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Fig.1 Distribution of four shrub species and locations of sampling plots in the study area
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1.2.1 HEYEENE

TP LU 4, 7 4 PP MR BE N A3 A IX, 44 fifi
HLIBCRE S5 [ e iy b A i 7 MR D7 (R 1) . TG
JUI £ V0 HE AT ) Rk = e R 12 SR AR AR A Fh
KA R
122 IERESNE

FHAS ROWAE 7 RS VD HE 04 il e e v 2
HEATI L , X6 BT A SE B 3 0k,
DA St AVD HEA Tl A 38R A Sk
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WAL AR F 2 ST E R O WA TR
LR L BT IR, AR £ 5 e
L BLBSR R PSR, Bk R 453
VR, 3 B £ 00 0 R L,
AR

S, =1/4n x Ly x W, (1)
V,=1/6m x W, x H, (2)
V,=1/6n x L, x W, x H, (3)

V="V,S, (4)
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Fig.2 Wind rose diagram and spatial distribution of sand-stabilizing vegetation in the study area

R1 BEAKRDMNRELREMERE
Table 1 Sizes of sampling plots and number of

samples for each shrub species

By THE NI BEAK /B BEJ5 IR
R — B 25 50 mx50 m
T FEH 21 100 mx100 m
= P AR 14.2 50 mx50 m
7 AR 31.11 50 mx50 m
7L 1) 45 100 mx100 m
IS el 5 100 mx100 m
Tt 13 8 50 mx50 m
Ry=(Ly+ W,)/2 (5)
XL, W, H 535 R REN K TERE = 5 S, N

THE DAL e TR 5 W7, Ay BRLASE Sed i 1 RR AT 2 4R Vb ) o 7
R L, W, H, ﬁ%’]jﬂ@é)ﬂ jﬁkiﬂi S A RN
S TS HERCTH AR s VAU HEAR TR s R AV HE A2
1.2.3 ll'l.ﬁl%ﬁnnikﬁﬁvﬂum

AT DA Ay oLy 2 R XU 35 0 X 5 A
XU BT T XU T XU B A T XU
W HTR SRR A K R AR TE N T A DT R S A T
SHRG B RE S6 MRGHEM . XM RENTA
:f:tlé A7 55 55 1 Ak #S | fd H Malvern 23 ] 1y
Mastersizer2000 R FEE AT TR EE I A2 o

1.24 RNESEITERARHER K 5 IRE

KL BE 2 H00 11 5% R H Folk-Ward 19 KL B 28
', F GRADISTAT i B 43 A1 FR A 45 3] 45 R 2
B, KL 73 9k FH Wentworth 7326 (62) .

®2 RIRARKIS IR

Table 2 Grain-size composition classification standard

LR pm
it 0~2
& 2~4
il 4~8
A 8~16
HLED 16~63
e anty 63~125
gt 125~250
b 250~500
Kb 500~1 000
BeHLAD 1 000~2 000

1.2.5 HREHNITE
I3 T8 4 BURE NS 22 7 5 R [R) R/ INEURE 9 1Y

A~ EL[24]
B o

&

R, S_D_V(r<R,.)
( ) - Zrsh) (6)
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AP DRI ARSI r o - HORAR s RO i 90
HER AR (mm) 5 R, o~ - HER AR A M KAE (mm) ;
V(r <R)HNEHERAZ/NT R LR E(%) ;
Vy RS R RAR TR B TN (%)
1.2.6 IMEEURNIE S 5T

R TR TR A5 30 )2 g A 9 — s 1
28 K & TR W0t 24 53 B0 e A B 20 43 . R L
FRRL B | ARAS A R AR B 43 F k5
FH Excle F A5 44 9 0 b o Al 25 5 B B2 1Y)
X BOVE A At AR s, A 1 O 22 4 R A s, A5 21
Rl 22 M4k ™.
127 Hit=E5H

fifi I Excel 2021 X 84k 1464791 25 4 B A3 47
HRF YA AR MEZE . BT SPSS AT AR R Uy 22
O FEEAT T 22 43 BT, REAS [RAR 40 10 k2 200

