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Summary

Sand movement and soil erosion as a major dust storm physical processes of the
natural environment and human impact of causing serious in recent years, sand movement
caused by the disaster in China has aroused a great deal of concern, and in-depth study of
the mechanism of sand movement is now considered a key factor in wind that
comprehensive understanding and prevention of disasters, so the scientists in this respect a
great deal of research.

Based on this, this article studies scholars in the past, based on the specific
circumstances of Minqin oasis peripherals different background conditions of the sand
surface for observation and study of traffic flow through the observation data revealed
quantitative and qualitative analysis of different surface conditions on the sand stream flow,
flow structure of sand to study the different surface types Mingin unique movement of the
sand flow and the characteristics of the planning for the Mingin oasis desertification,
desertification control projects and the implementation of fixing the choice of measures to
provide a theoretical basis, and science and technology support.

The results show that:

1.No cover on the movement of dunes wind speed (V) and near the ground within the
0-50cm sediment transport rate Q (g / cm.min) the mathematical relationship between the
power function curve (Q = aV®); from the general trend, the sand the distribution of flow is
at the top of the largest sand dune, sand dunes in central Secondly, the sand dunes at the
bottom of the smallest.Surface 0-30cm layer of sediment flow rate (z/min.cm?) and height h
(cm) to comply with the negative exponential relationship between the function Q = aet (a,
b are constants); 0~30cm height of the largest sediment appear in the bottom (0~2cm),
accounting for 40% of the total for the peristaltic sediment; transport rate under the same
conditions at the top of the largest and central second, bottom of the smallest.

2.Nitraria gravelly sand flat wind speed (V) and near the ground within the 0~50cm

sediment transport rate Q (g / cm.min) the mathematical relationship between the power
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function curve (Q = aV®); near-surface airflow 0~30cm layer of sediment transport rate
(g/min.cm?) and height h (cm) to comply with the negative exponential relationship
between the function Q = ae™ (a, b are constants); 0~30cm height of the largest in the
bottom sediment (0 ~2cm), accounting for 21% of the total, the movement of sand to the
main saltation; in the same wind conditions, the sediment transport rate is inversely
proportional to the size and surface roughness, and is inversely proportional to sand cover.

3.Nitraria sandbags on the ground from the v;rhole financial year, about 0~50cm sand
flow in terms of total flow: Q at the bottom of the leeward siope™ Q at the bottom of the windward slope™ Q at the tops
Nitraria Nitraria package on the cover of sand the size of the impact of significant flow , the
cover Nitraria smaller, the greater the wind flow. Nitraria three parts of sand Height 0~
30cm sediment are the largest fixed at ‘the bottom (0~2cm), respectively, 32.53%, 27.98%,
33.45% ,0~8cm of the sediment concentration of 70 total % of; near-surface 0~30cm
layer of sediment flow rate (g/min.cm?) and height h (cm) are to comply with the
relationship between the power function Q = ah” (a, b are constants); leeward slope of the
sediment transport rate the most, slightly larger than at the bottom of the wind at the top of
the slope.

4 Nylon mesh, clay and straw sand barrier of wind-sand current distribution of the
total flow at the top of the sand dunes followed> the central sand> sand dunes at the
bottom;. Nylon mesh barrier sand, clay and straw sand barrier sand barrier, respectively, the
maximum sediment concentration in the 14-16cm ,22~24cm and 22~24cm, the total
accounted for 17.74%, 17.53% and 19.13%; three sand barrier against wind and
sand-fixation efficiency of the Q ¢lay <Q intermedium <Q ayton

5.Ammodendron lam in the ground, with the increase in porosity, sand flow into the
exponential function Q = 412.38¢"78"7" (R? = 0.9127) increase . Different porosity of the
sand flow under the condition of the structure are in accordance with the law of diminishing
power function Q = ah® (a, b are constants); porosity ammodendron for 47% of the forest
better than the porosity of 36% of Haloxylon forest. Three porosity sand flow under
conditions of maximum sediment concentration are fixed at the bottom (0~ 2cm),
respectively, 44.47%, 48.78%, 38.60%, and 0~8cm of the sediment concentration in total

about 80% ; 30% <the best porosity <50%.
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6.From the 2008 annual monitoring of the total traffic flow of the wind, the free
movement of sand dunes cover> Nitraria gravelly sand flat> ammodendron Lin> Nitraria
package> clay sand barrier> intermedium sand barrier> nylon sand barrier; from the wind

flow the seasonal distribution of the total flow, the spring> summer> winter> autumn

Key Words: Mingin;, Structure of drifting sand flux;The trend sand transport

rate;wind-sand flow flux;Underlying surface
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RES XD RRITELM W ECGHAYRE—PHERTHE). TREXETAYE
REREER LB X R AW, MYPREREN—KEHR. BE, BTHE
PURERITA, BEANEELREAZD, BB BEESHE R R
RERUHRARER . ERTWMPENILRTE, ERMBERBEDHIBH R
HRRMYEHBLELHFA L, 28 ANERIMERED N LSMIKEE, XATE
HM&HMETRAS L ATADENLREIRT, 1995). R, XHFERGET
SMERSEERMERTEORE. SREFAVELREEREN - EEER. [
o, RT RV UMRD B EMFEB DR BESEPRESLE, BiTERE T,
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BZE HREBRERAEFE

3.1 TR
3.1.1 BRMERK
3.1.1.1 HiBHLERRAE

REEMTHREWAERABYAERRIITEH, KL 101 49°~104 12, 3k
%38 03°'~39" 28, REHREARATX. RHEBTEMNE, FitA=mS5MuE
Ef. A &ETER. IRIEBEEDRAE, HikEEAERRRg, ¢
BEEEMARBR KT FEOSHE, EREAROIEGNE —. Kb, SHB
SEHFE . KFIEGERFESIRIHET. . MK, Rl HEELNPERK.

