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Abstract

In order to quantitative evaluate the wind erosion effect of wind speed in wind tunnel center,

vegetation coverage and their interaction, orthogonal experimental design and wind tunnel testing in situ

field was adopted. The soil erosion experiment of grassland was completed. Test results were analyzed by

using grey correlation, range analysis and partial least-square regression theory. The results showed that

the sequence of factors influencing on sediment transport rate from larger to little was the center wind

speed of wind tunnel, vegetation coverage, their interaction.
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Tab.1 Multi-factor orthogonal test program for grassland

Wy POXE Mg SRRy DR R 5,/

FE x/mes”! x,/ % g+ (hom?) " g (hom?) !
1 7 30 17.53 241.32
2 7 55 12.31 83.23
3 7 80 9. 47 27.25
4 11 30 27.10 372.27
5 11 55 18. 46 277.08
6 11 80 12. 41 251.10
7 15 30 27.74 903.53
8 15 55 25. 55 549.21
9 15 80 26.99 475.35
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Tab.2 Grey correlation of grassland sediment transport

rate influencing factors
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Tab.3 Range analysis of grassland transport rate
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Tab.4 Precision index of grassland sediment transport

rate equation
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Tab.5 Main effect standard regression coefficient of
independent variable effect on grassland sediment

transport rate

5845 b Xy X ”% X% XX
H TP v, 0.8109 -0.4651 0.0417 0.0983 0.1772
B R R v,  0.8566 -0.4148 0.1503 0.1417 -0.1425

(eSS Y A NTTNE R ] S BN e

B2 DR s DR AR 4 5 3 % v XU v 3¢
) A T
Fig.2 Wind speed in wind tunnel center and vegetation

coverage effect on wind net sed iment transport rate
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Fig.3 Wind speed in wind tunnel center and vegetation

coverage effect on wind sediment transport rate

LR BT 2.3 AT AL, AR W o B — BB X
I8 e AU B I o v 50 5 0 4 s AR KGR
A DR — 7 B i 23 I R A s B 3G i L4
B4 > 23 7 RELAE i B 155 W A s KUK o i
R A v ARt AR AR 174 X i Xof 1 1 i 0
Fa /N, KPR B e 590 B3 1T LR B, B0 X
I, B MR B 56 R T 50% KUK T 449 12 m/s Jip
5 1 30 N i 00 3R AR, 25 PR R KPR X
FEERE, XoF 1 £ % v 36 PR 3 iy #4, MEF HT
FJFHLIXFE R R ZE] T HLL AR, B2 A 3L
28 1 3% — by DX 1% - g XU, 2 S B RO A AR A
i b A A i B DR B 50% L L



52 gl Bl ¥ 2010 4
4 rERiE Wit bR B T R 8 0 BV R R AR . BV KL

X R AT A X BRI, O AT K
KB M A 22 0 A I Ao SRR W KR
HR o JXUER 0 i U 3B R T R T AR i B R X
SRS RN (R R SR NS U R TR S 1)

I, AR B 5 KT 50% KGR T 12 m/s I
YDA PR, 25 R 3K A X — 0 R s X B 14
U APEIE N AT AT R K R FEF R L
B 7 UL BRI, PRI AT A i X — L XA £
SRk, R 2 A BRI A A A D M SR A i