TR B RE G 2H R 0E A 1E A VARG 06 AN 22 S5 AR 5
K PBUE B 25 5 8 2 (P<0.05) , K FH LSD % 47
HIG L ®E LA, #H] Origin 2021 #E474H &1 20 Br
AR S04, I HIAH D 2

2 HBRE5HR

2.1 AFHEMFNE N D HE R SHEE

2.1.1 ENEEHHE

BEERUI N R v i = NS U EINS T N N
TERR S AR IR AR I 22 5 (3R 3) . MEABR A%
M (1.61 m)>#242(0.76 m)>EL 5 A (0.35 m)> 4 #
(0.34 m) . ¥ M\ 5 i 1 AR BR A0 (25.19 m?) > 1 )
(11.75 m*)>EL T AR (2.93 m?)>142(2.60 m?) ., FEH)!
ke e 5 e R 127 0 o 1 LA DA 5 1) R SR R e A
I AR R s A0 SR AR e iR 343/ o

R3 ENDHERSSH

Table 3 Morphometric parameters of nebkhas formed by the four shrub species

HEMER JAESR H/m L/m W /m S /m? v jm® L/m Wy/m  H/m S, /m? Vv /m’
Wt R 1.50 430 430 14.52 1.34 3.45 3.70 0.90 15.69 9.42
/ME 0.40 0.50 0.50 0.20 0.10 1.00 0.50 0.10 0.44 0.04

P {E 0.76 1.63 1.62 2.60 0.53 2.76 1.75 0.41 4.50 1.79

brifE2E 0.28 0.86 0.86 3.03 0.31 1.16 0.80 0.24 4.02 2.53

K IS IN1 2.40 19.20 11.70 83.32 429.76 36.00 19.20 3.00 542.87 810.53
F/ME 0.45 1.00 1.00 0.79 0.90 6.40 2.90 0.75 14.58 13.61

M 1.61 5.90 5.23 25.19 22.52 16.05 8.85 1.65 129.41 167.73

brifE2: 0.50 3.47 2.70 19.36 81.60 7.38 3.73 0.58 116.77 197.28

il SO NER 0.73 11.00 11.00 95.03 432 15.60 12.80 1.95 156.83 97.47
e/ ME 0.14 0.50 0.40 0.16 0.26 2.36 1.20 0.24 245 0.54

HE 0.34 3.32 3.72 11.75 1.51 6.10 422 0.88 23.20 16.67

FrifiE 0.12 1.82 2.09 13.67 0.97 2.44 1.99 0.40 21.99 20.26

A ISoN( 0.56 3.30 3.20 7.55 1.79 6.90 4.30 0.87 23.30 13.52
/MY 0.15 0.53 0.45 0.27 0.32 0.90 0.80 0.18 0.57 0.11

M 0.35 1.82 1.85 2.93 0.92 3.32 224 0.58 6.43 2.86

bt 22 0.14 0.71 0.74 1.93 0.37 1.30 0.73 0.19 4.36 2.66

T Ly, W H, 205 R DN SEEE 125 158 5 S S P A SEE R TR A 5 W g S92 6 0 AR RE A2 VD W R R s L, W, Ha 20 9 HE DAV S
KAl NS 5 Sa VD HENR TR Vo AU MEARAR . SEit BT A SRR DA RO BE VDM, B 162 D REAS o A AT R AR A - MM =25, B =