REBETHEMARETRERR. SBETHR. SR, BKD. BRRET. AER
RBEKR. FFHRE7.6C, FEFHRRBRRR 39.4°C, HimHREIESHE 308C,
ZETHMKE 113.8 mm, FHE K B 2604.3mm, THEE 5.15, FH B Bt $2799.4h,
>10CH 3036.4°C, EFEH 175d, EFRMAA NW H WNW, FFHNE 2.45 n/s,
ZE PR B AXE 23 m/s, £V 8 HLUEXRES 37.7d, YAEEHS 2684,
FEHYYH$329d, BEHE18.9d. BER, AT ANMEERAFBTK, #BTK
PEMZE 20m LT, TEAHER. BARSTE, £EREEEERS.

REWMICILITE Y £ B SGRWA BRI, RIETHRELNAEARE
T RER GG B4 L SRRl L2 B AR M AN, WRIL. A
REFAFRMETEIE 1.2x10°hm” FIREEH, 285 HHEH 1.5909x10%hm’, 1
VB, XE., i, 8 4 o4l HPPENKES R, WEARE
1.315x10°hm?, 5 B MU AR EY 82.66%; SWIURFREM FHAMRKNRE. &
# 2.6x10°hm’. K EBEN 163%, PHEES LB HMERE 429%. SWE%R
PEAKIE 408km, REEMEADERZ —. ®BANER, $AHJMREAKER
Tiah ¥ WY ERREE, O RIEAFHREX, BRFERAM, SFHHER 1350m,
X EEKR, BRAT 1000~1936m Zid, ZHE 1300m £H. RESGHHDET
K. Wi, PZKYEHRS.

BAE: WEAERKPEREZ. RTFEMIE, RPZ%K 210kn, BF
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2~5km, WX 7x10'm’. ERBFAEHEHRENLE. EAERRELETRE
FIRMERT, 2RAHLERSRELZEA0, FIRRITT, BESREAY
RbRIHE, BRAGHER. BEROXDIREBIEARERREIE, 2FERAH, #ERK
AERYE. RABFRIEAEY E8REs, BEEEES, BRER, XAV EH. ¥
Z. BEV\L, FERWRE. KE. E%K. FHE.

FUE: BRERWVERS, LTEMIME, BERZES.5x10°0m” Uk, 48
BHRK 36%, REMEARNE. EEREERT, Y HEETAEs), RES
#.

FUE: EHAMIITERE. RO, XNERE S RATESE, BEEKREZMFE, &
A 14x10° B8, KPRy, LEELH. FEEEE 1x10°hm? . GMEZRE
REARGERE, BRI HEREBHSI.
3.1.1.2 HURIETE

REEFAMFE . B EH, BHRZTAREMRE Lt RARRRA. i
VIR A S RMPBYIRE, JERME BREHRIVERN, XERTKEREY, HE
BIERERRARL R ERE TR EBAKISHEAT LS HHHE LR T 1%
FX. HPBHEL RS MTEME, REMEL, LEERE, WRIEK, EEM%
Hhskith, Wi, B, BHUE, BRI BAERSE L. E81.
R L fEE 0%,

REFHEEKEER, BEAEAHERIEZGHEEREMYE. LUSKERD,
WATHE, VEAR, FEMEBEEL, BHRENRENTTEEERRY, £KES,
HFEHE—PRUMES. FHATROET TTEAE@EY, £KRBEAGLE
RS BEROMEMERSE, KB, K. EES);Hhh R AR+ 13 4 i TTE
B, AKARSHEEPMENEHBEN ARELRE, LR -BREHBED, BOR
TR, KRR, SUPESGENEANE, HPARESE.
3.1.1.3 BERERE

KPR B S BAEZRE MR B GV S S a0, M 1961 3] 2002 4
140 BER, MKERTE 422~185.1 ZHEFHEL GERE 3.1). FERKER 74.7%
AMEG6. 7. 8. 9 Ay, HF 7. 8 AR K. MABMMENH EBEILESER,
SRR AIRAX Y 140mm A4, LHMBXME 90mm £H. FETRREH
FIR T RAE, WA EMRkaR©® .,
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— o e b e e o gt it .

B 3.1 BREREELE
Fig3.1 Rain to measure the year to change The diagram
3.1.14 RS RFIE .

