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Fig. 1 Sketch map of the study area
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Fig.2 Schematic diagram of instrument group installation and erection point of acolian sand observation field (A, The

instrument installation schematic of W and S observation field. B, The sketch maps of S observation sites. C, The

instruments installation schematic of E observation field. D, The sketch map of E observation field. B represents

BSNE Sand Collector, M represents MWAC Sand Collector, D represents Dust Cylinder)
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Table 1 Sediment particle size range and category
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Table 3 The particle size parameters of surface soil
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Fig.3 Distribution of land surface and aeolian sand flow particle size with height
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Fig.4 Distribution of sediment discharge and standard deviation with height in three observation fields
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Fig.5 Structure function of aeolian-sand flow

J S I, 4 TR AE 60~200 pm, PR 5 — XD 15
S RIS TR AE A — 3 (A5 7R B A2 P I i
B RS T AL RO [] T — M XD 3, S 2P o
AINEEE I T2 B R A VY R H 2 ) o v A0 AR ) I
W R R ANy o TR R AN
B AU DX, BORL Y BAS A0 VY R L A T
FAAMILRE X A9 KD AT

SRR 3 A7 () KD i 25 A R AEAE (A7)
P 1.16~2.54, RIERIE HIWFIE, NI iR
FROEE R T 1B AR AR I, R A 3R
iz e 1, BEARESE X LAk Sz i i oy . 78
FE T ORI 37 R A A I 2R DX ) S 27 XL I 45 ) A
HEAE A5 4 1.81.1.77 F11.25, Pi B 5 5 T & X AR
EL 0 A AU s i B Ry 2



o5 3 1) JUMEARAE VLIRS T I R ORI AL B 43 A 5 K 4549 55
3 Q:lI::.Lls [12] Mu G J, Yan S, Abuduwai J, et al. Wind erosion at the dry-up

L I S ) RV 2l LXU B R i o 3
I B e B VR IR, D AR RO A
SR HORJUE T2 F

L T80 AL S 2 TR ) B R AR 0 AT A [R] T —
Jie 1) S RE VDM S W B4 DY R R O T AR T
By, ABORL Y o R, S EOH R TR A A
[l Tk X

O A AL I RO R T A —
TR B AR AURE ) 5, 3K 4 78 T b A 3 7 AT
RELATRIAE 3o 3, A 5% i gl

SMATIT 5, 57538 i 4sk ) b 22 ) S50 2 W KL
SR LL S b Ak sl 7 s AN R T — B A AR i X
AR YD e o DRI, AR AR50 I T g 2R 3 XA XL
12 Bl ML AT A5 S5 58 S TR RES Sy e €l X 1
WAL A XD T E B R TR B ABE 45

SE Ik

(1] AT &, BT YA g b i35 T AL L] R <Rt
“7,2003,27(4) :591-606.

[2] Stulina G, Sektimenko V.The change in soil cover on the ex-
posed bed of the Aral Sea[J].Journal of Marine Systems, 2014,
47(1/4):121-125.

[3] Mees F, Singer A. Surface crusts on soils/sediments of the
southern Aral Sea basin, Uzbekistan [J]. Geoderma, 2006, 136
(1/2):152-159.

[4]  Micklin P. The Aral Sea disaster [J]. Annual Review of Earth
and Planetary Sciences,2007,35(1):47-72.

[5] Cahill T A,Gill T E,Reid J S, et al. Saltating particles, playa
crusts, and dust aerosols at Owens (dry) Lake, California [J].
Earth Surface Processes and Landforms, 1996,21(7) :625-639.

[6] Gillette D, Fryrear D, Gill T, et al. Relation of vertical flux of
particles smaller than 10pm to total acolian horizontal mass
flux at Owens Lake[J].Journal of Geophysical Research, 1997,
102(D22) :26009-26015.

[7]  Gillette D, Ono D, Richmond K. A combined modeling and
measurement technique for estimating windblown dust emis-
sions at Owens (dry) Lake, California[J].Journal of Geophysi-
cal Research,2004,109(F01) : FO1003.

(8]  Ewte, gy, ZIm, 55 BRI HL X H AR PR BT i A8 K H
XA BRI IR L[], 55 D 22 WF5Y, 2008, 28(1) : 150-153.