26, 1l n=78 , £k 35 A n=33.,
2.1.2 EMNIDHER YT

4 Fh B FE VD HETE A5 0 22 55, REWS B35 S ke
HAEYIXT AP B B S HERRAE R (32 3) . BRMIVDHE

SRl 16.05 m % 8.85 m L = 1.65 my [ VD
WV K8 6.10 m A5 %4h 4.22 m . 5 0.88 m; 1218
YOHESE YK A0 2.76 m JE 5 1.75 m 5 0.41 m; 3k
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TIARVSHET- YKl 3.32 m JE 1 2.24 m & 0.58 m.
THAYD HE S T R AR VD HE (129.41 m?) > 11 ) 70 4k
(23.20 m*)>8 95 AR VP HE (6.43 m?) >H 4 V0 3 (4.50
m?) o BNV HER TV HE (167.73 m*)> 1 H 7D
HE (16.67 m*) >EL 35 A Vb HE (2.86 m*) > # #2 T HE
(1.79 m*) o ¥ P\ B A7 3 e vy FR 22 A V0 40 Jo 7 4R A
M (22.52 m*) >3 (1.51 m*) > T A (0.92 m*)>
2053 m*) . BEMIVDHER B R, BEMIHE A B AT
Tk 42 V0 5 BURAE T 5 R VD i AR L BIR
T AR AR FRSCR T AR MY HE | 100 AR5 Y 42
U GRRAE s M b 5 30715 AR VD HE I 3R 30 Ry R e Y
HERR VO HEARFRE /N, o R AR VE AR VD RE T 55 557 o

2.2 EMNIHEREITIRYIRLESE

221 RIRKARK

AR R R AR RV MER JZ TR
BRI 2 (R 4) . A URLZH 1ok
FLARBENHE S L R EE & AR >
SERTT ARSI, BT Rb R D 1 4 S 58 %
TR/ HEA—F; PORLORL 2 ok & HE AT
Herb P AP B IRERE 43S EAR RS ER AT A RIS AR,
AP E & 11 5 bR K/ MIUT AR —Z, Hl
FVER T AR - HER 2 B 7 LA TR AR AR 2
[i], LA A 2 AU AR o e, B
FIAMAEY) . R0 45 A0 R 9 24 43 o A g
1%, thab A i i 2 v T A VD

x4 WHERBRITURWBEHAM (%)

Table 4 Grain-size composition of surface sediments on nebkhas of different shrub species (% ).

(e it D& bR TP AR R L&y rhih bickig PR RS
We#?  1.18+0.53°  1.34+0.50°  1.33+0.46°  1.03+0.42° 1.33£0.62°  9.25£7.65°  36.5249.15°  19.41+1531°  1.37+2.42°
Bl 3.94+0.83°  4.22+1.10°  6.01£1.81°  8.0042.20°  16.97+3.66° 28.76+2.85°  6.46+1.62°  0.98+0.82° —
FMl 2.40+£0.89°  3.31£1.02°  4.74£1.69®° 5.84+1.93°  7.83+2.68° 23.79+£7.52" 12.94+6.23%  4.10£4.59°  0.97+2.02°
Ay 2.08+1.12™  2.75£1.33°  3.74+2.19°  4.47+2.96 5.2244.00° 20.05+3.70°  16.50+£5.04°  5.63+4.59"  2.20+3.68"

T /NG TR RURLAR AR AR 2 (6047 78 B 35 22 5% (ANOVA, LSD, P<0.05) o S ATREAR 1 n=7,

AR b BURL AR AR AR > ER T AR>S FURI> AR .
) o 28 5 M U AR A, G 2, A A X 4 R 42
AR R 5 TR M I RIER 9 R 5 M AR X HELASURY 1)
FARAE 5 TR L R0 AR AR 5 R R R
WA TP Z ] .

222 MESH

4 Fh LAY YDA YU HE R JZ DU BA B 1
SHICRHIE . SIEGRESEAALL, P g RO AR %
ST b DA BH VDA [V ¥ 01 SO B 1 B R A
L€ I

4 T R [ Y ) U M 3R JE DURR ) (R R FE AP
S YEB A AR (K 3,4) . #4A S IBE % /0 TE 4k
3G NN , BRI D AL . ARV HER)Z DT
T 0 8 500 o 3k Ry IR AR AR,
DURR AR AR RD 28 ¥y b R 32 s AR VD HE R 2 U
GG AERCN 53 R AR AR R AR K, Db b
R FURV HE 5 35 RV HER B DT R IE N T
—HZMm,

o3k RO R R VT o s R 22 | 22 K
B 1458 R 52 R R . 4 R LR [ D E A VD 3k SR

VTR 3k RECE AR S e g — 30, R
LA < BEMNVD S ~FR 5 ARV HE> LRIV HES MR VD HE
BOE B S R DU oy 2 2 WA B i %
B IR BETT T, 4 FE VD HE R JZ DU 2 i
P10 U M ¢ 2 DU W i i 5 5 DA T TR L AR AR A
FRTD HE R 2 DU A W2 BRI VD HE 2R 2 TR
Yy Ry g e s ) e S A U L BRI R U HERJZ DI
SRR, 5 T AEECRFAE AR N