ML REWER SEFHRAREN 3ms. BETFHREN 2.55ms,
E1ESH, FHRGEHIL 2 MEHE, F 1 MEMEHIE 3~5 A%, 32 MkEH
BWEN~12 At AT R, XM, XWRERESE3I~S A, HRE 11~12
A

R AREEE: (1) BRI AR, KRKRZ, RLLRED. () A
HHEVE, 3~5 ARMTEILREZ, 5~9 AR RREKE, 7~10 B ERMERE
£. 3) N—EBHE, BIREELHRETFEER, 9~20 HEEKRH 72.0%, &
RigFEEHBE 21~8 B, & 71.9%. (4) >6m/s FIREBERFILR, FEREE
R<6m/s MR, (5) KRHITT ) 597 76 5 RRi 5 1 — B2,

3.1.15 Y ERIE

REVEMPEFEAREFARYE, FARYER. Y. PENESREYE
#ILPRE, BHRE: X, BEXNESR#HA 3 M. REFEWEBHN
HHREK, WEXAGHNEERVEBHEENREEE, HE. DEAKIREAT
RUEHERBENYEBSHEEENEY. YEBHEEZRE. XA, P EBR,
VEREGR). WENHIEE. ARELY. AEFRREUREEEESEHE
EHEMW, HAMRAZYDEMBEABZBEER. ANGTRYBLES, Aumtk
TUENBHER, VENBHNEEZFEEES LABE. YEBS) TR EHILR
KEhaAE. EBHIRFYEHKD. BRTGBEERK, 2482 MU LMY
ETRARE R | MNP EFSYE, MR 1 MR EEMBEREF SRy 24
;2 M ER A R,
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3.12 AOZFRA

REIFT R, LREK, RFELER 2. ROBNERE 18124, 244
MTER, 1750 MEFEVER, BAD 3.07x10° A, HEPRFAD 2.48x10° A, &
BAOK 5/6. BFERM. L. NF. K, MR, KR, BX. B8, 41,
MERETRE RSN, HEETET SXHNNRATHRELMTAY, 2%
BT RIE—BUARL AL ENS

SEMEEF RTINS, BRAERELE, FH7R 15x10%, EHAE
HEEBGRER, REREBEES, KRB, MEE. AAEANGZR%E4S
=iz st HE, 8. XX, ¥X. AIvESEL2RHERBRAZEEN,
FRAREL .

REHX 2 5 ) GDP M 1990 fELLRFEI e K, 2007 F, REDLIHER
B 2.653x10" 5, R 12.88%;E 2 %=1 P E] 1.36x10"° 75, K 40.45%;
SERADRMBUMIA 6271x107 &, K 14.37%;—FETEEA 3.218x10" T, #K
24.68%; & B BT E B BULE] 6.84x10° T, #K 15.54%; R R A4 AL 3869
TG, K 8% MR R A XMBRANEE 6382 75, 1K 13.6%.

BEHAERRERAK LR TE, SHARNE/NE, BREEFE. 2811
HAY 1.6x10°km?, 2EAMBHBER 9.5x10° 8, AWBHLER 3.5 &.

SECWHENBEFEPEK, BF-EFDRE 0% k. EJLE, BHENE,
BHEGA WEER, B CHERAMLSREEARESEN I EEERBT £
EA2H kit.

FERRLUBRBES™ B ERFHNERRE, BRRKHHATREZFNER
B. ¥R RKBRIEHRBOMIBITET —RIFERERER. FHA 0%HKERT
RIER. A TEBEAERE, BWKFHEE ERedimeG BT KERERES
BH, BUERTARMAETRT 15Sm 4, KEEN, SHHERT X, SMERE
B, WEEYRE, YEEK RUVEFRELES, #HRE S HUERT R,
YEA, SN RGK RN, EREMHESZHFT.

3.1.3 ERERR

R X AT RE FEMX B AR MNP HFIHE . BFRKIRE E X EAZEH T
¥, FRRABARKMALERRRE, ERHPH, K 8km, BE 200m. HRX
WEFET . FEENE LR EEE, KPEEE. AP EURRER

13
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( Nitraria tangutorum) M N\ TR ( Haloxylon ammodendrom) KEEE 4 £ . TIFTX 18
REEHNY L.
3.2 B ER R

RERAHH RN AR ET RS RABARDRERRAEL., XKPEELHE
Bz ERB3Y, REAREETA, HERUNZFHREER PR R &
34N BRI BERREETA;

ZI R RS R KRN DLRAMAL OKFEESkm, EHKESOm, T
e BNE K FEE. ZHRAOE. SBBIRE. MR M EE R 2
RALYEAT B o PP 2 WL B 1R 45200845 1~12 A B8 37E Y K (RE KX T5.0m/s).
Ry RS E) H08E3I~THe}, HEREEIEHERAZE, BHRE b SIFE
fE .

FKAHNE REFOREDLE X FIEERUA R ST HNROFERER (F
H%: ZL 2006110105285.0), BEIEARFREIEHZE 0-50cm B KA KR RGP R
B. RAXFAREERIAD NS BRERRE AR TRE 0~30cm KREAN (B2
2cmx2cm, 3t 15 2) MEYPERRPREN.

