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Abstract: [Objective] The objective of this paper is to study the effect of soil wind erosion of the mainground surface types
on formation of dust storm in South Xinjiang as Tarim Basin is one of the areas of high-incidience sand strom and the main
sand-sources place in China. [Method] Using U.S.A. BSNE sandy samplers, the main surface types and the amount of sand
transport with changing height under the sandstorm weather condition in South Xinjiang were observed and analyzed. [Result] The
results indicate that the order of amount of sand transport on different types of surface is: bare and abandoned farmland, sand heaps
of activated shurub clusters, the active sand dunes on the edge of the desert, the rural roads. The amounts of sand transport are little in
the seal sandy farmland, cottons covered the film, alfalfa fields, winter wheat, cotton covered stalk and film, the forest land and
cotton stalks inside the stubble fields. The amounts of sand transport are more in cottons covered with film paralleling with wind
direction than being vertical. The amounts of sand transport in 0-160 cm height obviously relate to types of the surface. The amounts
of sand transport (M, grem™ ) follow the regular changes of exponential function M =az" with height (Z, cm ) on the bare ground,

abandon farmland , sand heaps of activate clusters, the active sand dunes on the edge of the desert, which have no or few vegetation
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coverage. Best it results were obtained by using the multinomial M = a +bZ +¢Z* +dZ* in fields with vegetation coverage, forest land,
etc. Wind erosion amount reduced exponentially with the increase of vegetation cover degree and water content of soil top layer.
When vegetation degree is more than 20% or water content of soil top layer more than 5% can obviously reduce the amount of sand
transport. [ Conclusion ] There are serious wind erosion in bare farmland, abandoned sandy farmland, sand heaps of activated clusters,
active sand dune and rural road, which are also main dust sources of the sandstorm in South Xinjiang. Some measures should be
adopted to control the soil wind erosion and reduce sandstorm dust and sand source in South Xinjiang, such as expanding the
cultivated area of winter wheat, planting perennial grass and green crops, etc, implementing the protective cultivation system,
avoiding over-grazing and cultivating rationally on the intermediate zone, sealing and breeding naturally, abandoning and

transforming the cultivated land and hardening the rural roads etc. rational cultivation on the intermediate zone, and practicing

natural sealing and breeding.
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Table 1 The soil types and the compositions of the soil particle constitutes in the main surface of South Xinjiang

R T 4340 Percentage of various sand particle size(%)

>1.0mm 1.0~05mm 0.5~025mm 0.25~0.1 mm 0.1~0.045 mm 0.045~0.02 mm <<0.02 mm

[Ty sk, A&—Ifi 12 4] Allard, 1 agricultural division and 12 regiment

# &4 H Bare ground 0 0 0 10.55 63.15 25.52 0.77
T AGHE VP HE Sand heaps of activate clusters 0 0 0 26.26 71.08 2.66 0
HH WA M Sealed sandy farmland 0 0 0.21 6.29 89.37 4.10 0.03
BEIEAR E Cottons covered the film 0 0 1.36 26.07 60.49 12.09 0
B i (B AT A 0 0 3.14 23.53 66.00 7.19 0.14

Cottons covered the film and stalks
FEte, RN 45 4 Maigaiti ,45 regiments of three agricultural divisions

