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Table 1 Grain-size component content and parameters at different position along the railway in the shrub desert

RifEd15y BESEL

K R
fE e wrbk Wiy iR b HLY> 500~ HRY> WA M, P
<63 pm  63~125 um  125~250 pm  250~500 wm 1000 wm 1 000~2 000 wm >2 000 pm  /pum ¢
e 1 61.23 29.58 9.19 0.00 0.00 0.00 0.00 3592 1.85 047 1.04
A 57.44 26.75 10.03 0.00 0.04 3.29 2.44 41.56 230 0.16 1.63
3 62.73 27.17 10.05 0.05 0.00 0.00 0.00 3505 1.87 043 1.03
et 1 27.58 14.06 19.28 18.99 17.88 221 0.00 149.54 2.08 024 0.95
¥, 30.26 17.31 20.07 16.98 13.27 1.83 0.28 12891 2.03 0.15 0.99
3 38.68 19.56 22.06 16.47 3.23 0.00 0.00 8524 196 022 1.02
M1 36.69 18.84 18.27 14.30 8.41 3.07 0.42 99.56 2.18 0.10 1.07
e, 37.17 20.03 17.50 15.04 10.18 0.08 0.00 99.28 2.06 0.11 1.02
3 30.04 15.45 16.40 15.60 18.24 3.68 0.60 140.56 225 0.16 0.95
M1 61.16 27.34 11.25 0.25 0.00 0.00 0.00 3626 1.88 043 1.03
Hn 55.42 25.52 12.65 0.24 0.09 3.85 223 4445 232 0.15 1.6l
3 40.66 31.22 13.68 0.05 0.97 8.52 4.89 69.84 2.19 0.08 2.12

AR T A, A BT T AR e DR PR
i M, o SK K, WESBIME . M, F- 4 {EE Iy 43.85
pm, A3 A 117.18 pum; o FEEHE N 2.06, 41 3
$92.09; SKF-YI{EHE A 0.29, 1035 4 0.16, — FH #L
Sk IE A D B B K TR e AN 5 K, 7 BIEE AN
1.41, W BEAS S 0% 4 1.00, 8 T P 456 5 . #E AT
T - SR04 B S /N F 138 i B B R, B DT RN
Y Re R eI an . TR KR, LS T
PG, DR 43 A B AR vh , 30 e URR Wy e 2 3
% AR, HENRIH B S e R B AR T
HABR T 2, ULBHUTR) i M A 25 .

2019—2021 4F KUAL K 7, i 3 AR 1 X
M 213 mes™ AR PR VR 3.91%, 4E ¥ DP Ry
19.89 VU, LAY X X1 #5855 , S sh AR A%, AR 4
B 5 B U HE AL RR By () s B e T LA R B HEAA R
Wb i %, VARAL S W00 AAn bk 3, DI
LA F 20 ORGP 22, 15 W 40 AR
PO B ROk . S5 AT RS I XU A
FATT AT LA W7 R T TV DA b 26 VD ) R 7 R R T
AN RSB ERS A0 bR R RRE .

3 g

WFST X M 2 4E 2 DP XN 19.89 VU, 4E 2 X3k
2.13 mes™ AR FR VP R 3.91%, KB 1 IR B A
TG C ARG T2k B U £ Aol o . R R K B IX s

PR T | R R D TR A R 5 Al
Bl ) SR AEAE 28 (R S T 2207  ARAIR AR IX i
TN IR 5 55 D R T R - Pl T 32 e T v L
TEBELES , AT KA 55 5 b 32 w9 7 35 R K AR XL
200 AR I T Ml B AEURE ) RDRE B 11
TN R A KU JEE 2 2wl 4A R, DU TR) 46 v BT A
4 1 29 114 IR T AR 5 A1 ) R 2 AT T R
K, PR S SOGB4 55

e B E A S VR B, KRR £k A T
(E14), i KA FE AR B FE 05 . 2019—2020 4
HF B A& Z T 7 18 DP 5 A R 40.15%
79.86% F1 97.21%, 2020—2021 4E /5 [ 4> 51 N
56.29%.92.34% F11 93.01%, ME A & Z= 5§ X J5 [5] DP
WS o R R R A ZE T BT e KU R
RG> BG4 JF A nT B fk (A2
T I b A B PR TR T T AR A R i 1S
AT R AR ST 38 0. BeAh , W 52 X Rg 4 24 42 1l
Jik , & 295 23 ST I3 T UL A sl XL, S 20RE K
N o BRESAERIEIE X R BUR AR VUE 1], A IR
B RR R R, 325 1 R RS 1 XUV O 2 0 K B
TR B SR, (EL R 7R B A1 2 58 vh R LA B
b FEAEA B, TR S AR R A K