WEred. IR SHEMEEEEREE. WENRES, RERRE. by
THE. MRHEBE., KBREE. BEMANEESEEER. '

3.3 LRITH
331 RYHRERRE
3.3.1.1 HEHEZEE

AR TREFHER: REFRAER R TRE R R R
224y, P OWRERESOm. F6XK. HWEH25°~40° T & E sy i
A @ fAEMFARYERARYE (WEMARYEKNFHEEH21%) HF
HERRY I ORAARY MY OEETHEAAMKN=MHARELRN
BIP IR (Imx1m R ETTH P Imx1m JE R AR 9 2m (4T 5B L V8D
R A3, FE90: OFFRBENBRBRKFE 4,

BAwsiEl: 2008 4 1~12 AKEGREPR (REXTF 5.0m/s).
3312 MK .
—~ERtiE (—8), E—HRANEH (WE-ALITE) HRPHERERAH
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s ]

|, REMMERERLAT. RPRBEXHEHBELARTIMBY TEAFEE
BN R FRAKAH MGG TR R R BRI i
SCHb A U R Eh RSN EI A R R IR B, W E REFHESHREERR
Vinmg. RARHEMNNTEEMARE:

OX#ERFHY ERLRAE. QBFFVHBRSERE. @AM ER AL R
. QFRREBEVEANRDRRE. ORBHRTRDRNBOFR T HREEE TR
PRE |

33.1.3 WAy

R TR H A R B T B B i [ 5K BF A1 A 2 L0 B 2 S A 1 B R TR
Bit” (¥F5: ZL2006110105285.0), HEIERFRIEEHE 0~ 50cm ERAH]
WRDTRE, SHEYRTERED RS THTREHER.

F BB E KA 100mx100m H 7 AE LK EE, RN KA Imx1m B/
FrifE— S HERR T E & IR SRR R R EE (ER S K);

PEMIESMEXRERNZHN, FEUEDEHNEK. B, BEUREHE X
BRKERRE.

ROEFMREKARBERE. R EHRNESE (HRE R THEEDEREFNI
FHAH) WE. R TS KPHRERARY RIF I E RO RERE
AL I 2m BARGE (m/s), FIEREHRE N Smin.

YT BRERBRIENE, EES K.

HRMEREE R EARN: logZ, =(logZ, -log Z, x pt, /1) [(1— pty [ ) Pa  (3-1)

A ZoAMWBEREE: S AR—NZ Z=1m. Z,=9m BELRE.
PRHLERE E R A K H winCAM BREMT R S8 ENRHIFERARAK -
FFHRBAT O E BN EMLER S, R 5 winCAM BT K i B RS E L.
3.3.2 RUHEH K E
3.3.2.1 FFHBARIEER

AT RS E S RE=FAMTEE B, YE-2H. BIREYH) ,
KE8km, FE200m, HPHRHS. iz, REEME LB K TEKE. L7
B EE. BERYEUARNBENE, ERRLEHHATEREK. iR
AR L o ZIF R R & R A KRB R G GK P B 8km, Z HH 5S0m,
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WLHHERANRYAKPER, EHERAER. SBERIKE. FRER S ERH
FZHEITH . REARAENRENLFERLRIETF34A, P aREK
LEF3S, BRIEHTN, XE. BEN. #tyEEs &34, LRFRDH
FedieAS, HARFEHTAN IR (8] 552008583 ~7 A4, HERETIAIEMENE, AH#AK
K SARFFAE .
3322 MAUAE

R RN TAERE R AR A RE, ORI TR, R
FHZHRFIRAR. BEDFKSEE. RENTRELHEWH. RIERHHXEY
Bi Y LR R LT 5 7 B
OXzEMSY ERYREM . @ AR FER AP R TR EMOARFRYai
MR HLEH. OFFARBEORRKEORDREH . OFFLR M R HL
alinh A
3.3.2.3 WA H %

RPN, RARXRFBRERERRRL NS BRENIEREFEE 0~30cm
RBEAW (8)F 2cmx2em, 3£ 15 B) WAV EBRRADREN. BAFER: &3
BYRE ERER, #RPUERTHAURES (FORSSHETF), WUFH
IR R (3 H BT F A & A B O, 2 RS R E R e A g4 i
20, R R RGES & GTTE. HRPUFESERE, A 1/1000g HEH
BRFIHREE MRERRYH.

FIE, KA 100m=100m #7 ABEEHEER, FNRXA Imx<im K/ MEFTHEEN
EAPERREREE (ER 5 K): ARYERASRANT R ERSHTH
B, TEREFEPENK. K. &, DREAIEEEE. ORGSR R5E. R
ERA R EEMMA K XGEREE B3I E RS (HRNERDHAFTHED WE, &
KR PENER 2m RAENE, KIEREMEN Smin: K TIERE SN TLIEE R K
DLRE (ER5R); FIAE AR SFENRR & E R RENE A8 LR,
WHEARN: logZi=(logZa-logZ < py/p)/(1-pa/p)P' A : Zo HIBRARERE: A w4
AR Zi=1m. Z;=9m BELRE (K Smin FIIRGEME). BEE KW ERA
HREERT PR R KNS RGECHER ABATOANE, REERKF L

FSRAGH A B YT R 5 R Hd, i+ﬁ:ﬁfw1;=six100%
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A, L—RBHE: S—HiE EEATLBROBER: S—BMEEEREIHR.
3.4 IR MBARBL

-k ES )

