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Protective Effect of Shelterbelt on Strip Fields in
Southwest Margin of Taklimakan Desert
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2.College of Forestry and Landscape Architecture » Xinjiang Agricultural University » Urumqi » Xinjiang 830052+ China)
Abstract: [ Objectives] The windbreak efficiency of shelterbelts with different permeability on strip fields at
the edge of the oasis in the Taklamakan Desert was analyzed in order to provide theoretical guidance for
sustainable development of local grid strip fields. [ Methods] The peri-urban shelter forest in the Qiagikumu
area of Yecheng County, Xingjiang Wei Autonomous Region on the southern edge of the Taklamakan Desert
was selected as the research location. Field observations were made to quantify the windbreak effect for
shelterbelts with different structures on the edge of the Taklamakan Desert oasis. [ Results] @ The strip
field within 10-—15 m of the leeward side of the shelterbelts in the Qiagqikumu area of Yecheng County
experienced the best windbreak effect. Crops with poor ability to withstand wind damage can be planted in
this strip field. @ In general, the windbreak effect provided by shelterbelts was highest for plants with a
height of 1.5 m and lowest for plants with a height of 2 m. Therefore, planting crops with a plant height of
less than 1.5 m in the shelterbelts can effectively minimize losses caused by wind damage in this study area.
® The sand fixation efficiency of the open-structure shelterbelt was the greatest, followed by the ventilated-
structure shelterbelt. The sand fixation efficiency of the compact-structure shelterbelt was the worst. The
order of sand fixation efficiency for the three kinds of structural shelterbelts followed the order of 58.39 % >
57.99%>>36.29% , respectively. [Conclusion] In order to increase the sand-fixation efficiency of shelterbelts,
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open-structure shelterbelts should be recommended. This shelterbelt type can achieve the best windbreak

effect. Strip fields around open-structure shelterbelts can be planted with crops having weak sand resistance.

Keywords: strip field shelter forest; windbreak and sand fixation benefit; Taklamakan Desert; soil wind erosion
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Fig.1 Characteristics of wind speed distribution on

edge of Taklamakan Desert oasis
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Table 1 Windproof efficiency at horizontal distance from leeward
side of forest belt on edge of Taklamakan Desert oasis
B/ AN TR 3 B B B R/
% 05m 15m 2m
1 17.07 86.73  84.61  58.37  76.57
18.53 77.92 78,92  62.03  72.96

X8 9

B4
17.87 7174 78.28  60.10  70.04
¥IE 17.83 78.80  80.60  60.17  73.19
1 32.86 69.69  73.65 47.50  63.61
2 32.04  65.74  68.54  59.45  64.58

3 XL 45
3 33.5 61.67  70.19  46.89  59.58
ot 32.8  65.70  70.79  51.28  62.59
1 12.89 61.27  66.34  79.10  68.90
2 11.26 61.23  61.53  70.02  64.26

Bty )

3 11.6 56.53  62.66  71.54  63.58

BSE(E 11.92 59.68  63.51  73.55  65.58
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Table 2 Windproof efficiency at vertical height from leeward
side of forest belt on edge of Taklamakan Desert oasis
% 1 i BB/ N[ 3 TR 2 B URLRE / 6

% 0.5m 1.5m 2 m W

1 17.07 86.73  84.61  79.10  83.48

18.53 77.92  78.92  70.02  75.62

7 37 45
17.87 71,74 78.28  71.54  73.85
¥{E 17.83 78.80  80.60  73.55  77.65
1 32.86 69.69  73.65  58.37  67.24
32.04 65.74  68.54  62.03  65.44
5y ’
: 33.5 61.67  70.19  60.10  63.99
¥ 32.8 65.70  70.79  60.17  65.55
1 12.89 61.27  66.34  47.50  58.37
2 11.26 61.23  61.53  59.45  60.74
g3 | i} _
3 11.6 56.53  62.66  46.89  55.36
¥(E 11.92 59.68  63.51 51.28  58.16
2.2.3 F AR HCR BSR4

