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STUDY ON BENEFIT EVALUATION OF WIND EROSION
PROTECTIVE SYSTEM IN ULAN BUH DESERT OASIS

ABSTRACT

Oasis is the most important eco-economic area in Ulan Buh Desert. Wind-sand disaster is severely
threatening the normal function of oasis farmland. To ensure the sustainable development of oasis
agriculture, research on wind-sand disaster of casis farmland and its control mechanism was carried out
with methods of field test and laberatory experiment. The main research result is:

(1) From outside to inside, Wind erosion protective system in Ulan buh desert is made up of three
layers: sand-fixing grass belt, wind-sand prevention and fixing forest, and farmland shelterbelt.

(2) Wind velocity of different farmland shelterbelt was observed; results showed that defending effect
varies with forest belt structure, height and porosity. Wind defending effect of sparse structure shelterbelt is
the best, which is 32.2%, porous structure takes second place, 23%, while, ventilation structure is the worst,
13.2%. Shelterbelt with the porosity of 40~50% has the best wind defending effect. With the increasing of
porosity total porosity, the defending effect decreased remarkably. So the structure should be sparse with
the porosity of 30~50%, and the porosity of forest canopy should be 30~50%, the porosity of trunk, 50%.
Moreover, shelterbelt can reduce the sand-transporting quantity, and the fall rate after the forest is more
than the one before the forest. The sand-transporting quantity afier the mixed-forest decreased to zero.

(3) Study on the wind defending effect about five shrub communities showed that the wind defending
effect of Haloxylon ammondendron and Hedysarum scaparium is better than other, which is respectively
62.4% and 53.8%, its defending effect is related to the density, coverage and height. However, wind
velocity in the hight of 0.3m in shrub of Hedysarum laeve reduced by 77.1% because it has more
divarication. Under the same wind velocity, sand-transporting quantities in five shrubs are all less than the
one in sandy land, in the shrub of Hedysarum laeve it decreased the most, reach to 98.5%, Haloxylon
ammondendron is the second one, 97.5%, pyramidalis Bunge is the last one ,which is 39.6%. The
distribution of dust deposition show that the one on the height of 2 meter is more than the one on the height
of 5 meter, and the one in the center of the forest is more than the one in other places.

The average dust deposition amount in the hight of 2m in the center of the forest is 22.8g/m2xld, in
the hight of 5m, it is 19.3g/m?x1d, and in other places, it is 3.14~14.4 g/m’x1d in the hight of 2m, and
1.87~8.36g/mx1d in the hight of 5m,

(4) Study on sand-trapping efficiency of sand-fixing grass belt show that natural shrub have the
function of blocking wind-sand flow. Change on wind velocity and sand-transporting quantity around
single shrub is observed, results show that there is a slowdown area on the windward side of shrub; and
velocity on the top and two side of shrub are accelerated, while on the leeward side there are calm region



and wake region. On the side of the shrubs, Sand transporting quantity is the most, while, on the leeward
side, it is the least, and on the windward side, the one on 2H is more than the one on 1H. In addition, sand
transport capacity of sand-fixing grass belt decreases with vegetation coverage.the sand -transporting
quantity in shifting sandy land is the most, which is 2.25~21.75g during wind velocity of 5.6~9.4m/s, in
sedi-fixed sandy land it is 0.32~~13.58g, and the one in fixed sandy land is the least, which is 0.06~2.29¢g.

KEY WORDS: Oasis in Ulan Buh Desert, Wind erosion protective system , Benefit evaluation
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¥+ 8 (Artemisia sphaerocephala Krasch). Y25 (Artemisai frigida Willd). 225 2E (Salsola
passerina Bunge). MM IERK (Salsola laricifolia Turcz.)s KBk (Kochia prostrta
Schrad.). 393 (Cerratoides lateens Reveal). fE¥e. ¥ HA® (Calligonum mongolicum
Turcz.) %,

