Key Research and Development Program. This paper briefly
summarizes the background, significance, research objective and task decomposition, the research
content and the expected results and benefits. This project will focus on multi-scale changes from
the source to sink of Asian dust, clarify the temporal and spatial variations of Asian dust emission,
transportation and sedimentation of both modern Asian dust and geological period and their effect
mechanism, and especially identify the relative contribution of natural factors and human activities
on the Asian dust cycle. Based on the meteorological observations over the source area, satellite and
remote sensing and atmospheric reanalysis data, the project will carry out dust emission, proximal
migration, and distal transportation and deposition process, coupled with dust records from the Arid
Asian Interior, Chinese Loess Plateau and northern Pacific. At the same time, through the numerical
simulations with various climate models and the establishment of Asian dust data platform at different
time-scales, the project will try to reveal the dust-climate interaction, including the modulation of large-
scale atmospheric circulation and climate background to Asian dust cycle, and possible effects of Asian
dust to regional climate, ecosystem and human settlements. In addition, the project will also provide

the scientific basis for the improvement of the regional ecological environment and the assessment of



%561 M BRI 4] o

environmental effect of dust in the future.
Key words: National Key Research and Development Program of China; Asian dust cycle; dust-climate

interaction; environmental effect of dust

| THEB5EX

AEIMIFE TR DA BT . DX 2 R RS B 26 RIS , 2 MR 3 2 AR RS R AN [ B S22 () A
HAEMIMEZAAT, IR0 kA S LRSS0 1) — > i 2 (Shao et al, 2011; Choobeari et al,
2014) o WURAE PRI N T4 koM DB AR A, SO IX A 4 3R A 7 A F 5

MEYH R S BRI E PR oh i B SE2H 0 53, AR Ak At . B RGN BG4
G (B, #ZRrfoc . WG T ST 5 - BT RIX, R whiis 5% &
FIVPBERREX, SRk Fa B2 Kb P2 — (Zhang et al, 2003a; Chenand Li, 2011) . MPRGIRIX
B AR B it ARG O™ I, 38 S S B s aE R e A ™ D s e < Ak, 2B Ak
IR N T AN E R 2 22— (Jickells et al, 2005; Boucher et al, 2013; Choobari et al, 2014; Huang
etal, 2014) . KR SSRAAH AR FZARBAEWA T, — 7 mXCEIERRAERY . ik e
Z BRGNP A G 3 5 A4 R AR S (Gong etal, 2006; Louetal, 2016) LA
K5 #ij (Shietal, 2011; Liuetal, 2015; Lietal, 2016 ) Fl N HEDIRA ( Tegen et al, 2002; Liu et al,
2004 ) FYIAROC; J3— 07 TV A58 o0 2 R ER SRR S = W3 72, AT Re il a1 1 524k
(Huang et al, 2014) , §20a FilERYasUiiat (XIEARSE, 2004; Linetal, 2004) , FENHFRHE S
TR DX M TR I LSRG, S A ZE K (Sun et al, 2012 ) o SEMH KR AU i 3 [ 1) R <5 ( Sun
etal, 2012; Huang et al, 2014 ) A4 5 ( EYIIHEE, 2015) , i g5k £ K55 (Rea
et al, 1998; Bailey et al, 2011) , it INERICER S TR Bbe S L B RGN A ) (Jickells
et al, 2005; E43ESE, 2000) , #Eif B A IMEIKS CO, & (Mahowald et al, 2006 ) . #7352 BRERIE
Wy 25 m R AR B2 F (Maher etal, 2010)