FEHE A H Abandon the sandy farmland 0 0 7.20 83.35 9.02 0.43 0

7 AT HH Cottons covered the film 0 0 2.11 7.69 78.11 12.08 0

HH Forest land 0 0 11.64 15.13 65.09 8.14 0

HEFT B AE VR PR 1 0 0 11.81 49.52 31.58 7.05 0.04

Cotton stalks inside the stubble and fallow field

B f5H1 Alfalfa ground 0 0 521 19.36 19.78 55.61 0.03
[ 4% Bachu

THLTE D HE T 0 0.12 221 33.87 63.09 0.70 0

Sand heaps of activate clusters [

TEAGHE VD HE 1T 0 0 7.91 64.58 26.67 0.83 0

Sand heaps of activate clusters II

7 A T Cottons covered the film 0 0 3.13 39.25 48.57 9.01 0.04

Mt Forest land 0 0 2.66 15.78 77.39 4.11 0.05

&7 4 Winter wheat field 0 1.20 16.38 25.46 48.77 8.14 0.05

AT h Ty, $5+h Hinterland of Takla Makan Desert

WHIRE 0~3 cm 0 0 39.15 34.28 26.40 0.17 0

Surface layer in sand spine 0-3cm

YW 3~20 cm 0 0 2.96 45.77 51.14 0.13 0

Sand spine 3-20 cm

WK )E 0~3 cm 0 8.84 12.77 3091 47.28 0.19 0

Surface layer in sand concave 0-3 cm

YPMEE 3~20 cm  Sand concave 3-20 cm 0 0.47 2.55 32.83 63.65 0.51 0
FIH Hetian

FIH 2 FiE % Rural road in Hetian 6.16 2.68 4.47 9.38 61.97 15.34 0
AR HRURIE SR Kesai village of Haerdun township in Moyu county

SRPNVDBEI L Ay i AR 3.68 1.41 1.50 3.86 86.34 3.21 0

Forest land of the oasis desert intermediate zone

G P RIS 0 0.82 27.26 38.50 32.82 0.60 0

Activity sand dune in the edge intermediate zone

M=a+bZ+cZ*+dZ’ 2 HIZ 3 AL, b 5 e S R R OC R FUAT G AR
A MG & b & (gem™) , Z Rl w5 (em) BORHIE R T W ACF, I A ROR BT . vl
a, b, ¢, d WFEERL. AR B M T b BB B AR WG AT
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Fig. 2 Transported sand at different heights of different surfaces

b P R 5 A% M R DL 2 ) KR R o AR R R A
M=a-Z" 1, b 4EXH{EAR N, R e B e 1) 3k
PEPEID s ez, BhIRFE LRGN .
3.4 HWREZXRS5TBESKENEID SR

N TAEA IR SRR A T L, 5 v
# (%) fibr. vbE (%) e & R Hrvb

7P The rate of inputting sand (%)

o A N2 P T MR BT T . R 4 st
2003 A VA SRR A R] [F] 2000 52 il 2k 35K N L
B MR A SR . R 4 a0, BRER . Ik B3 % Coverage (%)

M i AHE N YD HERI AR B o2 /D, T P AR A 0

SokEe. I, B3 RIE 4T, GRS e RSN 2003 ERTHUR . A, B 3 MR R
" o S - INHEFE, WA 4

//I\ *D + i%\%%%g/ﬁ\ﬂ(i E/:] @Z//]\ ’ iﬁjY//l‘ %i‘%ﬁ jjﬂ , H él *E%Ei The numbers of surface type were determined according as the coverage by

% éé}# =20% E‘Z + ii?%/‘ﬂ(% ~ 50, Hj_ Eﬁ*ﬁ%ﬁ % éé}#ﬂ] mensurated at Allah, Maigaiti and Bachu of Xinjiang in 2003, as in table 4

AR I3 0B T 5 ol AR L3

TIEEKEKB N, WY RERED; M < T

20%E A KR <%, i, kg B0 PRERESEIERAR

S i N AE [ — 2 2 [ 37 P KU S0 75 3 1 R Fig. 3 Relationship between the coverage on earth surface

[y e =YY S Al

=1[15~17] and the rate of inputed sand

FEEZY T



10 3] /b AR o e SR A 0 TR T R 2B R S 3163

F2 WERRSTEEAEMIREETIRMNIEE

Table 2 The wind erosion quantity of different types of soil of the earth's surface under the sandstorm weather in South Xinjiang