BAE, pASFEARRTIENMMEXEEY E, EEPYHERERESHER LR
HEwH b, MHEDFHHREYRE. figivEL, BENMREREDH DT
(Stipa klemenzii Roshev). XE41F (Stipa gobica Roshev). ¥ E5F (Stipa glareosa P.
Smim). $E{E4HF (Stipa breviflora Griseb). LB TE (Cleistogenes songaricaOhwiin
Journ.). B HIKE (dgrophyron mongolicum Keng.) %; BA KB HFHHE (allium
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mongolicum ). ZARE (allium polyrrhizumm)~ & E T (Sophora alopecuroides L.).
XBHEE (Scorzonera divaricata) ¥W=RI3k (Echinops gmeliniiL.) %, WA LFELR
MEBEFHTF (Calamagrostis epigeios Roth.). B¥R (Pos spp.). | KE (Hordeum
brevisubulatum Trin. ) W3 ( Puccinellia distans Parl.) B (Aneurolepidium dasystachys
Trin.). ¥/ 5 (Agropyron mongolicum Keng). #¥1(Psammochioa villosa Trin.Y2 .
ERAHER .. L EARFESMELENENR S R AR B (K B
Bibhh, FEEFKML EEREHEERFEYR, TEFEMEN (Tamarix spp.).
FHETUR (Kalidium foliatum Moq.)« #IE IR (K gracile Fenzl) %,
BESELBERFENSATKY ZGRIFHERES. TESSEMAEAER.
H WA T TG 75 %E (phragmites australis Trin.) & (TBypha latifolia) K E % (Triglochin
palustris L.). B3 (Echinochlos crusgalli Beauv.) %,
—FAERFENMM TRV ERGELR, FERHFEERK, FROHBEERE
(Artemisia scoparia Waldst) B1K3 (Bassia dasyphylla  Fisch. Et Mey). B% (Suaeda
glauca Bunge). ¥EX (Salsola collina Pall). KFH (Chenopladium album L.).
ML (Corispermum spp.)« K (Agriophllum squarnosum Vahl), BEEL (Eragrostis
pilosa L.). mWTEHE (Enneapogon borealis Griseb.) ¥3% (Pugionium comutum L.)-
=T E (4ristida adscensionis L.)\ YR E (Setaria viridis L.) &% (Atriplex sibirica L.)

%,
2262 ATH¥

ATHEFEHHBIAR. —8Ba &N PRMN. NIRAHRRED,
XE2FHEI TS, BRI EENTEDFE /N (Populus simonii Carr.). §iFF
¥ (P nigra L.vat.thevestina Bean). #iK# (P nigraL.var. italica Koehne). HIEX#H

(P. Canadensis Moench. Verz.). ¥i88¥ (P. alba L. var. pyramidalis Bunge). — A% (P
gansuensis )~ 5-W1 (Salix matsudana Koidz.)~ ¥¥) (S. psammophila C.Wang et C.Y. Yang )+
1 (Ulmus pumila L.) Y& (Elaeagnus angustifolia L.)~ #48 (Haloxylon ammodensron
Bunge). ¥r% (Caragana korshinskii Kem.). {E# (Hedysarum scoparium Fisch.) % .
B AFZMIRESHMSNEE &R E Bebw. BirsdE. BirwReE, EED
1. WARE (Atraphaxis bracteata A. Los.) ¥Wl(Tamarix chinensis Lour), ¥3%
(Calligonum mongolicum Turcz.). . S (Salix cheilophila Schneid) %KAM

23 AREHESZFRR
2.3.1 HHHRAR B
WREXHEEE, BEAR 32.62x10'm?, SBOELHEH 78.3%. K48

# 27.73x10*hm?. FHE 6862.2hm?, H(EHh 22.98x10°hm? (£ 2-3). FFFX ANHHL
0.75hm?, EHETEEAY 0.07hm™", £ THEFERFE. TIAKX BRiE TS
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18.58x10"wm?, HiZX AR/ 57%, H#FiH, LtEFE, WEEE/, FHEY
FLI§ 30cm, HASIHEBMERIEAEME.
2.3.2 2SR

B, 199 F (TR HREAD 377, HPRERL 91.5%", 42BA0
f31.0%, FAREUEZHESSN, FEF—ETEM, RIKFLEE LK, #
. EHAAHHIL 3.5%10°m?, LERAFEREE, FRRKRLA>BE 12877x10°
7o, RERAWLARA 2413 7T, BEBRHE. LE. ARH. BEE. HE. @8
MISRLTE, HHTHLEERE, LHURVEFEHR. PEH.

