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Abstract
Abstract

In this paper, based on the wind-sand observational date which gained from
Guaizi Lake of Badain Jaran Desert in Inner Mongolia, the change of meteorological
elements, wind profile, sand flow structure characteristic and so on have been
systematic researched, and calculated the relevant parameters.The results are as
follows:

(1) Hot and dry atmosphere, the surface high temperature and low humidity,
pressure drop and wind speed increase are precursor to the coming storms; during the
dust storms the pressure ,the vapor pressure and relative humidity are decreased,
slower rate of decline of ground temperature, soil moisture increased slightly. The
wind plays a major role in the development of dust storm.

(2) Find that although both the free wind and sand flow can be scattered by the form
Z=A*EXP (-X/T)+ Z;, they have higher fitting ratio in the sand flow. Under the
height of 20cm, the percentage of sediment transport rate, sediment concentration
and the energy of moving particles are in the trend of increasing. Up the height of
20cm, the percentage of sediment transport rate will decrease. The sediment
concentration in the sand flow is mainly concentrated in the area within 20cm from
the ground. In the vertical direction of sand flow, the height is negatively related with
the average particle size; while the wind speed is positively related with the average
particle size of wind stream sediment. Saltating sand particles spatial distribution of
sediment discharge frequency of both the similarities and the wind direction, there
are differences too; direction of creeping distribution of sediment load is more
complex, with significant differences in wind direction. The results was instructive to
forecasts of sand dust storm and resistance to wind-sand .These conclusions are of
great guiding importance to the windbreak and sand fixation in Guaizi Lake.

(3) he aerodynamic roughness length zo is ranged from 1.0x10” ~ 9.0x10™ cm, and
its mean value is 0.942 cm. The threshold friction velocity is ranged from 0.30~0.40
cm, and the threshold wind velocity of 2 m height is about 4.55 m/s. The friction
velocity of sand was positively related with wind speed, and the influence of change
of friction velocity on wind erosion.

(4) April 5, 2011, a process of dust storm ,the average horizontal sand flux and wind
Vertical sand flux were estimated that 1.7E-02 kg.m™.s* and 1.38E-07 kg.m?2.s*,
respectively.The horizontal sand flux to be much larger than the vertical. The
obtained parameters have great significance to wind prevention and sand control.



Abstract

(5)In the April, the ground surface temperature, temperature and wind speed were
the primary factors to wind erosion of sand, it has contributed a lot to the wind
erosion of sand; the secondary factors is the relative humidity of air and surface
water content, In the process of wind and sand control, not focus only on wind speed
and ignore the other factors.

Keyword: Guaizi Lake; dust emission by wind Erosion; wind sand fluid; parameters;
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Table 5-1, The net wind field fitting coefficient (fitted relationshipZ=A*EXP(-U/T)+Z1)

HHX 1 H HIX 2 KRB 1 Kb 2
A -1.595 -2.52 -4.61 -4.81
T 90.72 55.47 52.63 48.62
Z1 3.43 7.21 10.61 11.18
R2 0.92 0.96 0.98 0.98

5.2 X VDI 45 M IE

FE R P 27 o R e T AT T R, PR D9 b it Hh B RGP A ELAE
ERNEF M EZN R, —XIPSURE R EEE R K2 T b & e —
P PEARR, (H FIVR 25 IR S AR AR LG, R A e B B s el
e, RIS ELASALE  RDIR  SZE RFAE o 2L AT LA = AN E Kk, B IR
T A DRI F S PR TG AL R s 5t A S PR3 Bl L R S Bt o T ELY D AREAR 3
A HARFHEZ L, BRI 2 s S B0 R KR A KCE 5 R IS
2y, R0y () RO A ELRE A 7 A Y 7 [ RO B, BRGSOV RLAE SR RS RE R
MBHzzh, EERER TR TRIEE); PR RS, &R
PR PR A T Al S0 0 b AR AT B 17 A0 P 0, BT 9 D WA Al A
AR B R BeE . XFERE R 52 2 AR BRI R, SiEMEE
HIsg i IPRIAEIAR R A ORI AR, RO KRB sl e a2 o 1. Kb
PR R A B B SN A o DRI XD PR O A BRI F T 71 SRAR
Z WAE o 1T XD S 48 XD I o BV B A o B B A, RS
R EAE R 4o AERFE TR T, R R T H R & Xt e s, 252
1T AN R B SRR T B XUE . BRRS . BE R SR R R AN R P
BT BRI UK AR R BRAE Hh R 20em Y R B2 AR B = v B D 45 A F 7
FLob o A E 4y ) ) FIBNSERLE BE AR VAN . T7 RV AR S5 Bt 1A 2 FEE WP I 45 44
it