R 4iry> 5 The amount of sand distributes
Surface types gem? %
Fifhr /R, A&&—Iili 12 41 Allard, 1 agricultural division and 12 regiment
#REE R I Bare ground 0375a 100
TELHE L HE Sand heaps of activate clusters 0.314b 83.7
HEWFARM Sealed sandy farmland 0.244 ¢ 65.1
P IEAHE Cottons covered the film 0.236¢ 62.9
7 i 155 (KR FF) Cotton covered the film and stalks 0.220 ¢ 58.7
4 Bachu
VELHEM YL HE T Sand heaps of activate clusters | 0.389a 100
VELHE ML HETT Sand heaps of activate clusters [T 0.337 ab 86.6
IFEHH Cottons covered the film 0.291b 74.8
MHb Forest land 0.236 b 60.7
KM Winter wheat fields 0.236 b 60.7
Fiide, A= 45 4] Maigaiti, 45 regiments of three agricultural divisions
AP AR FH Abandon the sandy farmland 0.549 a 100
EifHL Alfalfa ground” 0.338b 61.6
HIFHHH Cottons covered the film 0.233 be 424
MHs Forest land 0213 ¢ 38.8
W FF B #E /KPR Cotton stalks inside the stubble and fallow fields 0213 ¢ 38.8
FIH Hetian
FEHHP TR - Abandon the sandy farmland 4.665a 100
TELHE YL HE Sand heaps of activate clusters 2.929b 62.0
WL P B Activity sand dune at the desert edge 2.069b 44.4
% ¥HiE# Rural road 2.102b 45.1
P IFARH Ceottons covered the film 0.145¢ 3.1
E i Alfalfa field 0.125¢ 2.7

D G TR AN, ARFVNGFRERORAE 0.05 ACK B2 . P i SR MU 41 4 AN SRR 7~8 km
! Valued followed by different letters indicate significant different at 0.05 probability level by Duncan's test. 2 Alfalfa fields are relatively far in the same group,

which are from 7-8 km in other sites
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The numbers of surface type were determined according as the water
content of soil top layer by mensurated at Allah, Maigaiti and Bachu of
Xingjiang in 2003, as in table 4
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Fig. 4 Relationship between the water content of soil top
layer and the rate of inputed sand
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Table 3 The models of transported sand at different heights of different surfaces in South Xinjiang

KA Surface types #145J7FE  Fit equation R

Rifhr 7R, 42— 12 4] Allah, 1 agricultural division and 12 regiment
#REE A Bare farmland M=0.264Z2> 0.944 %
TEAGTHE ML HE Sand heaps of activate clusters M=0.019Z¢! 0.962%**
FHHW R M Sealed sandy farmland M=2E-13Z"37% 0.947%*
AT Cottons covered the film M=2.447-0.019Z+2.06x10*2%-6.70x107Z* 0.999%
7 w5 R FT)MEH . Cottons covered the film and stalks M=1.779+3.92x107Z-3.34x10°2%-6.81x10°Z 0.890*

F e, AR 45 # Maigaiti, 45 regiments of three agricultural divisions
FEHHP AR B Abandon the sandy farmland M=16.184Z>%7 0.861*
Z AR Cottons covered the film M=0.680-0.0023Z+1.225x10°°2%-2.182x10°Z° 0.971%*
it Forest land M=1.827+0.005Z-9.08x10°2*+3.15x107Z* 0.998%*
FRFF B ZER ML Cotton stalks inside the stubble and fallow field M=0.209+0.0008Z-1.396x102*+5.34x10"°7* 0.999%
HfE L Alfalfa field M=4343475"! 0.945%

4% Bachu
TEAGHE MY HE T Sand heaps of activate clusters | M=5.861Z>4"! 0.940%*
TEAGTHE ML HETT Sand heaps of activate clusters IT M=0.517Z*3% 0.924%*
FIEAR I Cottons covered the film M=0.0001Z"'07% 0.937%*
HH Forest land M=0.439+0.00029Z+4.460x10°7%-2.59x107* 0.936%*
A7 Winter wheat fields M=0.378+0.0038Z-3.884x102%+1.20x107'Z* 0.890*

FIH Hetian
FEHHID R B Abandon the sandy farmland M=166.690Z"1"" 0.989%*
TEAGHE ML HE Sand heaps of activate clusters M=80.959Z"%% 0.988%**
VPEL 5 BV . Activity sand dune at the desert edges M=88.153Z"107° 0.984x*
i B Rural road M=0.562-0.01812+4.9x107%-1.92x10°Z* 0.804*
7 AR Cottons covered the film M=0.080-0.0013Z+2.128x10~°2%-7.50x10"°Z* 0.992%%*
L5 Alfalfa field M=0.060-0.0008Z+1.25x10°Z>-4.86x10°Z* 0.997%*