2.4 G FD RN MU B A 4R R A

FIRE MRS EN R PR =80 R, hibEnaRxI TR
e o ERBH R BEL b R A SR B AR

W ERES RGN RNE—E%, CRETHERD. iR, RPE
BN AREEAKER, BE 1~2km. HPEFEHLIAH+ERHEALEHE,
HRTEEE. B EhENRR, AW ERRIGTEEE. BEPEE. K
ERBHHE AR, FFE. hE. YT, RLEFARERE, Kb ARl DR
e, REBEE. BERE, ®E Im~3m, HEH 25%~60%; THE. MESHE
BEEERENMETEFHAOYH £, BHE 20~60cm, #HEHN 15~30%. HIEMARE
SRR EIRRY . BEHYETESFARFRAMEE, LIENbRESZE,
FERRAKEL Y ER.

B BB b A SR S B2k, MTEEFARBZME, LIEE. PARE., B,
PHERSEALR, EHRAE 2m02m, BE 1.5~2.7m, #E 30%~70%. IHIEH R
SR FRIHPEEHHNE, TRRSRTERDRE, E—SRERDEE.

REAR RN A ZHBEEER L, UATRENTEG., PE, RSN
TERF, HWRLHEN 6 #: 2% 2, 1997 FATHESER, FITREREH,
BEATHE 1x1.5m, 2x2m, #EEEN 60x180 m, H#A 2.53hm’. HAT, BiPPHER PN
5.5m, R Tom, FBHIME 022, HPLIKFE ., RARAAENE. HAMRNES
WL B NVE S, REHISMARREEAREA SR,

2.5 R X BT

REXEFRESZAAPERILEE D ESAN P EALFZEF AR ERL X
B O E A LR 2—-3).



12 5 Z ARG R BT i BB BR TR

+

PRSP .I
.
B
-
[
»

3
HleibzEm !

rolainmg

®O2

23 BRI EE
Fig.2-3 Location sketch map of the experimental area

FFRAARBX AR G ZH AR T EER TRFNBE, FREENTRPOAT
SMBATRIESES . FRIEP, HHERRY THRALMGEERRRER, ¢
BUYATHBOTEMR T HRMEENEFKR, ANTUESHSTRIRAERT —#Hh
HARMEEE, RRTEMHNTREARRMAFE. AREX RGN RD%&HTHEzY
Fr. RIRBIE. FEEENDHERE A RENFHBTFHER R LR S ELEH
AEGARG T RB .
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F=F GZHMIEGZMNKBRPHRBIFER

ESHUERRBEERAGFHR RESHFD, HERR—-BFHEERS, &
EENEHZRMERAE. EHRELENM, PIEERRERRESHNIAR, AR
R — A RIFOEFHE. SHREPTFHESMTRED, EHRmsRar
HFABRZ —, HEARERLEFE=MESEE, HRVEFAFEESN. AXE
BAASAMERR SR E, BeMRNLREEBITHES SOHALTE X
AR 2B B 4P AR Bl RV B ZE A AR L R B 4P B AT TR . B At
£HRFEEREHAENERIPMHERRR. BANZEHE.

3.1 KM

LR PR AR RSO SRR T AT L 4 M LEHARFRXE .
SEMEHORTERRT TR, 1. 2 SHFNRMEESH, 3. 4. 5. 6. T5HHHN
BUELH, 8. 9 S AEREH (R 3-1D.

BRI rHEN: OFKE: HEE 30%~50%, LTHM&R, FLFH9446
KAMBERZER. OHER: HBEE 50%~60%, KEEMH, FHIFHPLE, HT
BBRATR. @EXNE: BEEXT 60%, HWERRE, HTEFAMERALE, &
FERAAREN, ETFHRAEXRAERNL:; MAREREKX, #HFETEAREBETER
g1,