223 WERBIMRYIARS &

PrR R ) R AT AR VD HER Z DT o A
PIRE 20 (K 5) o RS 1 A BE R4 43 A il
LTS — B A, SR 1 AR O R — A 0 Y 7
B A MR A A KT WA Y B ok <7 0 )
R WAy AT o R FERLRL AR X ] (100~1 000 wm)
T R e HLAR B F2 06, 69 AR AR RURLAR X [a) 47 B
A AR A DG A, AR M R KR4 DX TR B v v L3
B 18 W (L, ARG DU 78 A4 42 DX ] (1~10 pum) F H AT
XA (10~100 wm)JE 558 H i I fA

P10 0 D RR A AR 4 A i L e 9, LR R A
W, U 2 A7 0 B R > B> Eh T RS> M ke . 0
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Fig.3 Grain-size characteristics of surface sediments on the nebkhas.
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Fig.5 Grain-size frequency distribution curves of

sediments from the four nebkha types

126,399 pm tH BLE 5 A B (81 6) o 7E 39 pm i}
T S ARAE , IZAE A R AR B 20 43 04 43 S, R IR
JE 20 3 R0 43 R i 4 4 (2.82~39 wm ) FIREL 2H 43 (39~
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14k ' Table 5 Correlation analysis between the volume percent-

age of sensitive fractions and shrub morphological traits
2 R ugEs H s il

g T Wt KR 0.255 0.004 -0.386

% 08 HLZ15Y 0.138 0.298 0.173

*§06 - FERI N5y 0.529 0.772" 0.445
04 b KR -0.541 -0.773" -0.449
02k : (S M5y 0.524 0.302 0.243

4Ly 3 B4 200 ) LA 5 -0.559 -0.259 ~0.184
T 19 *ﬁé&hﬂnloo 1000 A 41415 0.115 0.262 0.512%
HIZH 5> -0.083 -0.068 -0.482%

Bl6 kg -rifi 22 i £k
Fig.6 Standard deviation-grain size plot for identifying

environmentally sensitive fractions

look  AUEEE: [1282~39 um HE 39~709 um

80}

60 |

HHE'RI%

40

20

RIR R SE]
IiKELES

K7 UhHERIZ VTR BRI U4 o ]

Fig.7 Proportions of environmentally sensitive grain-size

;A

components in surface sediments of the nebkhas
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23 IMEHBNRAS SEKESMERXE

W B BT U 73 5 4 FhE MEPIE S 34T AH G
PRSI BT (6 5) , BRMIN VD HE 0 4 20 53 7 12 5 el i 22
FHIEHK(P<0.01) , HL4L 7> & 1 5 & 1 2% A
K(P<0.01) , VR 1Y 76 R REA R B A0 0 5 31
TRV HERL AN A 5315 75 AR G (P<0.05) , T
] 5 B2 XSO AR P R 2 LA B 52
24 AFENMNDHERSSHRMEX Y

4 BIE VDS B A SRR AR S A A 1 5 22
S (FE18) o AR UDHER Tl ol | v JEE =22 ) 9 A 5% %

%, P<=0.05; **,P<=0.01

AT 0.7~0.88 , St Al iy IR AH O (P<0.01) L 55
5K R R EA, RIBRRDEEELT
FEZ MK TR N R B N, R
A VD HE K Al B B AR S B (0.7~0.9, P<
0.01), = HhRI MR, R TARDHERE ST
FETARME B TR, m R AN . AR
M J ol M DG (P<0.01)  H 25 B8 538 A B 5
JE AR 20 0.54~0.71, AW VD HE TR B A B £
PERHE B 98 B AR AR R TG WA 5
F 3 v M K Bl R A S 1 A e A1 (0.3~
0.7) AN S5 4 i 35 A 25 (P<0.01) , ¢ B 9 JIlIR & iy
R S VD & B Z R