(9] AL, BV, Eaas, 45 55 1 50 TR KT i 25 4
B RARASAE ()] A2 257240, 2021,40(4)  1166-1176.

[10]  SBAVL, 4% FOME, L3R, A% 55 1 50 T8 X7 DX bl
TES MR i R [T K RO BFST,2021,28(1) : 19-24.

(11] Tl s RPER), S, 45 S LE v XD i B2 IR I L 23 (1)
225t [T K AR, 2014,34(4) 2127,

[19]

[23]

[24]

bottom of Aiby Lake: a case study on the source of air dust[J].
Science in China(Series D),2002,45:157-164.

177 BUAERSN I3 RV VR IR ER AR ik s R (5 o L)
L I AT ] TR T, 2009,32(2) :211-217.
XA, & 17 - BUAERSN 7, ST HsE 3 e b X R A i
TURLE & B R T ] vk 1+ ,2014,36(2) :352-359.
AR L L TR R v A B S s AT LRI AT 5 (D], 5
BT HEIT AR, 2007,

LI AT AT 3L X A b S [T ). T R X E
5t,2003,20(4) :322-325.

KN BL S YA AR BT DA A R i DR o
[J]. 542 MF5E . 2001,21(1) : 29-40.

Du H Q, Xue X, Wang T, et al. Modeling dust emission in al-
pine regions with low air temperature and low air pressure-A
case study on the Qinghai-Tibetan Plateau (QTP) [J]. Geoder-
ma,2022,422:115930.

Reynolds R L, Yount J C, Reheis M H, et al. Dust emission
from wet and dry playas in the Mojave Desert, USA[J].Earth
Surface Processes Landforms,2007,32(12): 1811-1827.
Bucher E H, Stein A F.Large salt dust storms follow a 30-year
rainfall cycle in the Mar Chiquita Lake (Cérdoba, Argentina)
[T].Plos One,2016,11(6):e0156672.

Wen J, Qin R, Zhang S, et al.Effects of long-term warming on
the aboveground biomass and species diversity in an alpine
meadow on the Qinghai-Tibetan Plateau of China[J].Journal of
Arid Land,2020,12(2) :252-266.

Liu BK,DuY E,Li L, et al.Outburst flooding of the moraine-
dammed Zhuonai Lake on Tibetan Plateau: causes and impacts
[J].IEEE Geoscience & Remote Sensing Letters,2016,13(4):
570-574.

Zhong L,Xu K P,Ma Y M, et al. Evapotranspiration estimation
using surface energy balance system model: a case study in the
Nagqu River Basin[J].Atmosphere,2019,10(5),268.

WHE T, SR EE 2 , 0 SCHL, A5 nT ) Y L T8t D I DXER
S A bl BE g stk I L0 ] vk %+, 2020,42(4)
1344-1352.

Lu S L,Chen F,Zhou J F, et al.Cascading implications of a sin-
gle climate change event for fragile ecosystems on the QTP[J].
Ecosphere,2020,11(9),e03243.

Pye K.Eolian Dust and Dust Deposits[ M ]. London, UK : Aca-
demic Press, 1987.

Frank A, Kocurek G.Airflow up the stoss of sand dune: limita-
tion of current understanding[] ].Geomorphology, 1996,17(1-
3):47-54.

BHEC, A A, AL ES SR, 55 BT B U 3R 1A 100em = 2 4
R ik v BT A PR A B 0] BB, 2012, 32
(7):892-897.

Bagnold R. The transport of sand by wind [J]. Geographical
Journal, 1937,89(5) :409-438.