%31 SHESN
Tab. 3-1 Situation of shelterbelt
5 R ] - - wH MR KE HETH -
(ERED. m cm m m
1 100, 200 P4  FEEHEF 4P 15 158 4 0.2 S
2 100, 200 P4 FHEBHERFAUE 145 142 3 0.4
3 100, 200 —3 TG 23.5 2345 3 1.3
4 100, 200 —33 Fa PR 16 21.8 3 14
5 140, 300 = R S 15 20.69 3 1.6 HiER
6 50, 102 —35 —ag iy 10 18.5 4 0.5
7 100, 200 —35 FaEgr R 6 12.5 3 1.5
8 130, 382 i g 155 205 3 2.5
9 150, 150 MUsn s 135 186 2 23 BRE

1 SHEA T, 40°2525"N, 106°4329"E G E#E. U, XY 64 IBTH,
A RS 100x200m, WAEFHITH B, HRITIENR 1x1.5m, FIHMEN 15.8cm, i
WE 15m. T¥RAHRITES 64, HITERN Ixlm, FHHE 11.6cm, FHHH 14.5m.
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WHEABTEHELE, FRHANET 64 BLYE, YWHER 3.5m, FFEENE AL,
fFAMHE N LB T MBS, MRNARIAFRER R 45%, WHRdeEm, W
R[] K 7 Ao

2ERHA TS | SH#ERE, BBBEE 1 SHF, HREH 64 H—17, AR
FYE, WERKHZ™E. WHREILER, WK R AT R S E5EE % 50
%.

3 ST —35-tiEdLil, 40°21'31"N,  106°5336"E, HF{TH B HRIE
R, FEE 23.5m KWK 200m, EE 2.8m, HERERAGER, AN ARILRA. W
RFRAIR BB LR 54% . ‘

4 SRFEMLT—8, AHBEHNPRRTK, FHE 16m, B 21.8cm, HiEE
100x100m.

5 BERHAIT=5, 40°2745'N, 106°4230"E, HFEBNLHRR, HiE#h&E
15m, BRTEE 2x3m, SR 2.61m, RFHFEHT, HWHEE 2m, MFrmgdeEm, 0N
B DR IR) A AR IR, T 00 S () bR BB P R 56% .

6 SHALTF—1, 40°2030"N, 106°5540"E, h_PAHRHIRHK, A%
# 10m, HHK 50m, HEE 102m, REAGRE—TZB4%, YRAFHETHR, #KF
RAGER, WRERRRICR, TIEE R HIEE 56% .

7 ST 35, FEHL TR, HEFEH 100x200m, F 6m, FiEgh
£ 12.5cm.

8 ST ZIGR RTEX K, 40°2628'N, 106°47'14"E, REFEHA,
BRATEE 2x3m, #HK 382m, FIEIPE 130m, & 15.5m, BIdbER, WX G % T
M, TALHEEMARFEEE N 66.5%.

9 SHAHIGHTHED, 40°26'01"N, 106°43'08"E, BATEE 1x2m, H¥H
13.5m, #HHHHEKR, wiER, WEERESELR, RRGEKEREERY 72.5
%.

MEE: MRAREESYREEHNYRKRE, RE™E, BEFEITRE, WRHHE
FEEW,

32 LWAHE

FELRAER: CF BEEEEWXERNNREARN | E, REEERN 14
A RERRTEE: 0~70m/s, RUEREREE: + (0.3+0.03V) nvs, B3IME: 04m/s.
BWEMERRS 128k £{C10E, 1/1000g ZFEMBEFRFE1E, UERMEE,
A%, £EPHAOODRN 2emx2em F O,

PG a2 2005 54 B S BE 4 A 29 H, RALEERAFECHRBGH
WRIE. MERASAIREAEERMPEL L, Z£0RE 3H. 2H, 1H &, FRE
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OH. 1H. 3H. SH. TH &, ¥ & H AWA TR R LI SAER). 38 XRER
A RERY HRBPOL. RBEESY 2m, FAZRARNER 1 A,
B B e T A5\
Ex=2"% x100% (3-1)

U

AF: Eg—HEMHEEEY x 4. AEEN Im R
ug—— R S EE N Im AEXT B A B RGE
ug——EEAR x &b B 1 KAN TS X

FUEENTEAR:
=2 x100% (3-2)
Rp: A—HoHREEERD LHRELBER
a R LS PR AR
AR ERESBHERNEHRSMHEAE, EENAEREERAG#TLRE,
HE &R 7EL R BB B