A
REFRAE WEFRTHE

RaR

N

METHERER | HIGCHER | UMSPE | BERSAAR | BERSESH

I

iR By

|

AT HHHF

32 BRHAMBARRE
Fig3.2 Experimental Study on the Technology Roadmap

ARAUSSE ROWHEEAEREKSE, TENAEMAE, ZRMTIEE
FB, MNAEFREEM T ROREMMIPEEST IR, RIEFRLERN REPAEH
REEREATIFN, A ROESRAMRESER BRI RASARBRET (B 3.2)
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FEME FAETREFHFTRBHRAENHRE

4.1 GR 55
4.1.1 WY ERGRHE
4111 WP ERPEESRERH KR

P AMBRBLERT SHEBBRIHNREEEVNXRZIEE SR,
EEEEXR. AFRED 2008 4 18 KRAY AL, WE T REAR MY LBX,
EEHD o ERFITIES 0~50em BERAAMBE (Q ERE (v) MXR (B4.D.
SErvb T R KU TN, 388 00 0 328 o AN TE R 3K

X%, EAKERA: " -
Q=0.0001v*"R=0.8792); = E 222:

Q +=0.0004v* "8 (R2=0.9349); E "

Q w=0.0009v*" R?=0.9038);  * Z

0

Q #=0.0004v*#5(R’=0.9460). s es 1 15 1 a5
Rik(u/s)

B 4.1 RsPERPRERERXR GLHRE 0-50cm)
Fig.4.1 the trend of sand transport rate and wind velocity on moving sand
dunes (0-50cm in the surface layer)

MEEENES EEY ETHNAYERR, YEPHEK, KH&D. X2H
FERG T REMEE AR R KL EEY, REYK, BYERHENER. RER
BH ARG LR I # PR R0 54 5.55g/cm.min (6.3m/s~
8.8m/s). 5.64g/cm.min (6.3m/s~8.8m/s) 1 7.35g/cm.min (6.3m/s~8.8m/s) ,2008 F
SEFEHE R 5.97g/cmmin (6.3m/s~8.8m/s) .
4.1.1.2 JFHY EA IR H RO i &

MRRELAST, BUHEEAARDRTAEER Qe>Q + B Q 2<Q +HIHELL,
ARE I RE R LB HES— R R ES, RANRAARHZN—K, &
FER—FRO TP HR—FREHAARGIRE, REHORESBERENENL,
NS H T HE R ERENHHRYBREANEN, BN RREENE
oIl ERORARIIX T HURAF I, 815 02 BT 5 AR R 27 & 5 408

18
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9, TR R EZERAREHEE.
M 2008 ELEMFHRERE, FF 3~5 A) FHYRNERK, ¥F (9~11
R) SFHRERD, N 08 FLEEMRPRANARE, RPRAERKNAHH
B4R, ST L2EXNDHEREN 19.9%, EEHRLHKR S BHRERN 44.1%,
MAKER X RRER & B REH 10%. ABEANTER BA 0~50cm K> & 72 %k
&, VETHE-YETH-YERE, Xt5HYEaEELasER (R4,
R4.1 RIPEARBARD AR EHRML

Tab4.1 Monthly variation of wind-sand flow flux on different partof moving sand dune

L T RE Ry ik (kg/m)
(m/s) JE#B Gl T T
1A 7.2 3824.8 4529.3 5856. 2 4736.8
28 7.3 2410.5 . 2318.2 3325.6 i 2684.8
38 7.6 1521. 8 1831.0 6078.3 2810.4
17 7.4 5608. 8 10275. 2 16545. 6 10809. 9
5A 7.3 14050. 9 9940. 0 7235.9 10408. 9
6A 7.1 4553. 9 6777.7 11997.4 7776.3
74 6.8 4757.3 3376.3 4681. 6 4271.4
8A 6.6 1751.3 2831.2 3943. 6 2842.0
9A 6.5 1211. 4 1143.8 1988.7 1448.0
108 6.3 1323.2 1534.6 2421.0 1759.6
1A 6.3 2011.8 1874.3 2789. 8 2225.3
128 6.8 1846. 3 2732. 4 3467.1 2681.9
ait 44872.0 49163.0 69330. 8 54455. 3

4.1.2 BRRY R PR R
4.1.2.1 BRRY MY EERE MK R

4.2 REERRFIbH 3 MM 11 KRDFEFEP 0~50cm B E B RKABYEQ)
58WRE (v) MXFMZ%. WE 2 TUEH: SN RBLENERETS
B, HEmEA:

Q=1.4E-8v**""(R?=0.8376).

HRE<T.5m/s B, WPEEM KGR, BHLEREE, LFEHYRE>T5ms H, @
DR REHNE, ROEERENELX, SARENDEZEMA. 58 4.1 8tk
B, MEHYE LM PR ER SR EERAD B 6.3 48, XU 4 REHR
T UEMALERNRDMREREEMER, UYL RYHBETRETEHY
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w>n o
T v

] »‘5 (s‘Lc-.Lin)

L4

L — L -l

6.5 7 1.5 8 8.5 9
RA w's)

o

B 4.2 BRIV HAYPESRERXR GLHE 0~50cm)
Fig4.2 the trend sand transport rate and wind velocity on

4.1.2.2 BRRY MRS R R

M 08 FLF I 0~50cm WL T BRERE, FshPHBRERHER
BRI 9.9 f (K 4.1, R42), MIRHNVRGRVELHREDHE 6.3 48, XE
ERBAT—HHERRLH E BRIXHEHE RS RER T —EMEBER, B—HEk
RS R E UREEL K TRVE, EXERE TR maiEs,
ERRAANEELREREE . WD, YHEREERAFEEFMNEZY, my
REHEERE LR IHEASVENED, NTSBEFEH TRERSRRENE
FER, XHf—PULT EREEHEEERRRMEL T PES RS H TR RE
FEHREE.