Bagnold R, Barndorff-Nielsen O.The pattern of natural size dis-



56 rh W %43 45

tributions[ J].Sedimentology , 1980,27(2) : 199-207. [38] RIE.RbHugaE( M dbat: B R, 198759,
[31]  FRESss, whEOCC, B, 45 8 HIE U 3% 10 XG5 2 5 AL 7 [39] Shao Y P.Physics and Modelling Wind Erosion[ M ].Betlin, Ger-
AE A SR AR [T ], E R, 2012,32(1) : 9-16. many : Springer Science & Business Media, 2008.
[32] XUJWBA, 7730, B4R B H IR s Ak i Kb it 25 44 [40] Zhang J, Teng Z, Huang N, et al.Surface renewal as a signifi-
[J]. HEVHEE,2019,39(6) : 76-82. cant mechanism for dust emission [J]. Atmospheric Chemistry
[33] Selby M.Rates of denudation[J].Geology,1974,19(12):1169— & Physics,2016,16:15517-15528.
1172. [41] Marticorena B, Bergametti G. Modeling the atmospheric dust
[34] Han QJ,QuJJ,Dong Z B, et al.Air density effects on aeolian cycle: 1.design of soil-derived dust emission scheme[J].Jour-
sand movement: implications for sediment transport and sand nal of Geophysical Research, 1995,100:16415-16430.
control in regions with extreme altitudes or temperatures [J]. [42] Zender C S, Bian H, Newman D. Mineral Dust Entrainment
Sedimentology,2015,62:1024-1038. and Deposition (DEAD) model: description and 1990s dust cli-
[35] Friedman G M, Sanders J E.Principles of Sedimentology [M ]. matology [ J]. Journal of Geophysical Research: Atmospheres,
New York, USA : Wiley, 1978. 2003,108(D14) :4416.
[36] Pye K.Properties of sediment particles [M ]/Pye K. Sediment [43] Shao Y P.A model for mineral dust emission[J].Journal of Geo-
Transport and Depositional Processes. Oxford, UK : Blackwell physical Research,2001,106(20) :239-254.
Scientific, 1994. [44]  madhr ATAb 300 b Je 4 38 XUk ) T B 43 A (R0 2B B9 D).
[37] Folk R L, Ward W C.Brazos River Bar: a study in the signifi- BV, 1997,17(1) : 11-16.
cance of grain size parameters [ J].Journal of Sedimentary Re- [45] SRIE. RN HHSIE VS TRE2E M) db st Bk2% 1 MikL, 2003
search,1957,27(1):3-26. 66—-69.

Surface particle size composition and aeolian-sand flow structure
of Zuo Lake Basin in the source of Yangtze River

Fan Yawei'”*, Du Heqiang', Lu Shanlong’, Han Zhiwen', Liu Xiufan'?, Liu Xinlei'’
(1.National Key Laboratory of Ecological Security and Sustainable Development in Arid Area, Northwest Institute of Eco-
Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 2.University of Chinese Academy of
Sciences, Beijing 100049, China; 3.Key Laboratory of Digital Earth, Aerospace Information Research Institute, Chinese
Academy of Sciences, Beijing 100094, China)

Abstract: The dry lake basin is one of the main sources of sandstorms in arid and semi-arid areas. With the burst
of Zuo Lake in the source region of the Yangtze River, a large number of fragmentary materials from the lake bot-
tom was exposed to the surface and became the new source of sand. The increasing sand storm disaster seriously
threatened the ecological environment of Zuo Lake Basin and the safe operation of the Qinghai-Tibet Railway. In
this paper, the grain size distribution and aeolian-sand flow structure of surface and aeolian-sand sediments after
levee breach of Zuo Lake were obtained through systematic observation of acolian-sand activities in three typical
parts of west bank, south bank and east side of Zuo Lake. The results show that the west bank of Zuo Lake is the
most intense area of sand activity in the basin, and the west bank and the south bank are the main source of sand
and dust areas in the basin. The east side is the sedimentation area, and its blown sand sediments include both lo-
cal sand materials and the dust from the west bank and the south bank. Due to the fine grain size of lacustrine sed-
iments, the sand flow structure of west bank decreases linearly with height. Combined with the grain size results
of surface and aeolian-sand flow sediments, it is speculated that the sand and dust initiation in Zuo Lake Basin is
mainly aerodynamic entrainment, rather than the saltation bombardment as traditionally believed. The character-
istics indicate that the aeolian sand activity in the dry lake basin in the plateau region is unique, and the preven-
tion and control mode of low altitude areas cannot be copied in the prevention and control of aeolian-sand.

Key words: Zuo Lake Basin; dry lake basin; particle size distribution; aeolian-sand flow structure; dust en-

trainment mode