5.2.1 #vb 2 H 43 L = E AR AL

XF 5 FRRIDACIAS ) 4 b B RS RIS vb 34T 1 b, 45 R WA 5-3,
JERFIR R TR RE LI IR 18] b AN A, (EH2 BRI BUAR 2% R b
7 LU BE R L AR A AR H — B Sy b 2 LA a7 B b B g 2 0 ok
R, MRIEHBMEN “G87 WR, X “RE7 PREEE"HE X
ORI o 3 AR AR (4 i A AE 5 X 3t A i — SRR, BRAZ VDR

%24 7 $£70 1T



5 It S22 IR R 2 R R\ TPV 46 4

L5 1 3 2 [B] FR)AlG 48 J0T A5 e A, LSO ORI AR TP AR I — 2. R 0~20cm
e A v 2 N b S B e R s K s, 20~100cem & JE N frvb & b E BE
m T ET R, A 20~50em KHEEE R, 50-100cm &4k Kk vb & L AR

100 fj 100 ~
80 '\‘t 2010-3-21 80 | 2010-03-25
60 =y 60 |
I
401 e a0l -
I\f\-\- —
—~ 20 [, S— 201 B R
g ] -
~ ‘ == ‘ ‘ —
P % 2 4 6 % 2 4 6
g 100 100 -
=
= som 80|
e 2010-03-29 2011-04-05
60 60
-
40 e, 40+ e,
B
20 I 20} -
\'T/- .\/‘fl
2 ——
% 2 4 6 % 2 4 6

MY ETE S G

Kl 5-3 Hvb b i AR AL
Figure 5- 3 The sediment load changes with height
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Tab5-2 The percentage of sand-transporting quantity of different heights

R 90-10
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Hivh
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Figure 5-4 The 20-100cm height layer of sediment discharge curve fitting with the height
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Table 5-3 The percentage of sediment in high level of the sand trap

BERE 0-5mm 5-15mm 15-35mm 35-85mm
HWvbE (%) 7.82 37.34 19.09 35.75
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Figure5- 5 The relationship between different heights particle collisions and wind speed
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Figure 6-1 The Particles of wind sensors measured impact and friction velocity
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U., =5.75A /"—_p gd log = (621)
P Zy

HH:

U., =5.75u., log = (6.22)
ZO

s U AWRLRZNEE: HHANO. 1: o AWRIIEIE: p BEE: 20
RERE: e NEIINEEE; 2N E &, Ovkiy R, EESHEHRATR (6.22),
VAT 4 WM X 2mim FE I SR ATV K 4. 55 me s, ISR G ERGE T
TS BB 22 L DX L Omi FE RME AR VD5, 0 me s, BEARFESE AN 45 RN E
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6.4 EEHHSE u*

JEE O PR W R BE A RS VD AT 0 R AR T R AR AR v AR A
B u AR o R B KR YD R S bR IS B R S R IO AE S A HLAE
RIS 77 RS O BEAS IR ACRER UF, B R 75 I B 3R e T BT sz 2= S sh A g (R
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S I, R S BB L M #E A A o HRYE Monin—Obukhov AHAEE I, FIFHMZ
(I RGE AR Bk, 18 2 S8l VR R T B O w, TR A B

k2 ou_

= (6.23)
u, oz 4

m
Hor, w NPEEEERE (e s'); k 72 Kerman W40, —M&HL0.4; z &) u 2R
H(ne s ¢, 2 Monin-Obukhov FHLMERKI%L, FTLAFIA] Richardson ¥it5453
)