TURR WKL EE S 5500] DA B e i XU b 350 K XL
VYRR I EREED . SRR AR I B 43 A B A
A BEAE f M i A T T2 B e, — e A



56 h B o5 43 %
L E7Rai N2 - R NG o T I ST 7/ B TR s P O 1 €8
i, RECE YRR IR, (B DT YR B At A2 3% PR,
JEW AR RS R R AR o B R AL A ~ )
R VD B R 3 Hb 2 ) R 1 R 4155 i (1] S0 RIA THURR I 2R/ v R B RV
W58 S B Y KR T 55 KU Be o 5 - 147 K FEAERYIFSE [ D | E RIS HE S i ARk K2, 2019.
' ’ (2] ZEfroe, gk, 7, 5 TR X Y R G E 1 4
; CH Ve MR b 25 R R
VAR s HLUC TR DA A7 A58 Tl&%*E*LQ ’ j_g_l{ﬁ;"% BIKSCAWFE R [T]. b VDL, 2009,29(5) : 845-852.
VTt — RO e BRI R () s or e TR O A MR SLIR S 2
P, T8 R H R 45 By, DR AR 4 o3 fie 32 XUk, 4 (7], HUF2E4 2010, 65(3) :339-350.
e B T B LRV G T AR DR AL et (4] BT WA R % 2018 SEUES S AR 15 12
%ﬁ,{f&ﬂ:@}i\ ; Ak , W 1 0 3 2o 1 i XLV 375 20 FERAEZS RO [T ], Bl B2, 35(10) : 2327-2335.
_ [5] B, s, Hede s Padbm T 5 IX T 54 4 oK o fE S A
e R 571 MV SPA L 381 i
HL) :qufjj?aj%j";ﬁﬁéim iﬁﬁ/}i’(p{ﬁ(‘ - ’{% PR # ). K £ BREEREE,2015,13(3) :90-96.
IME R R ID s 17 B i, RE M8 422 A XUV 37 Hh 41 ik (6] BRERE . TEIAS 250 5 SR TS UL W0k,
DR FHEN T I 433k RBUZ B0k e X T PGSR LT]. PP VDI, 2018 ,38(5) :954-962.
A7 $a7 BE ) & A2 Py T~ [ (7] Ze#, &3R5 BRIERE, % . S8 R AU SR TSR e i vb
K ITEE B SIVE R N Hehr B 0 = ARG, 327 [ AR
7T /NI ) R DT |l R e IR VD R R (4 2 W FREDUBURAAE LT ] E VD5, 2018,38(1) :68-75.
. \ (81  Zrgkz M b WIS, 55 8RITER LR IE VD Fe Vb ) ok
[40] 2 =N ] =AY 23
e Iﬂﬂ%%\@ﬁmiﬁ%ﬁ?n E/JJ? i VIF%B%% ’ i B RS e [T). FP VR UE, 2018, 38(5) :909-918.
AL T AT sh BEBOP BRI OO RO (o) mamo s e BB R TR
Ve oy B2 T H R S N A FEBRAR T AL Birit (9], o L IR 5 5 53792541, 2007, 18(1) : 59-63.
VE SN b ZE A B R L T LA VAL AR R . [10) RRERTE IR BEDE S M BRI K I AR IE
IEA , BE AN 5 R LA K I T 1 R TR 0 e B B4R HE HE BRI S (3], o R B F 2 ,2010,31(5) ¢
15-20.
0w 425 4 ¥ Bb v Vi L N |
OB GBS BT LRIy e g e i saupms rimros s2mm
v, AR B T HE DA BE NS A AU HE R L R Vb W i AR PHEtIS (1], i TR 2015,32(7) : 13-17.
FE, B 1RV [12] Cheng J J,Jiang F Q, Xue C X, et al. Characteristics of the di-
A sastrous wind-sand environment along railways in the gobi area
4 -Q-EI:-LL’. of Xinjiang, China [J]. Atmospheric Environment, 2015, 102
344-354.
_ B bE R S A b o o
20192021 4, FR-HHIRAKBACIMAR 13y g a5 b meBR S BRI R
BUF AR 2.13 mes™ AR ER T RS 3.91% , 4R (3] HuER R 23E JE 2019, 34(6) : 573-583.
BIDP}19.89 VU, J& TR BB EREE , MUITHLES , KU (14D XUFRIEE, (7 S0kE , BEAL2E, 45 . 24 4 1L g 08 € K 3 35 e
WS R SE . W I BAEEAS AL/, B A (L L & 3 BB SPHT [ BRI 1T, 2018,62(4) £ 130-135.
PR PSR LRI (R R TR R TR TR
N e = | N A2 N N CERIE I, :04-006.
HE, HBEE A2 TR A B AR T AUy [16]  THREEZE . 44 1l B IH M TG R M0 ). b R4k B, 2017(4) «
i KUFN O mE X, B2 Sk i P8 XL, 75 2 o0 D P XU RN 76-80.
B AL [17) REdk, B0E H , F A5 BT REE [M ] L5t <%
S B LR A ORI o 4% R 38, o IEHE 200523,
i 12 <63 wm (W Vb B 41%~63% . <250 wm (R [18] Fryberger S G.Dune forms and Wir,ld regime[ M ]/McKee E D.
?//[\ \Tﬁéﬂi b i é[ﬂ b )é‘/a\iféﬁﬁ 85%.>500 wm *ﬂ%ﬁ*ﬁ A Study of Global Sand Seas.Washington, USA : US Geological
Survey, 1979 137-169.
B R i 14%; <63 wm A3 VD 3 5 28%~39%.  [10] pisn AR ARSI R TR (D). o b 1997, 17
<250 pm 0 F0RE B FE 60% Lh 1, >500 wm 5k (4):30-36.
Jo A 22%. WENULEU M, 43.85 pm, o g [20] EORGE RS ST R TR HTIE]. T RK R
2.06,SK 4 0.29, K. 1.41, 1343 3% 117.18 wm IR538E,2007,21(5) : 116-120.
o \ " [21] SR GOTE, AT, SR AR S, 45 S0 v 1y o SR X KD 3R
v RH YA o Vi H !
2'09“0'16 100, Dﬁﬂﬁ{)‘ﬁ,\ PEEE, {é%\ NE FB 54T (0. v VD, 2012,32(4) :896-900.
DY UIRR AN, AR 22 Ho A fE v Ui AE G [22] Folk R L, Ward W C.Brazos River bar: a study in the signifi-