FRZ-EWM: EHGT 1H. A5 1H. #)5 7TH B8 B R GLE s mm Rz 3, R
Mgy E, PRRELCEHrE, FEREUNFESZ—KFRE.
33 ARERE2H

3.3.1 Bk HFES TR B KU RIS
& 32 RERPHEEAXBERY RERI TN
Tab.3-2 Effect of the structure of farmland shelter on wind protective efficiency

o R RE Hittw S HBEE/ % B RUsEE / %
058550 1 45 35.0
7 " 2 50 204
il RE o UF 5 415 32.2
— G EHEm R 4 56 242
wiEx et W 5 56 2.8
iy 55 23.0
ZE ¥R s 66.5 14.7
1;: §2 i) Wb IF ¢ 9 72.5 11.7
T3 69.5 13.2

P RERE AR, W EESHRE . RESHKERERSARE=
et R, ARSHERNKY, BTHRARRMASBIERNEEIA, #
RLREIER, R TRENMIES. W5 EMMIREMARRDHA R E S
REH, HEGHATMPHRARFTEELR. RN TRELECHTESHRFK
WHATHE, AR 32 PALEN, WRIATIRBRBRE, T4 322%, HER
Kz, H23%, BREFTREREE, A 132%. REEEREBHYAKT L TR,
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FREA S, BAESHEESS . BTER0E. S, BE, IREES, XERE
KEE, MAENKTETFHREENER, FRMRGE, 3IREHED, RERKRED.
BAEHFEERTEAKRBEERLE, SHEBE, shREfED>, REBEIHE.
EE XY RSN EFEREL A £, BTESkARERELNAMEEEREREER
.
3.3.2 HRIBRLIE FE SR RALRER R R

WHEBEEAR, KRR RELEHEER., 2BYHRLCAFELMARNILA
W2 AHATIER, AR 33 TEH, WHEEI NSRRI MHBRER 40%~50%, FEE
Wl B PHBER MM, PINNESERE: FERBEAFEREWEAME, 4.
5 SRFTHRERLIA 56%, ENENRTE. RTEREEND 56%, BHEINN
62% 1 50%, HERMBERILKR, ERINAGEN 22.8%, b4 5K 1.4%. XiEHS

BEHERAR, thEZEWHRER.
33 HERIEESHRMAER KR
Tab. 3-3 Relationship between structure of farmland shelter and protecting effect

WrgiE /%

# %

" ez T2 ) B AES
1 45 45 45 35.0
Lt 2 48 52 50 294
. 4 56 56 56 242
#ial 5 62 50 56 228
- : 53 80 66.5 14.7

60 85 72.5 11.7

1. 2 SHBEAABRLEH, | BRTREER 45%, B LT, Bk
¥, 2 SHEBHEREN 50%, ERTEHERRA, BRKNEEE. 4. 5§ SHHERHK
BEERAMF, H 5 SHKEEHBERETA, BHRAZHERTREHAIMME. 8. 9
SR RRBERTKX, £0%ER, BIRMARERE,

LA, SPHHERA 30~50% MRMEKT, 2EREENITHENEE
30~50%, #HFE 50%, FERBEZEZDET 15% 0 E. KPR EHE RN
RS AERE M. AERKEREMMK, B RBEEFRENAMCEENESE
IR B RIFR 2,

3.3.3 BRAF R XY Bl RS HERC) RS MR

FEWHEHAERMER T, WHEBIBRENERARERGFES, TESHKEES
Ko R34 PEMHEBREZER SN, LELITEY, WHREAET S HLES
WM, &EA 23.5m BHEGHE ARG RERY 5 RK 8.4~
33.6%; BEE A 15m BIHKJS ANFIH B AL RUE B BF A 12.8~27%, T E % 10m F1 15m
BIBR S A A B AL KU B T AR 2 B0 2 17~25.5%F0 10~15.6%, HLaT R, BEEH
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WS m, FAPER .