_Ja-160)79% <o
¢m €)=
(1+5¢) >0
., € & Monin—-Obukhov KEfaEEZS# (A z/L, L & Monin—Obukhov K52 5% &
KJE), ‘EfEH Businger-Dyer (1988) "¢ RIUTALHE -

Ri Ri<0
g =q_. - (6. 25)
{RI /(L1-5Ri) Ri=0

(6. 24)

HAr, Ri ZFE Richardson £, A ULH A L5

R =IAn AT |n(ﬁJ (6. 26)
T (Au) Z
ZXH, TEINSE (ziv 2 WE) FPPREXTERE (K, AT flAu 252 E A
e 5 )L 2 R R 2
KTuwlHE, FESE « REHAGH T H—MRELIL, HORH N EZERG#
kewfig. HAR (6.22) ALK
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Figure 6-2 the friction velocity and wind speed
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A Hu. <u. W, FRBNNTEEE T RO E N ERE IS ), BkERiE
ABER A, WA SRR A BT, AR AN ERAFAE T R g,
ifi LI o5 T3 0R T (PR R, R —ANEa . BFakm™ , ki
BRI BN, — 77 0 A DM B AT AE T b3 38 v (g A s DRl 43 17 8 T2 b s 53— D7 1,
FERAE AR, RSz T A 2, 7 o A AR AT IR AR AR o B RV T = T
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Table 6-1 The formulas of each representative sediment transport
= A5 ZHu
A Q—— i}
Bagnold(1941) Q= Cl\/d7p Uf Fyb A EE; d
Dg g g
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——hrAERIAE,
EX 250 um; p

—— R
- o s—— W Hi
Zingg(1953) Q=G [QJ AT FEsg——HE M
T uk, ukt
At ) —— B PHH
Owen(1964) Q=C, Pi 1_[“*tj } FE A SRR
? P s P—— 3¢
i o5 FHESHEE: b,

Kadib(1965) Q-Cgp { P } (ps—p)gd 1 N Jyfa#; Cl,
° €2, =+, CT—— %
e, AL 8,

N
Lettau(1978) Q_caﬁj(gywﬂﬂﬁf 2.78, 0.83,
0.25, 0.025,

4.2, 0.0004,

Kawamura(1951) g (U*_U*t) (U*+U*t)2

Sorensen(1991) Q=C,pu, (u*—u*t ) (u* +7.6Uxt +205)
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Table 7-1The wind erosion of sand and the correlation coefficient

T ORI XU HoE R MRS KE

i i
K 2 Pearson Correlation .139%* -.016 .678** 156** 125%*
w Sig. (2-tailed) .000 .661 .000 .000 .001

**_Correlation is significant at the 0.01 level (2-tailed).

AT DL H R b [ 5% DR 25 AR DGR R ot v 0 2 XU, AR 72
REE. SRRE. FKE, M SHNRE R A, (H2MNEKEBRIRF R
TS YD ) PR, (HRTEIX B IEAESC, BARSHSASF, AT DA S 1 AH 5% /bt
FEAN B LS (1 158 B ]

T E R UIR LL R R AR R D i FR A B DTk, I A R R R4y
Br, HRF b AR B LA AR R 0. 5, [FIRSBETKMOAIBart let tER LA G, KMO
B RIS gfE 7373 0. 581F10. 000, FJI&E A MK T34, BT g 2 A L.
M2 m] UF AN 7 otk 45 R, RARTHA R FRRHEE R T 1, HFH
R PR A R T IR A 2 R SRR AE AR (967, 017 %, BRI E AT DASE RGP M iy 32 A
To AT EMBEE TR L, WS HEF RSEBERN P oTEt, Eid
FRATITERRE, BRI, AT, THE U AR 15 R 93,
IR ARG R 25 SR, KoM R REERFLoTIR 7 28, iRBE . WU MR E SR AR AR
— AT EEATEOR, BRI Dy e R, AR KU YD TR B DR
43.009%, MIX3FRIREEMGS B EACKE, Kge, Mg, B, XE; AH
X R R H 2 F 7K B A S AN BT ROR, AT AR Y iR gk R, AR XUk
b

