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Abstract : Through field observation of the variation of vegetational characteristics and sand transported rate in sandy grasslands at dif-
ferent levels of desertification during the spring erosive period, the ecological effects of windbreak and soil erosion reduction from sandy
grasslands of the Horgin Sandy Land were studied. The results showed that vegetational coverage varied obviously from 0.3 % in the
shifting sand land of the severe desertification to16 % in the fixed sand land of the least desertification in mid May . Increases in vege-
tational coverage led to a corresponding increase in surface roughness length from 0.013 cm in the shifting sand land to 0.111 cm in

"in the shifting sand land to 0.823 mes™' in

1

the fixed sand land, thus resulting in an increase in friction velocity from 0.272 me*s~

the fixed sand land and a decrease in mean wind speed near the surfaces from 7.0 mes™ ' in the shifting sand land to 3.8 me*s” ' in the

fixed sand land. This in turn led to a reduction in the total sand transported rate within the height of 0 ~20 c¢m from 88.8 g*(h*

1 1

cm?) "' in the shifting sand land to 1.6 g*( hecm?) "' in the fixed sand land. When the experimental data were analyzed by regressing

the total sand transported rate ( Q) against vegetational coverage ( VC) , a model of predictive regression was developed: Q=3.93 +
93.66e" "V R*=0.893, p <0.0001 ,n=40) .
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Table 1  Species composition of plant com munities and their Zy 0.013cm
importance values in different restorative stages of degraded 0.111cm R 5 u.
sandy grasslands in mid- May 0.272 mes” 1 0.823 mes" 1 ,
2 20cm
Phragmites aust ralis 0.5914 ’
Cleistogeries squarrosa 0.1296 , , 20cm
Setaria viridis 0.0599 0.3583 7.0 me*s ! 3.8 mes ! ,
Salsola collina 0.0464 0.2187 0.0767
) 84 % ; 2h
Agriophyllum squarrosum 0.2048
Corispermum macrocarpum — 0.1476  0.3650  0.6598 0.1922 lh, 100 % « 4,
Bassia dasyphylla 0.1080 0.0225 , VvC
Artemisia halodend ron 0.7753 0.4326 Zo u
Echinops gnelini 0.0333 ’
Cynanchum thesioides 0.1686  0.0852  0.0160 , 20cm
Melissitus ruthenicus 0.0854 ) H
Caragana microphylla 0.0206
g phy . Z,  U. VC
Hedgarum fruticosum 0.0793 0.5603
Lespedeza davurica 0.1342 » 0 H VvC
Saposhnikovia divaricata 0.0800 0.0180
9
2 s R s vC 50% , 7%
s 4 0.150cm, vC 25% , U.
9 ,Shannomr Wiener 0.08 0.908 mes ', v 3.5 mes™ . R
1.71. s
, (r=0.318,p<0.05,1=40), 20cm
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Table 2 Vegetational characteristic values in different restorative stages of degraded sandy grasslands

4 5 9 9
Shannomr Wiener 0.08%0.10 a 0.51 £0 .44 a 1.40%0.15b 1.71 £0.45 b
! % 0.25 %0 .25a 3.68 £1 .90b 5.99 1 .02¢ 15.55%1 .11d
/cm 2.1 %2.2a 6.313 .6b 4.0 %1 .0b 4.8 10.3b
(p<0.05)
3 A u.

Table 3 Variations of wind speed, surface roughness length Z; and friction velocity U. in diiferent restorative stages of degraded sandy grasslands

20cm /mes”! 6.9 5.7 5.3 3.8
/ min 119 .4 114.0 112 .2 67 .8
2001-05-15 r
U./ mes 0.249 0.463 0.534 0.801
Zy/ cm 0.011 0.035 0.047 0.105
20cm /mes! 7.0 5.6 5.3 3.7
/ min 120.0 118 .2 112.8 64 .2
2001-05-17 o
U./ mes 0.294 0.506 0.527 0.844
Zy/ cm 0.014 0.042 0.045 0.116
4
Table 4  Correlation coefficients and the best fitted regression equations between vegetational coverage and surface
roughness length , friction velocity , mean wind speed and duration of erosive wind
vC
r p n
Zy 0.975 <0.0001 40 Zy= - 0.00005VC>+0.0052VC+0.0148 R*=0.95,VCE(0,55)
u. 0.961 <0.0001 40 U. =-0.0009VC*+0.0472VC+0.2908 R*=0.94,VCE(0,25)
20cm v - 0.957 <0.0001 40 ©=0.007VC*- 0.3063 VC + 6 .8409 R*=0.94,VCE(0,22)
H - 0.949 <0.0001 40 H=-0.2147VC?- 0.0049 VC+119 .49 R2:0.96,VCE(0,23)
(r= 10 cm ,
- 0.326,p<0.05,n=40) . s s
, . 2.3.2
2.3 ,
2.3.1 —
b 9 O - 2
20cm .
C 1), : ,
. , 0~20cm Q
R 20cm .
, ( r=0.527
. . ~0.840,p<0.0001,n=40);
88 .75 .18.53 . VC. u. Zy
6.94 1.62 g*(hecm®) "', (r=-0.695~-0.795, p <
. s 0.0001 ,n=40) . Q
81 % . 76 % . \%e :Q=3.93

68 % 67 % +93.66e” " V(R =0.893, p <0.0001 , n =40),
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Fig.1  Distribution of sand transported rate over height ( A and B indicate the measured data on 15 May and 17 May, respectively,

means with different letters indicate significant differences at p <0 .05, bars represent one standard deviation)
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Fig.2 Relationship bet ween vegetational coverage and sand transported rate
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