TN R ERERT R, TOHRTH TR B AR R E, EXE T REERS)
Rz T s RS, MifiHI 5 R R B 2 BRE, RS LIRR A
EHER. XTREBGPRAMRE, £R—HMN G A, HRAMN S AREEES
AR FI0 3 586 B e g 7, i 5 R bk S B R R R 4 T T 389 2

REE—H, DREEEEE, RAREMX.
% 3-4 GNTEBEFHAGHRBHEEREER
Tab.3-4 Wind velocity decreasing effects of Populus alba var. pyramidalis

shelterbelt of different height
X 6 R FATT DU A A RE (W EF R R R %)
AL (m) By Rk
(m/s) 1H 3H SH 7H
23.5 583 24.4 66.4 69.5 75.8 91.6
15 5.15 228 759 73 80.8 87.2
10 436 20.6 74.5 79.8 8t4 83
6 7.18 1.7 84.4 86.8 92.1 90
#: REMMEEZ N 2m
3.3.4 AJRIBG b PR AT IR 230 hbz

A ALHERE R RAERRR. 3SR MPEARL LR O =PSB R,
BNHIR, EREWH, BEABERGEAEE, HTFRWFOHEE, SHEAMR—H
SR, EEEHEHERT EFEREER, MERETAE, hFAE LT
RS TUEGE 2 F L SR S8l Aw E LSRR EERT~E T AR
RN, ERRETENERGEREER, 25, NEZHKE, EREKERAETE, &
BEREAKR. HARSHAKELHFBRAR R 3-5).

% 3-5 T RIS HRERRENER
Tab.3-5 Wind reduction of different type shelterbelts ms”
W WA 10 R R AP A AL ig B R H A AE zg
ms R 1H 2H 3H % 1H 3H 5H H (%)
1 7.75 172 6.84 7.66 52 4.46 4.66 5.21 5.72 350
2 6.64 7.13 6.49 6.48 23 435 4,49 4.74 5.17 294
3 585 5.67 5.74 58 1.9 3.87 4.05 442 5.34 244
4 538 5.16 5.05 492 6.2 3.91 3.76 4.16 4,49 24.2
5 445 3.65 425 438 6.3 3.1 348 3.55 3.62 228
8 55 48 51 6.14 6.3 458 464 48 475 14.7
9 7.18 7.1 7.0 7.15 1.3 6.06 6.23 6.61 6.46 11.7

S FREEWE, SMAEBIEHGER, KEMRBHAHRT T 2L IE L7 g m
BEX, —PEBAEWFETHERRE. EREYRAERE, BEdREamTiie
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B ETIRE, TEFRPY RILH AR RE KRR, BREERERX. BTHE SRR
958 S5 IR RE MY L) KT 18 Bl MEE B AR K

WA, RERZIHEERAMERER, BRI TRAFIREETH
[ F S, EERTIETEFRHATRE, BUERERK. EAFHF 2.5m
DI EERE R AR SEARE, FEMEYENGERSM, B XM ER
(KER, BRARMGE L BLENF T XE 1-5H EHEA.

FUEGHAE, —BA AN ZEERT, A ERERREER, —84S
T E 1L, AT ARG EER , TS TR F AR WT R RIF L MR,
e M. ERERREIR. EEBET/N, SUBrERERA.

MFBREERER, STBBHRHFTNESR=M, LRRFAZERIFER
wWLEHTEABERX: FESRFEHRE, TEIRUARETHRTEFE, ERFT
HHE N AREAESEX . B TRAEMEEYTb, HHKTFERPFERTA. @
AT B R B4 BE B O OHL B A G MR AT SE R R B A T AR 2 AL 21 1H B3 A A
LR, ARELY EFNE, 1H CUEXEA BEH TS .

B, DRGNS, SaNTRERMAER, §27EWKE. SRR
B, TREM R SRR ERRER TR, A e 2w R EM, B
PR EE R T .

b. EELHY
a. Bl
Tr
9r -~ 64
Ag( w5 3
&s'}‘///k\\___‘ﬁgﬁ 2 — -
Es5 —-1! 3r ——b
4 r — D HZ—
3 -
K2 )
0 L i L L 1 : ' -3 -2 -1 0 1 3 13 7
4 -2 1 0 1 3 5 1 ATRER (1)