2.5 AFENDHERSS R @RS

XAR IR M L (R KNS VD HE I 3
SR I EAT LA AT (L 9) . EAK S U0 HE
Kbl ENK SV m I LR R, R
AR IA 5 (0.49<R2<0.85) , R K, %
BH JHL VD 3 2K S RUJE Bt 0 DA™ Jo 6 TP s A0 L 1
LG BB . V0 M R S E A R R R O 1 5
(-0.034<R?<0.43) , (H 5VE MK B | T8 B I A G .
B R R B HLE BB (0.49<R?<0.78) , R
FCRE A KD ROCR T 0 R LA R R
55 o 4 FhE DA e i 1D R VD M JEG T AR L MR 8
LRI OC R HoAh AR AN AR T R LA B AR
R FH T T REMIAN ] (0.18<R2<0.70) , & I AR
SR OKRAE S R Y R 2 AR o e v HE R B £ 2R A
ELSSETE
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Fig.10 Airflow velocity and streamline patterns around an
individual shrub (adapted from [27])
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Environmental effects of four typical shrub plants
in the Ebinur Lake Basin

Shi Huijie", Wu Shengli'®, Zhang Yan’, Xiao Jiaqi", Chen Pengpeng", Huang Lurui", Zhang Yubo’
(1.a.School of Geography and Tourism | b. Xinjiang Uygur Autonomous Region Higher Education Teacher Training Cen-
ter, Xinjiang Normal University, Urumgqi 830054, China; 2.Agricultural Science Research Institute of the Fifth Division
of Xinjiang Production and Construction Corps, Bole 833400, Xinjiang, China; 3. College of Humanities Information
Changchun University of Technology, Jilin 130000, China)

Abstract: Investigating the environmental effects of four typical shrub species—Haloxylon ammodendron, Tam-
arix chinensis, Nitraria tangutorum, and Halocnemum strobilaceum—in the Ebinur Lake Basin is of substantial
theoretical and practical significance for understanding the formation mechanisms of shrub-nebkhas in arid re-
gions and for optimizing the arrangement of windbreak and sand-stabilizing vegetation. In this study, we system-
atically quantified the morphological parameters of the four shrub species and their associated nebkhas, analyzed
the grain-size distribution and fractal characteristics of surface sediments, identified environmentally sensitive
grain-size components, and compared the sand stabilization capacity among species. The results indicate that:
(1) The four species display pronounced differences in morphological traits such as plant height and crown area.
T. ramosissima reaches heights of up to 2.4 m and crown areas of 83.32 m?, forming nebkhas with an average
volume of 167.73 m*—significantly larger than those formed by H. ammodendron, N. sibirica, and H. strobilace-
um. (2) The grain-size composition, particle-size parameters, fractal dimensions, and proportions of sensitive
components in the sediments vary markedly among shrub types. Two sensitive fractions (2.82-39 um and 39—
709 um) were identified. 7. ramosissima exhibited the highest capacity to intercept fine particles (2.82—39 pm),
with contents exceeding 20% and fractal dimensions (D)>2.5; H. ammodendron was most effective at trapping
coarse particles (39-709 um) , with contents > 90% and D<2.1; N. sibirica and H. strobilaceum showed interme-
diate characteristics. (3) A positive correlation was observed between shrub morphology and nebkha form, indi-
cating their coordinated development. The volume of trapped sediment per unit crown area for the four shrubs, in
descending order, was: T. ramosissima (22.52 m®) , N. sibirica (1.51 m®), H. strobilaceum (0.92 m3), and
H. ammodendron (0.53 m*®), with T. ramosissima demonstrating the strongest sand stabilization capacity.

Key words: nabkhas; sand-fixing ability; fractal dimension; environmentally sensitive components; Ebinur

Lake Basin