FerfrefrE 250k 0.05 F10.01 /K23 *,**Represented significant deference at 0.05 and 0.01 probability level, respectively
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R FERA RS AGIE VD HE 2 A0 T3 9y, KUk
fo R ARE T E, VRN EE AR, R
AR FH 2245 8 o] B A e 3 XUl

B HLR 2 1 J 0 A H e DA O 8, TR Y 70%
DA b, A SR E v RS, ARG G Rt
ik, #REEIRIN. HFEH T <2 RARE, /
H XSO R HE R, BRSBTS R, R B R
KT EETMEBRERTT G~4 ) ERmiE—
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Table 4 Water content of soil top layer and the covering state of vegetation, plastic film, etc. in each places

G AR

Number Kinds of surface

KR

Water content

LB 1 i B E(TYE) Hivb A
Height of the Cover degree Covering The amount of
vegetation (mm) (%) amount (gm?)  sand distributes (%)

(%)

R4y sk, AR—Ifi 12 41, 2003 455 H 10~11 H Allah, 1 agricultural division and 12 regiment, the 10th -11th of May, 2003
1 BRiEEAH CPEJiHh) Bare farmland 1.47
2 TEAGHE ML HE Sand heaps of activate clusters 2.26
3 HH WK M Sealed sandy farmland 1.52
4 FE AT HH Cottons covered the film 11.77
5 i R T2 26 T 9.18

Cottons covered the film and stalks

0 0 0
0 0 0
160C T A Seedling) 55 -
6 65 -
6 85 -

FmPt, R 45 4, 2003 455 H 12 H Maigaiti,45 regiments of three agricultural divisions, the 12th of May, 2003

6 FE P TR H Abandon the sandy farmland 1.03 0 0 0

7 B T Cottons covered the film 10.32 7 65 7.0

8 M Forest land 1.35 600~700 70 B

9 FRAT R ZEAR A 3 4.13 40 20 150.6

Cotton stalks inside the stubble and fallow fields

10 T 15 Hb, Alfalfa fields 1.48 75 75 635.0
4%, 2003 45 H 14~15 H Bachu, the 14th - 15th of May, 2003

11 TALHE ML HE T Sand heaps of activate clusters I 4.78 30 5 -
12 WAL HE PP 3E 11 Sand heaps of activate clusters I 2.87 30 7 -
13 BRI Cottons covered the film 10.08 6 65 7.0
14 #kH Forest land 17.53 1100 70 17.7 (GEEZ L2

Commonreed, etc.)

15 A3 1 Winter wheat fields 16.11 69 95 789.8
FIH, 2004 46 H 1 H Hetian, the 6th of June, 2003

16 FHHD JFUR [ Abandon the sandy farmland 0.36 0 0 0
17 TALHE ML HE Sand heaps of activate clusters 2.87 0 0 0
18 GRS 0.23 0 0 0

Activity sand dune at the desert edges

19 %M B ¥ Rural road 1.83 0 0 0
20 BRI Cottons covered the film 1.14 25 68 38.0
21 T 15 Hb, Alfalfa fields 3.22 38 80 316.2
ORI AHMEEHE  “~"Denote the data not to be tested

SRR AR BIT R R R XGH f K I 1, DR
THERR TIEAT 2 PR OB, TERCT — MBS
MIHEZ, Iz e HRC/E A a5, bR Rig gt T
FEIPARYI, K, FERE TR g4
TR EEANYR, MO S5, A XU B kA

AT AR TR, 2R R
A v T A R A M, 0 SR AR A T B 1)
THRE T, KIL<0.1 mm IRIRL 1A 77.31%, <<0.045
mm [FRLE S 15.34%, Kk, aTLOAK £ R %
F—EE Y.