MEFERFHREKRE, HF 3~5 B) FHRERK, K= (9~11 B) ¥
RgR/, M08 FEERMRBTASARE, RORRERKNAGHMES B,
HETEERDABAER 21.6%, EZHRDPTRE S BREN 4%, TIRBHR
VHRER G BRER 9.5% (K 4.2),

x42 BRYPHBAYTIHEAZL

Tab4.2 Monthly variation of wind-sand flow flux on gravel sandy land

i fA] TR Rpsi ik (kg/md
(w/s) b ) B2 B3 P8y
18 7.2 487.3 511.4 582.8 527.2
2R 7.3 - 420.1 411.7 496.6 442.8
38 7.6 319.7 289.3 245.2 284.7
44 7.4 1456.5 1064.3 1037.0 1185.9
58 7.3 1110.7 "834.1 903. 1 949.3
68 7.1 801.3 668.4 739, 5 736.4
1R 6.8 421.7 542.8 389.4 453.3
8 A 6.6 184.2 197.6 177.6 186.5
9K 6.5 128.8 133.7 146. 1 136.2
108 6.3 146. 1 1.7 129.8 129.2
1A 6.3 274.4 282.1 219.8 258.8
128 6.8 231.1 217.4 174.2 207.6
&it 5987.9 5264.5 5241. 1 5497.8
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413 ARYERRBARY Fk i

RENBXKXLERF R E, BRIEASHE, FFREARA SR8 R 7
¥EREA R, BESHPaURE EEARBEMARE SR, BXSEESLE/LFLH
B WBFREGRATLIE -

OEBNUAE BA, FRNE. AMEEREEERINERE. £, SEUAZ
16, BRI BARE SR AT AW IR . X2 BT YRR R
MR, EIE R MRS RIE, REETRESE, Bk EBORE
ETE, BRRERREZEY LASHFER, THRSERAA KPR,
AIMEBERSS, BERURARB URMES, B TR RS —BRIER)S,
REHRWTEERTFERE (A33).

......

‘; 300 |
200 +
= Ijn

M W W WD O - © 3 =

‘-‘-‘LD‘J‘J‘_LT.I?nﬁ ,_"_'

M 43 HHEARBMRADRERE 18 HRYVRFHM (GE
Hii] 0~50cm)
Figd.3 wind-sand flow fiux distribution at different Place of Nitraria
tangutorumdune in 18 wind feild (0~50cm in the surface layer)

QO 8 KRPILIEF N H R E R VTR T3 E8 R

1000 -
14000 800 | S EH
12000 } & 2
600 =
20000 | m Ta&E
= 8000 | 400 =R AT
:’ 6000 | 200
o 000 |
= 2000 .34 B G
AR e L

B4d4 ARERDHATREFAAEEE TG B45 ERPE, BRASEONLORREE
CEHH 0~50cm) SRy e iR AE (EHE 0~50cm)
Figd.4wind-sand flow flux distribution on different coverage Fig4.5. wind-sand flow flux at different place of wheatstraw
of Nitraria tangutorum (0-50cm in the surface layer) checkerboard. nylon sand barrier and clay fence belt.
(0-50cm in the surface layer)
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JES<TE: 7 10 KRS RGBT EREEHR>-TH, BERMRALHERES, BIOR
BEE>TIE (B 4.3). 201RY, SBREHYAQREE RSB RELE
BRFER, RpRdET RGN E BRI UAEILRA X, BRRR TR E
MELERBK, BEANFESHASERATEAERMRE, &FYPEBRAEH
B&ByERN& RS, NSBULKEERSTERSRAEI MY RHZL.

QBEABMEESRDRMEFETVIXRR (B 4.4), FBFUEN T HEH 16%.
34%H1 46%H1 3 FERIY . MENLRE, BEE SREE RS, aRYaRRER
ME RS HREDED, ELBEREETEEN 16%NEALEFHRLHREEN
4866.1g/cm. #fEA 34%K 3066.2g/cm. FE N 46% K 2557 1g/cm, 3N 65.2%,
R TR B> 45.4%.

4.1.4 RRRR YR KD i &

AR TEE., BE Mt 3 Mkl e il MRS P ERIEE R
YRNE, HNRAERGEAIRESHRGHER. SRERH (B45):

OHLYWEY EMBHRSREERZEPRN 15 5, BEEMYER 27 £F,
A E_E =AM KRG & FIERE R LR ZEIMER 12 5, BER
PR 19 f5. MBIRBEDHBERE, BEMUEHH YN, EEPRER
Z, BEUEERSS, U USEEINE Rk U RaEl, RiHENaRz gD
B, {2 RIERAKIMA.