W TAT b7 X2 R T AR O 115, AU S e bR
A B B, — BT AR e g i, B AR R R i
AT o5 — B AR bG8 ad, i KUK A 1 KL%
7R B A B PR I 3, DR ) R R A T T R
B3 25 F MR AE 3 AN 3 B B AL (0.5,1.5.2 m)
JUHIZKSF-BE 25 20 me P9 XU SRR 4 76 80 % L |
B XUE 20—75 m KU HI DSORGB BT REA . 0.5 m
1.5 o fe Ak JRUTEE 1) ek 36 A0 [ T o LS T B o R R
SEAR K MRS T B B 1) 55 ALK 3

38 IR M B RRORE J2 R T 2 1 32 RS BREK
TEE K MR I R BN 3 FlE 20, b AR L

e . PR OPR T 2 2R AT T AL JE RS A AR A T XU
1020 m JEE M AL B B 0.5 m F1 1.5 m & B4k
- B AR TR 80.83 %6, T B85 KUK, B KUBR
KFEE B 50—150 m 0 [ P Bl XU 80 36 38 i B AR &2
41% , 3 XUFRH RS XU 2 mo 7 BE Ak B XU B I
T 0.5 m Fl 1.5 m & B, B AR TR N B
FFHRAR S IR YA LTI B LA
GG N W NG 5 = o N Gl o S
AT KA B T B — A i Um0 55 ALK, AL
Il 55 e s 20, 6 1 H L 12 mAb ik B I (Y , B R B4
MG E 1 HL 12 m &b B KR T8 3] 79.00 %, (H
DAGHK A2 A e FE AR A U 15 HL 180 m &bt B &5
X, 7 H,84 m Ak JRUGHE kXt JE R 55 %6, KUk I
SR HL B R B A . YA IE AR B, — B4y
S BIMRAR B2 AR oy gl ST ik R
DL AH 8 T B I, AT T IS I XU X B e R %
W AL, B AT W X B A L R KU A R,
2.3 HEEDERS

B 7 bR AT BEL A% 3 3R S0 B AR TS AR XUk [
R A 0 XS4 i AT B AR T i v 2 B T VAR
0. BB MmARa 1—7 H,5—35 m b [ 73 % &
Ul 74.96 % %) 15 H,75 m 4 [& VD3R FEAR , i 4b
FEI A Kk, VR S VD b (CKO R i 7.9 %65 3
KEE AR 5 H(50 m) .7 H(70 m)4b [ v & 8 & T
1 H(10 m),3 HO) A E &%, 15 H(150 m) 4b ¥
ST W HL(CK) & 13.06 % 3 B8 45 fy bk 1A
1 HA2 m) &b BV AR e fE 3R 84.79% . 3 Ak
G T R € S B R G A R S e ]
IEE R IR 2Z o % 235 R MR B VD 0% A 2, LB P 4K
FHEFIIT T H :58.39% >>57.99 % >>36.29 % (% 3),

B8 A B PR XU TRDAS [R] K P BE 5 D R0R
BYUIMOC . A DG/ BT T UL Mty [ T sk 5 K
SRR B 5 R OGP E RAEL R 41 0.92,
0.558,0.83, ARt [E V0 2 N K BN /INHE P 2 - i35 45
= 5% 5 4 = 3 X5 A T A B KT BE S Y
S NS A A A N e W TSI 0 i Al RN
1 HG m)E] 7 H(35 m) . 3d 7 H(35 m) Z J5 K m
PR, FF 4R KA KUt 5 RS R AR 1—3 H(10—
30 m) Ak VP RCR AN R AR B &, fH )& 57 H(50—
70 m) Ak [E VDAL R R e A BE AR 1 H
(12 m) 42 [ Y0 38038 e -, G A Ao T /0 204 %% i B 5
(18 75 Ak T TR R A . B 5T 4 S AT O 5 A MR A
ST B B S I K o K B R bR T XU T IR P A A
[E] 90 B B Fe e MRS VR 52 D £ 35 Y AT RE PR .



%3 WIS R« FLARAC %5 L 5 0 30 UG R S LT T U B A MO 4% B 97 1 23
R3 BRNDTFDEZNEEZAREMREEDLETL
Table 3 Changes in sand fixation effects of forest belts with different
structures in study area on edge of Taklamakan desert oasis
* S BB/ S

1 H 3 H 5 H 7 H 15 H ¥iE
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4 y . ; ;
1 11.92 84.79 52.56 41.18 10.08 —7.13 36.29
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