AKFER (H)

c. BREH

Rk (n/s)
S =M ® @™

0 1 3 5 T
KFEHN (1)

|
]
& b

B 3-1 TEHAHFERRSHHIE
Fig. 3-1 The distribution characteristic of wind speed around shelterbelt
with different structure
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M 3-1 T LU B E B R R B AR AT S MTRERLER, =F &R,
WEERRENE —ERENER, PSS, H IR IR AR Ak 3
BIR/NEE{E AR (K, BRSBTS SR G XUR T B e, (B H XU Ak B 75 bk, 3
BB B, HBRELMRBTFREIPAEE, T 3-1< B5, BEEXT 60
% BB RS M BT AR U B8 BT L, 3 B TR KU B X, 18 B P A
SN B REE D AR, ZEE 3-1-a FE 3-1-b P ERIBIE A 40-50% MM AR B
A 50-60% B BE B AR H AR EE B BRI+ 4 BEZE KT ERG HEIB 8, R E
fIBB P B B th g K ZE AR 3 T RE TR X (B R BRI M E L THREFE AR
51, THENRILBER, FAHR%E, RBEAERRPUHRHENY, TTRHREH
WP MR BT . RBLHN 3. 4 SHFTXEAZLE (HEEARERER, T
Ay B RGE, 1H S RGEA BERE. XREIRTERERTEARGHEBRE D,
BRERRBK, SEMAAHETHHTREZEN, ThBRSEX.

3.3.5 Bhvrobk A M2 2

B ¥4k 9 & B3 [ (B BE (R B P Ak M s, FEBRRAY b, BAE T W B R HE
A, xR IER RS ESN. EXNREATIREHRTERE, KM RERAELD MR
K.

LAREBPHREHBETHE RS AN, KPFRIERXATRF &MLk, 8
EFSh ORI, ZE0 BRLHLE R A 17avs BLERIRAT, SR E—H MR
HE T 37.3%, BHMA TR 39.1%, BE=HMA TR 41.5%[38], XikHEF DHRNE
SARKRFERREAER . B MRS R M mx E R, BEREBINHTE
B SRR KN FEIRI B R P Py RO XS BRI R B, EMRTEIRE 70m RIRUEREKR N
52.8%, BEEMBAEHIER, MEMREE TR, SEHEMEERS 250m B, M
PR EH 29.8%, DRIEARRERERERZAMBRRAT 43.5%. Ak, GHEH
Bidr# M — PR RS B AR (NMEXHWE) HEEMF, HFRABHKE. M
BOEESR. BFPHRNEEGE, BEE BAERGERHITE, PEARES X RE S
Fe(f. IEER AN LERMRER RS HRERYE, KB ERXEEE
REBEKRAEMS, KRMKESTRES. XRH, BHPRNEEREER ST
WA AT B, B A ORI I EREENM, B bR DU G B R 4 X, o ) B A
8. Bk, EFMAERABRKATEERFH, CUInEILR g,

BAY, 224 EEM PR RITERR B PREHRT AR, 63T
SR KHEE, THRIFESSIE 60~180m, BMHIMEERN 150~200m, EB5irthz
BLBRA—BIEAITH PNERER. AEFHEIRYESE, EEFATRES
W, EREER, HEFHFERME-TYR, BZoREBENIME, LUYEEIZERT
fEMH, BriEFmE/bA& BB HA B R A
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3.3.6 Bt bkRL b4 R

HFHER TR BER. i EsiEd, E—EEE LERTRbMY, BEbE
BIYERY, I AT G R E B B B AV R AR TT I, AH bR REEY
PR, MERE, 7 2m BEFHXEN 6.5m/s WEST, =FHHEHKET 1H. 4
J& 1H f1 7H Kb B B F A RRRE TR R FlmxET eax bR,
YRAHKE 1H R ERD AT (R 3-6). BVt ERTHE SHEHEFEEEX,
HAFHEHARTHELELR, BHTENX, KERDERERD; MFERET 6xPPE
B, EARUAMNEE, SERTEREERBAX, HOKSE H LR EH8
%, Hlt, AMEEHHPOAR, ERERVH—USRTRATER SERRT, U
FEAMBENAD R EEEERT L, FHABBARE ALY X —WRRE, &

AREATRIRENE, ERARFRBI IR
R 36 RABFPHAIPY
Tab.3-6 efficiency of sand resistance of different type shelterbelts m-s™!