AR PR b 3R W) S5 8 O RS E AN URE B A U

cance of grain size parameters[J].Journal of Sedimentary Re-



55

WL

FUR AR KA BRI T ST BERE NSl 1 3085515 DU AL BE AR E 57

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

search,1957,27(1) :3-26.

Krumbein W C. Measurement and geological significance of
shape and roundness of sedimentary particles|J].Journal Sedi-
ment Petrology, 1941,11:64-72.

AR I BT BEBRAL B OB (1) R EE 437 R I (M. b
SR R L 19781 1-3,44-53,

AR, £ %%  BARUTRAEE MRS M ] db st Bl 1 i
1985:8-9,14-16.

Zhang K, Qu J, Han Q, et al. Wind tunnel simulation of wind-
blown sand along China's Qinghai-Tibet railway[J].Land Deg-
radation & Development,2012,25(3) :244-250.

Zhang C L,Shen Y P,Li Q, et al.Sediment grain-size character-
istics and relevant correlations to the aeolian environment in
China's eastern desert region[] 1. Science of the Total Environ-
ment,2018,627:586-599.

Liu Z Y,Dong Z B, Zhang Z C, et al.Spatial and temporal vari-
ation of the near-surface wind regimes in the Taklimakan Des-
ert, Northwest China[J].Theoretical and Applied Climatology,
2019,138(1/2):433-447.