R T2 R TT 22

Table 7-2 The total variance explained

J85y LR R R ST J7 R

ait J7 2 (1% 2R % ait J1 1% FH %
1 2.150 43.009 43.009 2.150 43.009 43.009
2 1.378 27.567 70.576 1.378 27.567 70.577
3 800 15.992 86.569
4 478 9.555 96.123
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5 194 3.877 100.000

R T-3 RO FERE e B FE AT AR 7500 AR B R

Table 7-3 Ingredient matrix, the rotation component matrix and the composition score coefficient

matrix
A7 R Ji@ e i Ary e R AR 15 53 FHGERE
A JA Jly

1 2 1 2 1 2

R 0.890  0.238 0.889 -0.177 0.430 -0.041
FXHEE -0586  0.623 -0306 0.799 -0.081 0.522
BrS 0.433  0.444 0.569 0.247 0.308 0.222
Hh g 0.895  0.181 0.897 -0.172 0.435 -0.036
K -0.168  0.854 -0.169 0.854 0.163 0.603

IDTRR 527, 567 %, IX2R S G A Z= A 0 UG SR EARTAIXHR A . XA 2R 30
W RGN PR D 2 e — B R 7, T i P Jooxt Hk 2 B AR
FEICLE AR T %A F A A A T BOK T RGE R Dk

Dy P X R A ARV, MR . TR, EF KR R Sk EA
AWK EEEAMRK, REZRERLR, =EE, MRS —E%
RO, BERT BUR A U2 YD, 1K 3 B s R 2 R b TR 2 R R . £
Pi X 4 A6y, 35 MR REER /N FEME . SAMEMR KBS THINE 4,
MR DUE XGRS AN 4 7 4 0l SR b KR ACHH S, WX ) 5
K&, Dr i, 4 A4 KU RIS AR K. B 1 iR B vb i FHE AN
PEEANZE RS, HoAl 4 BRI REEHMEAKR, X UEe RS 1]
X 4 AR —Eh KD ™ ERET . MRAEFE ORI 50 U ES 3~5 31

K T4 R HE S

Table 7-4 The statistics of the various factors

HH Bo/ME G ON | Rl DI 7 E
iz 720 -10.710 28.650 8.80419 104
XTI 720 6.335 100.0 25.02340 23.7
P 720 0.923 13.670 5.00495 5.1
i 720 -15.760 53.920 12.44957 20.3
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“K 720 0.014 0.112 0.03025 0.027

e

PR T 4° C XX RNb AR 2 KX 3~5 AP RIHRHERART 40% /)
i DX REvD 2R B 2 R IX o TP T X 4 ) 73 (%) PR AFTVREL o 3 4 A £ 3 Y [
N, XY AR E T AR 4 A R EIHR R, SRR TR AR R,
INBRID K 53 25 RAL D IR IZ A K AL R IR GiAR . T, 5 i yd, R b T
ORI R T R, R RNIR, XA R, RS gl AR R R

7.3 /NES

(1) Fa7 il DGR I FURZE T 1A R . HRIR AT X 737524 10. 4° C,
20.3° CHRGEN 5. 1m. s, 243X 3 At PR 3R PRI K T SRR A 01 3 A 3 (4 XUk
W ARG 2RISR A S 7K & 1 I FHE 58 23.7 % A
0.027%, 41 KIEHE N T XA AR TERY, Rk .

(2) FF-I59Hh DX 3R B, 2 I B AR XU A 1 kb RV L S 1 2R R 7, R
VD A TTIRA IR IRSEIR 0 2 A BE AN R i 5 7K B, AE B A XU
IO I RE AN R A E ARG T AL AR R R R A
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