ﬂEJEHO

11

12
13
14
15

16

17

N DR B 50% L E
s % X W

FIE. KPR 560 LA M. Jbat B2 Akl ,2003.
/NG5 RIS bR, 22 . R R S [T . AR A5 24,2007, 18 (4) :905 ~911.
Yi Xiaoyong, Zhao Halin, Li Yuqiang. Research progress on wind erosion control[ J]. Chinese Journal of Applied Ecology,
2007, 18(4) :905 ~911. (in Chinese)
. AT AR O S i 2 B R R Y B e M [ T]. HiT 97,2005 (4) 74 ~76.
M OE, HALE X2, . R T RERIE YD AR FE SR B[], i F 4% ,2000,55(5) :513 ~521.
Ye Duzheng, Chou Jifan, Liu Jiyuan, et al. Causes of sand-stormy weather in northern China and contral measures[ J]. Acta
Geographica Sinica,2000, 55(5) :513 ~521. (in Chinese)
Fok, B FRE R AL AR B A Rk AR Rk T TS S B [T ] AR AR A 4R ,2005,20 (3§ 1)) =57 ~ 60.
Wang Yong, Zhao Ju, Cheng Yuchen. Analysis of wind erosion climatic erosivity at agri-pasture transition zone in north area
of Yinshan mountain[ J]. Acta Agriculturae Boreali-Sinica,2005,20( Supp. ) :57 ~60. (in Chinese)
VP, 2 sce, BR 3C, 45 M2 R SR B XU RE D i SEER BT [ T]. FREEAR} 4% ,2005,26(5) 1164 ~ 168.
Xu Zhongqi, Li Wenhua, Min Qingwen, et al. Experimental research on the anti-wind erosion of typical grasslands[J].
Environmental Science,2005,26(5) :164 ~168. (in Chinese)
HhoKHR W TR AR AF . RO IR BEIE R XU e R T [T ). AR S ERER ,2005,14(3) 1382 ~ 386.
Han Yongwei, Han Jianguo, Zhang Yunwei, et al. Effect factors analysis of soil erosion in the agro-pastoral transitional zone
after cropland being transformed into grassland[J]. Ecology and Environment,2005,14(3) :382 ~386. (in Chinese)
Daniel E, Buschiazzo Ted, Oobeck Sergio A, et al. Wind erosion uantity and uality of an Entic Haplustoll of the semi-arid
pampas of Argentinal J]. Journal of Arid Environments,2007,69 (1) :29 ~ 39.
BT e, WS PR AR U A B A R S T AR R R R DR (D ] de Tt sbROlk R A% ,2007.
Cao Zilong. Basic studies on vegetation restoration of desertification grassland in mid-eastern inner mongolia[ D ]. Beijing:
Beijing Forestry University,2007. (in Chinese)
PR BA L AL R AR oS i IX il 3% L33 50 U RE T A S [ D ] I A e« A 52l ARl R 2, 2006.
Chen Zhi. Testing study on resistance to wind erosion of land surface soil in the cross region between farmland and grassland
in Yinshan mountain area[ D]. Huhhot: Inner Mongolia Agricultural University, 2006. (in Chinese)
EIRE, B, BT, KUY AR R A T T P E,2002,22(3) 1205 ~209.
Dong Zhibao, Wang Tao, Qu Jianjun. Some points to development of blown sand physics as a science[ J]. Journal of Desert
Research,2002,22(3) :205 ~209. (in Chinese)
FHRE XK B S IR [ M]. Jbat Rl A, 2001
flESL. R 0 R GBS R H N T L M. B 50 B 2 BR SCHR R e, 1992.
X JE 0 S RAN  SEME LS. R R GEIE KR [ M. JEat Bl AL, 1999.
F RS, X5 i f5e /s 3R [ JEVASE TR P IR o A D sk R SR (0. LA S R R 22 41, 2000,26 (4) 473 ~ 476.
Wang Huiwen, Liu Qiang. Identification of optimal subspace from PLS regression[ J].
Aeronautics and Astronautics,2000,26(4) :473 ~476. (in Chinese)
PVELER , BRB L DR, 5. BT ILAERE T 5 T 5 O 3R e KU sl 5 20 7 [0 ] R0l T AR 224 ,2007,23(12) :1 ~5.

Sun Yuechao, Ma Shuoshi, Chen Zhi, et al. Test and analysis of wind erosion of land surface soil in arid and semi-arid

Journal of Beijing University of

regions in north areas of Yinshan mountain[ J]. Transactions of the Chinese Society of Agricultural Engineering, 2007,
23(12):1 ~5. (in Chinese)

PG BRAT -, BR A 55 DRI PR B A BT XU 5 BT 8 AR €8 G I8 43 A7 LT ] AR BLAL T 5T, 2008 ,30 (1) :54 ~ 56.

Sun Yuechao, Ma Shuoshi, Chen Zhi, et al. Gray correlation analysis of conservative tillage farmland anti-wind erosion effect

[J]. Journal of Agricultural Mechanization Research,2008,30(11) :54 ~56. (in Chinese) (T % 60 77)



60

gl Bl ¥ 2010 4

B AR R )0 BURL AR 28 FOR RS AR W . RN B, 2R SR B O el R, R

E O 2R S:iF A B 7T SEIG R H Az AT BB AR A A3 R B R A
(3) A= AR M i s R P Bk s O, Fh W R R R R

FAE X R BRSO UKL R B R R

9

2 £ x #

X PR, SR B A KA. L) AL E R R R AR AT [T ). R HLEBESE, 2005(2) : 16 ~ 18.