Wang X M, Zhou Z J, Dong Z B.Control of dust emissions by
geomorphic conditions, wind environments and land use in
northern China: an examination based on dust storm frequency
from 1960 to 2003 [J]. Geomorphology, 2006, 81 (3/4) :
292-308.

Zhang K C, An Z S, Cai D W, et al.Key role of desert-oasis

transitional area in avoiding oasis land degradation from aeoli-

an desertification in Dunhuang, Northwest China[J].Land Deg-
radation & Development,2016,28(1):142-150.

B TG RE XU TR 5 Rl A 5 T b e M RS
PERRRE [T]. Hh 7, 2004,24(3) :25-31.

T BH AR AT A R T, A AR R X R XU g 1 P
SMILIAFSE[T]. K LARFEH 5T, 2006, 13(4) :37-39.

B, R AT, SF BT SR 0 XU e 2 B XU
YIRENESELT ], AP 24, 2013,35(5) 1 103-107.

Pye K.Aeolian Dust and Dust Deposits| M ].London, UK : Aca-
demic Press, 1987:108-115.

Warren A.Dunes: Dynamics, Morphology, History [ M |. Black-
well, USA :John Wiley & Sons, Ltd.,2013: 14-20.

Rk B, AEM, 5 P EVBOREE MR ZEaR [T, P
VIR, 2016,36(3) :597-603.

DL, W REE IR IEA, A5 IR 2 DU AL BE 2 (1) 4347
FRIE R HSEM R ZR (] U0, 2016,34(4) : 679-687.
Zhang K,Qu J J, Zhang X X, et al.Protective efficiency of rail-
way arbor-shrub windbreak forest belts in gobi regions: numeri-
cal simulation and wind tunnel tests [J]. Frontiers in Environ-
mental Science,2022,10:885070.

F 2, BESE IR, SF T AN DT RN b S 28 T e BE A
LRI LR AE LT ). K L ORFFITSE , 2021,28(3) : 38-44.
Zhang C, Zou X Y, Pan X H, et al. Near-surface airflow field
and aerodynamic characteristics of the railway-protection sys-
tem in the Shapotou region and their significance[ J].Journal of
Arid Environments,2007,71(2) : 169-187.



58 rh W 943 5

Wind dynamic environment and sediment grain size characteristics
of shrub desert along Dunhuang-Golmud Railway

Zhang Hongxue'*, Zhang Kecun', An Zhishan', Yu Yanping’
(1. Dunhuang Gobi and Desert Ecological and Environmental Research Station / Key Laboratory of Desert and Desertifica-
tion, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 2.Uni-

versity of Chinese Academy of Sciences, Beijing 100049, China; 3.Gansu Agricultural University, Lanzhou 730000, China)

Abstract: The Dunhuang-Germany Railway passes through the desert area in northwest China, with bare sur-
faces, abundant sand sources and strong windblown sand activities. This paper reveals the wind dynamic environ-
ment and surface sediment characteristics of the shrub sections along the railway through field wind fixed posi-
tion monitoring and surface sediment grain size analysis. The results show that the annual average wind speed
and the frequency of sand-driving in the study area are 2.13 m's™ and 3.91%, and the annual sand transport poten-
tial is 19.89 VU, which is a low wind environment with little inter-annual variation and obvious seasonal varia-
tion, and the highest sand transport potential in winter. The dominant wind direction is relatively homogeneous,
mainly south wind and west wind, and with significant seasonal variation. The sediment in the shrub desert is
dominated by fine particles, with <250 pum fine particles exceeding 85% and dominated by <63 pum silt; The <
250 pum fine particles content on the unvegetated roadbed slopes ranges from 60% to 80%, with >500 um coarse
particles content reaching up to 22%. The mean grain size of the shrub sediment was 43.85 um, with a skewness
of 0.29, kurtosis of 1.41 and sorting coefficient of 2.06, and the corresponding value at roadbed slope is 117.18
pm, 0.16, 1.00 and 2.09, respectively. The sediments on the two sampling points are poor sorting, and the sedi-
ments under shrub are finer with a more concentrated grain size distribution, indicating that the surface material
is stable due to shrub protection and fine particles are well preserved.

Key words: shrub desert; Dunhuang-Golmud Railway; wind dynamic environment; sand drift potential; grain

size characteristics