TN RATES R R G h i EEAE, Bk T JLAFE R E NSNS T — &R 558 A0 I 4],
i ACE-Asia ( Asian-Pacific regional Aerosol Characterization Experiment ) ( Huebert et al, 2003 ) .
ADEC ( Aeolian Dust Experiment on Climate Impact ) ( Mikami et al, 2006 ) . PACDEX ( Pacific Dust
Experiment ) ( Huang et al, 2008; Stith et al, 2009 ) 5, RAH LM . T2, Silair. i
BAEREE T B, PR TE Jm b s D BURUBE A HE . A% . TR A S G R i 47 1
KW S5HLAT5Y ( Zhang et al, 2003b; Huang et al, 2008; Che et al, 2015; Xiaetal, 2016) . 5
IR, FREREEZ AT T i E b il SR A T XA RO 2R 5 X T S AR A K A5 (An, 20005
Guo et al, 2002; Bronger, 2003; Varga, 2011; Sun et al, 2012) . [EFR%E UL HFIREE G 2 4H 2150 )it
T DIRTMAP ( Dust Indicators and Records of Terrestrial and MArine Palacoenvironments ) ( Kohfeld and
Harrison, 2001; Derbyshire, 2003; Bullard, 2010 ) Fl QUEST ( Quantifying Uncertainty in the Earth
System ) ( Sarah Cornell et al, 2011 ) FXUARAFFETHRI, 2] DA 423K RURE JRAR: LA I PR o i S H A 37
iR (Maher et al, 2010) , X8 TAEEE T T BB A HEHCR G XA IE 5%, R ORHHES) 13 K2k
PEF AR FI AL BIATR, (EAT R 2 AN [ 23 RUBE TR ST A XU A9 B 3 AR RN S PR B 800, 1Y) 2227
WE5E, ALHGE IR Bl 8 i 25 03 FEOULI | VRV - Bl BRI B SRS 5 MBI S S B E A
LS G ERE R ANl 23 RUBE IR B KRG PR A R AT RN 1 27 FHER BB, LLRR
20 3% Bl IR S 25 A3 FE AU 55 4 0T Hl o i s AR Rl G RIS

BEXT HETE IR BT b s 25, LA ERR B BRI BE AT il 22 3k B, BRG vh ER2 B
T SR BRBETE T . P EARRR AR . T ER B BRI JE Rt
TR o — MR S i S By, SR R A i AR R BRAE A S it E SR i H (O



56 XIGEAR, A MEPHRCRIRFRAYSRE | LA FIPR AL EiE

PHRRIER L R L AL EAEE RN ) IR HE (I H 5. 2016YFA0601900, rf Ja I B % 3 22 2% Sy
2500 Ji7G, PUATHIN 2016 4F 7 A& 2021 4 6 H ), SO ERBHE A EBCE TAETF R LOK, EZRE
R Ve G S AR O M N = K =R AT S N S B2 EWVE 31 v d o | P b £ 7@ I
WARIER . WIDIE shad F2 5 D7 50 SR 58 7 T A RIS I RRA LR | 24 B UL 5 2R ) B
FEBMIL. T2 M AR RIS, i EPANEI . SR, TR KU SER T, 4K
BRSNS Z A5 7k B AT AILES & RN Bl XUAE 5 RO R KR TE SR A f%T L, R8T R SR b ot
3 22 ROBE S AR B . AR AR i BRI 9 o 3X — B S AN B IR A B A S 4 BR AR fb G
I FEZ — PN XL . B 1AL AR, 17 X e AN A A7 R B L SR 3L

FEFE R

Upper westerlies ~

>

LET s ‘ = - 3

Winter monsoon * R lﬂfﬁ’ L iz W RS mERE I
>

Emissi d diffusi Short-distance Chemical- Long-distance

aVisiTona! EXE ERUIRIIen g transportation - - reaction transportation

AN s w e «
Dmdiite | WL K Lt

. o) « &  Gravity settlin, Wet deposition Gravity settlin,
SR, * < ‘. Y ‘ s ty g posit ty g
Surface wind . ( . (’) . . ‘ v *

P
’ ﬁl. (3[5?) .ﬂzﬁF%S@ R e H=~dp *
: . B DIAR (alt=
rr - N

Dust emission
- Lacustrine Human settlements

~ sediments

@&  srant

BT RARAERR S PR R A

Fig.1 Diagram of dust cycle and environment effects
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Fig.2  Logical connections among the four tasks of this project
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