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Influence of Shrub Coverage on the Wind Erosion of Sandy Soil

GUO Yuhua , ZHAO Tingning ,DIN G Guo-dong ,SUN Bao-ping
(College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abgract : Through field investigation and observation, the influences of shrub coverage on soil eroson by wind were systemati-
cally studied. The result indicated that threshold wind velocity of il erosonis norrlinearly and positively related to shrub cov-
erage;and the wind profile isinfluenced remarkably by shrub coverage ;wind erosion rate increases exponentially with the cover-
age reduction ;there exists power relationship between aerodynamic roughness length and shrub coverage ,as well as displace-

ment height.

Key wor ds:coverage;wind profile;wind eroson rate;aerodynamic roughness length

, , , 41°22 8" 41°34'6", 116°12
(2.2] 49" 116°29 30", 31 002 hm?
110 km,
8]
3 , 478 mm,
; 105d, 4 , 4 210 d
; , 8 65d
o ) ) )
( ) [5.6] , ( Pinas. tabu-
(7] | aef ormis Carr.) ( Popul us hopeiensis) ( prunus
—_— armeniacavar. ansumari m) (Quercus mongolica)
, ( Cavagana microphylla) (Z acidoju-
( Tama rixramosissima Ldb.) jubaC. Ychenget M. J. Liu) ( Tama rixramosissima
Ldb.) , (Agropyron cristatum)
, ( Cleistogenes squarrosa) (L eymus chinesis)
(Artemisia f rigida)
(salixbabyloaica L) (U. pumilalL.)
1 1.2
1.1
; , 2005 3
* :2005-12-23
— ( ) (FS2000 - 004)

(1982-), , , : ; : (1962- ) ,



246 - 13
5 , ) , )
[10]
( Tama rixramosissima L db.) , , ,
) 5mx5m, , :
90 cm ,
AVM - 03
) 1
, 25 cm 50 cm 90 cm 120 a 2m 7.92m's
cm 150 cm , 200 cm /(m- s 1)
2s, | % 25 cm 50 cm 90 cm 120 cm 150 cm
40 min , 40 2.74 3.42 3.59 4.77 5.38
0 20cm ' g/ min 30 3.07 3.06 4.06 5.46 5.78
2 20 2.98 3.37 4,52 5.59 6.18
51 10 3.36 3.52 4.98 6.12 6.43
( l) , b 2m 9.97m/s
/[(m- s b
| % 25 cm 50 cm 90 cm 120 cm 150 cm
(veo) 40 3.4 3.84 4.22 5.46 6.27
(Uo) , : 30 3.62 4.12 4.49 5.94 6.34
Uo = 3. 8057¢™ 3¢ R =0.985 4 (1) 20 4.04 4.86 5.17 6.42 7.02
’ 10 4.37 5.21 6.07 7.33 7.82
c 2m 11.25m/ s
12
[(m- s 1
710 1 % 25 cm 50 cm 9cm  120cm 150 cm
.E 8 40 4,31 4.41 5.02 6.14 7.86
'P,i\ﬁ 30 4.87 5.17 5.42 6.82 7.58
4 6 20 4.24 5.64 5.87 6.87 7.96
g 4 10 4.91 6.44 6.88 8.34 8.96
i ,
2 , (2)
1 1 1 i J [11]
0 20 0 60 80 100 d o '
HERMEE/% , ,
1 )
2.2 2 , 2m 9.71 m/s
, (
2m ) 2
2
, /[(m- s Y
e : I % 25 cm 50 cm 90 cm 120 cm 150 cm
U.=(U-/ KLn(Z 2) 2> 7 (2) 40 35.94 40.06 44.08 56.23 66.94
‘U, z ‘U — ; 30 39.65 42.43 47.99 62.51 68.59
K —— 2o —— , 20 38.62 47.58 53.45 64.78 72.61
( Roughness 10 43.36 5211 6159  74.77 __ 83.01
L ength) 2
, ( 90 cm ),
10% 20 % 30 % 40 %, 25cm 50cm , , 10 %
90 cm 120 cm 150 cm (1 50 cm 2m
, , 47.89% , 20% 30% 40%
, 52.42 % 57.57 % 59. 94 % 120 cm ,