M4 NP ARRERE, Nt REFFRH, A&
CILAR AN A B (K3 HEHR) R

R BRAEE o, TR E ARG A R A AR T e
A S A RVl R O SZ M RS 5541 1) 55 = AU
HIREM o BTR7 /R« 22 a5 PRI D o578 ey 55 I ) 2
B, R T ELAE I A AT b T R A —
B, Bk S R A 2 o FE 7 R AT TR)
FEFFECHR AT B8 2 R W B I Hb KRS 5, 0 Ul g B
AR FIR A I X

3.3  WIMAME R R RIS KRR g R
Z I 9 2 BAT Sk X o Wasson 25T 7 8 i
SRR S AR R EOCR . AR S OR A
TSI AR B T 90 UE . ) T Bl TR e b v XU 5
W EZ AR RV R, AR A 17% A e
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K& 8 mes LA EMRGHE, A RER A . AR
W, MREEAR M CHRERH. FHFR M) o ik
NP HE LA J % B3 i T3 AU f Bl P, R
HERRE T REMKEE 3~6 A4 , Hixdm®E
AU - R R A 5 R B K AR K. X TEM
GRANTRI MRS -SRI I B A S i 1 — 20 Ay Mk
W, BEAEALTE 35 D R IR RS OK B,
Y BIREON M, HETAAE R R AR i K
SCIGAF RN S RARL, WPINR, 7 e R A
I S FE bR IR L) 20% L B HIEEIKEAE 5% B
by T AR A AR R ) R

4 FR5EW

T 3o 7E 2 R Zh JA  EA TV A R R
A IR B AMIAR SR T, BRESAR IH . 57
HHO A SRR AN VDHE S T BhYb e DA K 2 A I i
{10 AU R 8 1, i g D 2R R KD AR I A SRR

BT AR SRR TV AR, KUK
NATH AP EE R yb e ya B, 832 B0k e 790
BORHE L, AR T AR R A B, R TR
TR IEARAE R 7 1B vb 2R B ) 28506, S38ed £ )L
TAERIPER B, AR D, BORE, REART
“IRER G, AR R, M ARRARE R
InEER. Btk, XA BB v B IE I A R Ak
BN T LLAZEARE, @R
4.1 FERIX, A, MR, BOEFIRIE SR, HRaE
Mol Fdol e, §R&HE SRR, &
MARG R EB AR IR S5 HE

TEARMB NG5 R T T, N IR & Ol ATk
ML FEMAEN S5 R T 1T, AT K& R
G\ ZAP AR AR AR R, A S - R A A
i, AR T A AR, BERSIR T, R
BT A POl PR R R B T R TR AR AR .

H AT A 60% M SAT T SBHEFf, K
RNV H 20 20 70 FEARLIK, FEa @ TR A
VRIS, , KpHE AT Bt 2 55 A e bk S5 OR P 1k
BHET T, K BRI 90%, b Rl 70%~
80%, WH| T RIFMIZESLTFHCR, R e R
W R T 5 0W, KK 2, MR D,
R e A ER TR REE, FIRX ™ E R, R
FARI B EAMEI 22 T AR GEAHE R PR FERERI
TR, ARRRA = A, O 4R T
Mg F R, kA E TR A R, BRI, ek

WL, R, H AT B BORAE B
SO AR, HE— BRI ERIHE)

4.2 AESRMIL G @A B A SRR D B S
i SRR IR E HOTR:, AT RARET,
P R, SN N THBARS &, TER— il
RBCK A b, b ARl b ey ME T T
BRI R M hREE L “ A EH” FLRk. Eid
e JREE AR DX F N, J6E s DAL TR RS P R AR
I BRI )i 7 70 ) T 8K B e
JRGBEBE U BT HORF RORVA 55 P 2R REUE,  [R] I A
HEBHIRAR, MR PR RIBESE . U SE AR REY
L, Y/ N RS e AR o Bty ZK T oy
RRD IR I 20 AR IROK T AR B AN TR 20400 4R
RAFV AR, AR R T — 42k A A R
BACIIAGeax, RIS, WRRRAW
B

4.3  EALARATEH HORE 1L BT B 2 A TE R ) 42
RSP, R R 2R R 2
MBS B, St BTl il .
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