OX=MUERE. PTG R AR E 265X & ERSIY LR SRR
BAMBABEFN B, DARYRERESRE, WERELET W ER
B, EMRDRREN AT, BRERB>PHABERLR, XEER b TR F B
HEREE L HEE—HREY B S F R MR KRS § EE 2w,

@EBNMMNNRALHEERHY E=ABAMRL R BRBHLE, TEER
HY EMRBRRERM LR 630 15, REEVER 7563 15, RERMUEN
11975 %, EXPHRRENLSEER, VORERATBELHMREES, Flm,
Butterfield ZERAERUAR PRI, RO TP 19%HBYRE 1.8em BEUT BT,
Chepil BIFFRZ R RS, 0~5Sem BENBANDYRE ERSEE 60%~80%;
REAREVESEHK TN BRA [T RTHDWR 90% L L5 H7EL Fits
% 30cm A FOREACY, B X f 4 R R AR E £ ML HE Y
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YRR, XEER T HRIRYENY E ERYPRREE N T ESERSY
FERGRMEHEE, AJRLPEONAED R TERHERM.

4.1.5 RRHH AP Rk &’

REHMXHTTROW, EYRRMNKIZFEI, ATHEMNRRRG TEE.
HEPNASERE, SRR TRU"E, EEHAKRFTHER. FTU, ER
B RS TR T, WERRAREE— N SENRERE (L) TERBREDEAER
BIBXKAREXEXL.

AERIEFREEN 36%. 47%. 59%. 78%HIPUF MRS HT M. 7 10 K
ARRS BB REN:

ORBMHHBEER 36%HXRDHME (Quen) BITEE N 47%HRLHRAE
(Qur)ZMA RS, BRBUFAR, EEE/LAWEP HI Qe Quufithit.
MR BRI SRR UL RIBT MG U IR B 18, KB RE N 47% R BT
BUBESE A 36% BB -

QHIBEE A SO%RIBBEI R TR (Qsov) B B AT Qur, TUHIE L 4 78% IR
BHHFEE (Qrsy) FIEMKIEEZE, A 10 KWEHTIIERE, Quw/ Qson=3.6+
Qiss/ Qar%=6.9+ Qusos/ Qaeos=11.1. FTLABRIEL A 78% MR AR 72 R 83t X LA X E
YA BRNRERNEEK(E 4.6).

QMEGBEE MK, RORMBRELHAR Q= 199217 - 6522.7L + 5914.3 (R =
0.9767) ERIEHE S Q= 412.38¢"7"1 (R?=0.9127) BM.L5EULER, REHBRK
BRAHHBERE N SONLEARBAEENEE.

BRAN

1

S | BHENH
: = DRARH
l

0 Lol el B Bl 8| E_I

B 4.6 TRGEERAAAD AR GEHE 0-50cm)
Fig4.6 wind-sand flow flux distribution On different
shelterbelt porosity of HaloxylonAmmodendron forest in 10
wind field (0-50cm in the surface layer)

BT w
|
|

REARE (g/c
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4.1.6 RFFHRE &4 T RO EA R

AR TRERLG, RPRREBESAN AN P HEERHY E>FREY
HM>BRRM> BRI A LY R-FE YRR EYER FARIVENRESET S
B 88.9%, T REHVENHERGNEDHREBERAPRTESBREMN
8.97%, X*ERBATHARYE. YRR, hXELESEFEHELELHEE
RAYEMEBRDRAEREREANECSBRRRDRREBAR SEEH
1.99%, AREBRERYIBE 1/4M=HIRDSENLSIHIR SSEEMN 0.19%, o
UEHRBRA Y TREEAHYIRPHEERRNLENE. @it 08 FL2EKHR
WH B RPBRMETUE L, PEFHAKE (200m) EHE 0~50cm & F KK &
RFFE (Q sw) 4 4048t, B RE YAk 0~50cm H8 RIHRE (Qw) H 122t,
MY THETRE, BHRELPKRTEEHLRGRRERDT 96.99%, aTLlEd
HEIB AR 5 R i & U R TR KA, B BT B R E Dk i B R
U, MTALUERED KRR REE—EhiESIER.
4.1.7 RYRREHZH A

MEN BN ERKRE REBEFESG~S AN 15 HRYR, ERAYH
HILR, R RHE S LFEREN 4.67%, EZF (6~8 A) UM 9 YR,
REEATEIER, RYRRESEELREN 25.12%5F (9~11 A) HMAH 7 5y
R, ROTRAESLELER 1067%, £ZF (1 A. 2 A, 12 A) #KEW 1 7Y
R, RUEFRESESEREM 19.54%, AW 08 FLFERDRAES LI/ A:
EH AU EHFEUEERRNAZENURLEN: REBXHRELE
KTYEEZ, AFEFNRYTREL SLELREN 40%-50%, FFUESHHYEY
THERNEE: RELRFFAEHLEFEBOED AU REY RBEAE R
3), EURIBLERERDARES BRE LENBEKES, B RPRA
BEZFR I UCRIRBEH AL ESRR, AT LR B ¥ B ¥ T f e 18] EL B R B
B, REFLIEHHRER.
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FLE FRTREEZHFTRDTENHAE

51 &R 54

AR RENH XA YT R DL R By e br i SR LA T 5 TR 9T
5.1.1 M3 ERD AL

BB PER/NIH AR EEARNING, Y EHEKE 80m. HE 6m. HHK
WEIE A 25° ~40' BNV ERHEFE, RYREEY LBHNES. F5. |
. HR 3 RLREIFIHE, RIHIE 2m B _ERGFIIRER 9.0~9.5m/s.
DEREHR:

O ER=AEALL, 7 0~30cm BEN, 0~2cm FYE 5 B 5K 40% (B
3R), AFEEHP RPN, 2~dem FWE N B I 20%, 4~30cm S¥E 5 R B 40%

(B8%) (@ 5.1).