10% 20% 30% 40 %
25.23% 35.22% 37.49%

43.77 %

1

30% ,



5 247 -
40% 1 , ,
2.3 , ,
, [12] , [3]
2.5
(B, 3 ,
3 ( 8.77m/ 9
E Zo = EXP[U1InZ - UalnZi/ (U2 - Uy) | (4
| % /(g- mn- 1) :Uz2 Us ,
| , 22.52 ,
30 , 51.23 ,50 150 cm
2 , 64.74 '
0 13833 , 90 cm 150 cm
’ ( 4
0 , , 231.45 4
3 , (B
(Ve) : | % fem /cm /cm
E=232.68e > % R’ =0.9807 (3 40 55216  5.2095 4.8745  5.2019 5.1907
250¢ 30 3.7389  3.4752  3.1750  3.4630 3.4607
20 2.5108  2.3206 2.2852  2.3722 2.3699
T’; 200 10 1.1490 1.1067 1.3207  1.1845 1.1822
.5150 4 VA4l , VA
) VC , :
100 Z, =0.105 3vC-** R =0.994 8 (5)
& Z \Ye
K 50 ‘ 7 ,
. . . . . . . : Z
0 10 20 30 40 50 60 70 %" ,
VEA AR 28 B/ % d=
2 Z : d
) (4) :
( 2 8.77 m's , d= EXP[UiInZ - UzlnZi/ (U2 - U1) ] - Z (6)
40 % , , 1l —— ,
20% , , 0.002 26 cm d— 5
20 % , d VC
, , Zo =0.105 1vCch-**® R =0.995 (7)
( ) ( )
, 4.3 3
5.24 I
2.4 ,
Ash  Wason (4 , 0.98 vC
, :Uo = 3. 805 7¢"™¢ (R =
5 0.985 4) ; ,
, 5 :
, , . . E vVC
5 , , , : E=232.68e *®®¢ (R =0.9807) ;
) Z d
, 20%
; 20% 30% , .71

; 30% ,

’ ’ 1

( 251 )



5 251 -
> + > + >
+ >
( 10 10 / hm?
) i 1985 1985 1985 2085 2363
3246 | hm?, V) £V V) 30 30
, 45.10% 140 155 30 140 140
45.75 % , 2420 2442 2647 2585 2863
, : , 6815 821 4631 5538 1
, : 32 523 295 293 422
2.00 / kg, 1.40 /kg,  42.86% 0 510 0 0 0
3 0 0 7875 0 0
8546 /hm*> 8628 |/ 0 0 1638 0 0
hm? 263.28 % 265.70 % 7137 14314 14439 5831 5%
4710 11872 11792 3246 4731
3 | % 45.10 265.74 263.28 — 45.75
(l) 2.94 5.86 5.45 2.26 2.65
0.05 Ikg, 0.24 kg, 100 fkgkg, 0.05 /kg, 140
Ikg, 0.2 /kg, 2.00 /kg, 175 lkg, 2.00 /kg, 0.20 /kg
(3 ,
+ ,
[1] , , , [M]. ,1994.
[2] , , [M]. ,1994.
[3] , [3]. ,2001 ,15(1) :81 - 84.
[4] , [3]. ,2001 ,15(2) :81 - 84.
( 247 )

Skidmore EL ,Powers D H. Dry soil-aggregate stability : energy-based index[J]. Soil Sci Soc. Am.J. ,1982 ,46:1274 -
1278.

[2] : , .
[3] , , ,
[4]

[1]

,2002 ,16(1) :29 - 32.
[J]1. ,1996 ,16(4) :442 - 446.
Bressolier C,Thomas Yves - F. Studies on wind and plant interactions on French Atlantic coastal dunes[J].Journa of
sedimentary petrology ,1979 ,47(1) :331 - 338.
Oosterhoorn M , Kappelle M. Vegetation structure and composition along an interior-edge-exterior gradient in a Costa Ri-
can montane cloud forest[J]. Forest Ecology and Management ,2000,126:291 - 307.
Wang H. Study on the effects of construction in windbreak and sand fixation system in Jingtai irrigated area[J]. Journa
of Gansu Agricultural University ,1997 ,32(3) :238 - 243.
Yu X Z,QuB S,Shen X D. Wind tunnel smulation of sheltering effect of shelterbelts on sand[J]. Aerodynamic Experi-
ment and Measurement & Control ,1991 ,5(4) :46 - 52.

[M]. ,1995. 12.
Bagnold R A. The Physics of Blown Sand and Desert Dunes| M]. London: Methuen ,1941.

[31.

(5]

[6]

[7]

(8]
(9]

[10] LeeJ A. Theroleof desert shrub size and spacing on wind profile parameters[J]. Physical Geography , 1991 ,12(1) :
72.

[11] , [M]. ,2003.

[12] [M]. : ,2000.

[13] , , . [J]. ,1987 ,32(4) :297.

[14] Wasson RJ. Nanninga P M. Estimating wind transport of sand on vegetated surface[J]. Earth Surface Surface Processes
and L andforms,1986 ,11(4) :505.

[15] , , , [J]1. ,2003,17(3) :31- 33.

[16] , , , [J1. ,1996 ,2(2) :1- 8.



