¥35% 5 d = &% b X F F Vol.35, No.5
2013 4E9 A JOURNAL OF BEIJING FORESTRY UNIVERSITY Sep. , 2013

AEERBERE T XN ERR

#®ox' THEHH&H? X & KFE? arg g &E s S A#E
(1 ALKk L BRI K (R S AL B A B R T S0
2 FELEN B S R IO 3 T EL N BSRERG AHL )

FZ AL AL, 2 S AT B 5 R VD DU R A ) A SRS BB KPR, LA HE AR 3t v o8 A
R R BT G, BRUD A ok B 22 1 1 2 0 R A S O 3 S B B b 0. 1,0.5,1.0,2.0,3.0,,
4.0.5.0 F16.0 m 8 AN [ 3 1 i B2 A KGH AR AL G 0 XU AE 45 SR A SE 3030, 27 3 FIoIRZSTT 8 XUt g
P IR R T AR T SRR R S S 4 TR RN A S AR B S5 SRR VD bR
VS AINE AT E T 32 B RR e v AT 1T S ) AR AR XU T, B DX X R VR T2 i . AN [l M 3R 7 e 1 5
BNy 2R B A XU PR 48 DRI S X 50t N, 2 RGBSR I, i SR (S JEE JE L s X8l )~ ML 2 i B S B il
TS IR ALY v 2 ] A U B AR I AR L o DS S 0 19 8 B 2 A, A A o i ) s R 25 R i 2k AR
HRUD 4 23 S A A 2 D) B X R T s/
KIS DI XHLEE WG hRIRE ; BE R
FE S S761.2 XHERFRERD A X E4HES.1000-1522(2013)05-0073-06
WEI Bao' ; DING Guo-dong'*; WU Bin'*; ZHANG Yu-qing'*; BAO Yan-feng'; GAO Guang-lei' ; SHI
Hui-shu’ ; ZHAO Jin-hong’. Windbreak mechanism under different shrub cover conditions. Journal
of Beijing Forestry University(2013)35(5)73-78 [ Ch,26 ref. ]
1 Key Laboratory of Soil and Water Conservation & Desertification Combating of Ministry of Education,
School of Soil and Water Conservation, Beijing Forestry University, 100083, P. R. China;
2 Yanchi Research Station, Ningxia, 751500, P. R. China;
3 Environmental Protection and Forestry Bureau of Yanchi County, Ningxia, 751500, P. R. China.
Windbreak mechanism under different shrub cover conditions was quantitatively studied by carrying
out a field investigation in southwestern marginal zone of the Mu Us Sandy Land, northwestern China.
Artemisia ordosica and Salix psammophila shrub land were taken as the object of this study. Bare sand
was set as control and the wind velocities at 0.1, 0.5, 1.0, 2.0, 3.0, 4.0, 5.0 and 6. 0 m height upon
research grounds were recorded. By doing statistical analysis of wind velocity measurements, drawing
wind profile, calculating the wind profile equation, boundary layer thickness, aerodynamic roughness, we
got the conclusion that both A. ordosica and S. psammophila shrub land decreased wind velocity of
boundary layer much more significantly than bare land, and this effect decreased with wind velocity
increasing. Aerodynamic roughness of shrub land decreased logarithmically with wind velocity increasing.
When wind velocity was high, boundary layer displacement thickness would reflect the decrease of wind
velocity at observation height more realistically than aerodynamic roughness. Analyzing from the air
momentum, the loss of air momentum on the surface covered with vegetation was relatively stable. While
the loss of air momentum on bare sand would decrease as wind velocity increasing.
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Fig. 1 Sketch figure of boundary layer thickness
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Fig.2  Wind profiles of different land covers
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Tab.1 Wind profile parameters under different land covers
R/ 34 UE gl
(m-s™") A B R? A B R? A B R
10.0 7.884 1.031 0.987 5. 840 2.169 0. 961 5.876 1.884 0.903
9.5 7. 500 0.942 0.984 5. 668 1.991 0.973 5.158 1.915 0. 890
9.0 7. 004 0. 902 0.976 5.310 1. 989 0. 965 5.222 1. 694 0. 889
8.5 6. 632 0. 849 0.977 4. 966 1.884 0.970 4.812 1. 657 0. 909
8.0 6.339 0.763 0.983 4.759 1.775 0.972 4.457 1.563 0. 897
7.5 5.928 0.724 0. 985 4.435 1.714 0.972 4.457 1. 563 0. 897
7.0 5.489 0.676 0.978 4. 069 1. 605 0.977 3.819 1.432 0. 897
6.5 4.967 0. 656 0.965 3.640 1.494 0.975 3.547 1.328 0. 895
6.0 4.571 0. 621 0. 968 3.441 1.432 0.975 3.191 1. 260 0. 893
5.5 4.157 0.572 0. 965 3.067 1. 346 0.975 2. 848 1. 183 0. 891
5.0 3.737 0.522 0.955 2.735 1.229 0.973 2.587 1. 140 0. 891
4.5 3.324 0.477 0. 950 2.472 1. 135 0.971 2.157 1. 053 0. 880
4.0 2.828 0. 444 0.917 2. 164 1. 044 0. 966 1. 871 0.976 0. 887
3.5 2.424 0.387 0.893 1.798 0.923 0.954 1.498 0.876 0. 856
3.0 1.994 0.339 0. 862 1.516 0. 815 0. 945 1. 167 0.759 0. 823
2.5 1.638 0.274 0. 825 1.244 0. 689 0.931 0.919 0. 647 0.798
2.0 1.101 0.250 0.713 0. 899 0.532 0.911 0. 667 0.496 0.766
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Fig.3  Aerodynamic roughness length under different wind

velocity conditions and varied land covers

*2 AEFREBEZTHESshHFHEREESXE
Z EH KR
Tab.2 Relationship between aerodynamic roughness length

and wind velocity under different land covers

A a b c R?
o3 0.002 13 0. 000 98 1.999 97 0.989 20
g 0.203 99 0. 065 53 0.702 23 0. 985 55

v 0.25270  0.10103 1.19626  0.957 02
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