Liu Zhixia, Zhang Hongyou, Liu Ying. The present situation and existing problems in application of precision seeding-
machine equipment at home[ J]. Journal of Agricultural Mechanization Research, 2005(2);: 16 ~18. (in Chinese)

ERET B 25, B8 R AR S B BRS R HLAR S ok i et e [T ). RAVEDER, 2005(2) :66 ~67.

Qiu Bing, Zhang Jianjun, Chen Zhonghui. An improved design of the vibration parts for precision seeder with suction vibrating
seedling plates[ J]. Journal of Agricultural Mechanization Research, 2005(2) :66 ~67. (in Chinese)
ST, R0 o AR, 4. U 8 JLA SEAR S B AT 78 [T ). AR ML ~# 4, 1989, 20(3) 102 ~ 104.
Sheng Jiangyuan, Tian Hongwei, Gao Yulin, et al. Experimental study of a few basic parameters for suction-type seed-
metering device[ J]. Transactions of the Chinese Society for Agricultural Machinery, 1989, 20(3) :102 ~ 104. (in Chinese)
Short T H, Huber S G. The development of a planetary vacuum seed metering device[ J]. Transactions of the ASAE, 1970,
13(6) : 803 ~805.

Sial F' S, Persson S P E. Vacuum nozzle design for seed metering[ J]. Transactions of the ASAE, 1984, 27(3) : 688 ~696.
KA IR T A H RS AR B R ()], R TR B4, 2002,16(3) 148 ~ 52,

Song Yumin, Hu Dunjun. Experimental study on vacuum nozzle precision seed-meter[ J]. Journal of Shandong University of
Technology, 2002,16(3) :48 ~52. (in Chinese)

PR XU BRE. RS RGBT AR WE R (] RO AIMAA R, 1999, 30(6) 146 ~50.

Li Yaoming, Liu Cailing, Chen Jin. Study on vaccum seed-metering device of rice seedling precision mechanism [ J].
Transactions of the Chinese Society for Agricultural Machinery, 1999 ,30(6) :46 ~50. (in Chinese)

Shafii S, Holmes R G. Air-jet seed metering, a theoretical and experimental study[ J]. Transactions of the ASAE, 1990,
33(5):1432 ~1438.

K R AL T L ML b gt HUBE o R A, 1982.

10 BURE ki, BE R Mo M A K [T ], R AL ,2009,40(8) 44 ~ 48.

11

Liao Qingxi, Li Jibo, Qin Guoliang. Experiment of pneumatic precision metering device for rapeseed[ J]. Transactions of the
Chinese Society for Agricultural Machinery, 2009,40(8) :44 ~48. (in Chinese)

MR BRSSO B ZCHERD R W A R B A SR [T ] R HLAR A2 i, 2008,39 (10) 195 ~ 99,
104.

Li Yaoming,Zhao Zhan,Chen Jin, et al. Numerical simulation and experiment on the seeds pickup performance of precision
air-suction seeder[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2008,39 (10):95 ~ 99, 104.
(in Chinese)

(L#% 52 W)

18

19

20
21

Wang X, Wanga T, Dong Z, et al. Nebkha development and its significance to wind erosion and land degradation in semi-
arid northern China[ J]. Journal of Arid Environments,2006,65(1) ;129 ~141.

Maurer T, Herrmann L, Gaiser T, et al. A mobile wind tunnel for wind erosion field measurements[ J]. Journal of Arid
Environments ,2006,66(2) :257 ~271.

IR N, o7 8 A LR AR R A [T U 85,2005 (7) (31 ~ 33,

IR, w0 SO, N S AU At R 2 A AR T XU XU 8 5 B A AT LT ] R LB A 4R , 2008 ,39(7) 164 ~ 67.
Feng Xiaojing,Gao Huanwen, Wang Lijie, et al. Wind erosion experiment and countermeasures on typical farmlands around

Beijing[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2008,39(7) :64 ~67. (in Chinese)