BORRYEMEATHRERL (%)

b [
Bl HEA L IR AiAR FiBm* £ T earyb R
R 1H 429 492 475 523
W5 1H 95.3 98.6 100 100
S5 TH 91.8 94.1 95.1 957
3.4 &

B tPAk X I8 o PR R SRS O R, IS5 AE, LU BB R £
BAHAER . WX ERTRTES. HER. KETRES.

ARG R REEREERAR, BRSEAFEERK, BESHRD
MR S B R R B (BIBLER A 40~50%), BEAE M B V53 5 /1%,
IR RERERK, Wi, HEREREAR, BEHEEWHRBR. EREEHRARN
BRT, Brir PR UL E B R M AT RB R KT 3, Brir bk mxt RE R A S
EIER, RAERMASRIBTFHRN, HREERERZK.

SGWPIPHT RRBREDE, BERERYETRUEFIAT R, HEGS
EARTH. WRAKNEY &/ THEZANK, MR BB XS ERRE,
B, R RIE MR REE, M EEERIK.
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EFNE HOEREHTRAEEEEHARDNESHR

BT R, RIGE, REDEEEHREDHEY, NRIERRFRIHPHE
W, WAXEATHEHRSE, HERDERATERREERN, RAPEEKFERE
T, RXERFEAPEFEAMA, —BARETEN, RAREALESR, W
BZESASHELM, ERmt, SMBERPTIRED TR BEFHRER KR
HEMEBE 10% LT, AL TERMDEMIMR DB FRRBER, LERUEEX
BB TKPHENRWHER, HxhEiRe, KREFEIRE TATEET X,
P —RAEERUFM, ETAKBRERLMEAERES. U, HUHFE, K
KRB, BERFGHXBDXARNEZARRS, BEILFEPFHIERARME
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Tab. 4-1 Individual character of shrub and surrounding landform
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Fig. 4-1 Apparatus disposal of wind velocity observation around a single bush
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Fig. 4-2 Apparatus disposal of sand-transporting quantity observation around a single bush
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Fig.4-3 Sketch of wind-sand flow variation influenced by vegetation
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Fig.4-4 Wind velocity and streamlines around a single bush
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Fig.4-5 Curve of wind velocity around Nitraria fangutorum shrub
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Fig.4-6 Curve of wind velocity around Artemisia sphaerocephala shrub
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Fig.4-7 curve of the decrease of leeward wind velocity on different shrubs
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Fig.4-7 curve of the decrease of leeward wind velocity on different shrubs
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Tab. 4-2 Sand transporting quantity in different vegetation coverage

bR ik (m/s) b H(g) Hyvb % (g/em-min)
11.6 41.48 6.90
10.4 29.24 4.87
9.4 21.75 3.62
¥l 8.4 13.35 2.22
7.3 10.85 1.80
6.5 6.89 1.14
56 225 0.37
10.8 18.32 3.05
10.1 14.66 2.44
9.4 13.58 2.26
FEE 8.4 92 1.52
73 3.88 0.64
6.5 1.81 0.30
5.6 0.32 0.05
9.4 2.29 0.38
3.4 1.31 021
bt ] 7.3 0.33 0.05
6.5 0.16 0.02
56 0.06 0.01
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B EREEEWER 5.33~6.03 ff. B, HRDFEEAHFR, 20%75 5058 K8 e
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W EE, RSB EXN TR, ARSIV ERN 2.3~10.5%, FHK 5.7%, B 40%4HH
BEEFMEEY LA R RIER 94.3%, 20%E 5% 5 L E ey B
ik & 58.5%.
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Fig.4-9 Compare of sand transporting quantity in different vegetation
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Fig.4-10 Relation between the wind velocity and intensity of sand flux
in different vegetation coverage
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Fig. 5-1 Apparatus disposal of dust deposition in shelterbelt
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Tab. 5-1 Wind velocity and sand transport flux reduced by five different sand-fixation shrubs

B PRSI MSRELS%  RE om)
0.3m 4 2m 4
ey —_ — 0.001
" #® 43.1 62.4 97.5 0.176
 # 39.5 53.8 94,1 0.045
vHE 374 44.5 88.2 0.042
i 771 333 98.6 0.056
WAE 28.7 324 57.1 0.025
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Fig. 5-2 Contrast of sand transport mass of different shelterbelt and shifting sand dune
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