@FLEIY . 0-30cm S i/E P Y % (g/min.cm’®) 5 F B hicm)HI36 A MM 5 %R
%, EEFER:

Q=0.2734e%% (R?=0.8746 ) , Q=0.4387¢%¥*" (R?=0.8922), Q=1271¢%®%
(R?=0.9550).

@B LI PR E (6.67%) HIHIA BEE 6~8em AW EBAAVWE
HREREE (0~2cm) .

@R ETHHP R ZW RPN 2.4 /&, WERKIHN 3.5 %, WLEH, #
WHWE L, FETH>HHES. |
512 BRI &1

EH 3 MARNYERENFEBREL AN, SRYaREES 5N
15%. 40%%1 60%, WEHXI WL, B 2 WRMKFE, HULE 2m FHLm
FEIRE A 9.5m/s.

SNERERHR:

OBmYHE, #0~30cm BEA, 0~2cm SVE L HHN 21% (BE), 2~
dem FYVEEBHH 16%, 4~30cm FYE S LR 63% (BE), T NLHIES
DEBAE (B 5.2).
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OFF RS 0~30cm S IE WY % (g/min.em?) 5EE h(em) KIS R BEM 5155
BR B BTN
Q15=0.2214e"2"™ (R2=0.9952), Qq00=0.1311 ¥ (R?=0.9917), Qg0vc=0.0356¢1534

(R2=0.9523).

ORI TR 2 HILE 8~10cm BALL. FEHb 1 B9 22.5 45, REHL2 19
7545, 3 K49, EERBRYHE, BEFARYEEENEKR, Y EH
Zﬁ¢ﬁ#ﬂ%ﬁwﬁimﬁ@$%Ek?ﬁ@ﬁﬁ@ﬂnﬁﬁ%ﬁ@—ﬂﬁ%ﬁT,
BMUEROXNEGHRAABERRL., 5VESEERKE.

—
o ~

WYX (g/cn2. nin)

WY E(5/cn2.nin)
>
o

0

SERER EHRRE
B 5. 1 WEHY EMPREHBEMER CLAE Bl 5.2 RS HMDESTRENRR (T
0-30ca) T 0-30cm)

FigS.1 the trend of sand transport rate and height FigS.2 the tred sand transport rate and

on moving sand dunes (0-30cm in the surface layer) height on _ gravelsandy land (0-30cm in the
surface layer)

5.1.3 ARY AN EBLMRGHREH

ER—RGBEEEHT, FRBBLREETRAEN, BN ENRRBLY
HWHRRARERAR, HEARRDBITRENY EHARRIBAXDREHE AR
. K53 Z7EFHRER 9.4m/s BER AR EERIBEER, I, TR
R & .
ST EERET
O EHEERERH RO, FHRFOERFRIERR. WRBEEE. WM
BRI R B EIRLE TR AR Q £=0.224h" P (R?=0.9665).
Q 5 =0.0559n"%2(R?=0.9014) . Q #=0.0811h"¥" (R?=0.9841).
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=
x|

0z CRRAKED
sl OPERS
A AERRES

S8 ¥ (g/cn2. nin)

=
= €

0

012345678910[11231415

$HREE
B 5.3 HFA AR ARS LRI RSN Gk 54 FRREFERR AL RS K GLAE 0-30cm)
0-30cm) Fig.5.4 structure of drifting sand flux On different
Fig5.3 structure of drifting sand flux at different Place shelterbelt porosity of HaloxylonAmmodendron
of the same Nitraria tangutorum dune (0-30cm in the forest (0-30cm fn the surface layer)
surface layer)

Q=EABUBRKEVENEEERKE (0~2cm), 4314 32.53%. 27.98%.
33.45%, 0-8cm WHIEWE DAL BER 72.15%. 67.75%. 74.87%.

®Qw/Qu=2.19 . Q#/Q 5=2.16,77 WL E R 4> K Tl KA 2RATRES,
RIERE TR MBI EREERE R ERBER, 0 XIS RN TR
#, T 0~8em MEYWEWM/PTRE, XL HTWRKE LARNEETIH.
5.1.4 BB AW IR

FE R RIgME R F AR E P ERIREERE B MEEEERNE S
te. REZMIMETFHREEUANTRRAKAE, FUBFRRRKBE BN R LE
Mg, NTTRRREOFER. BREEE (RITE). R EE. MR
UREETABEEER N RARERGIBEDHIH 5% 30%- S0%HE=MRAZH
HHATIR, HRRA:

OARFEEZ 4T HIROREWBFEFREGBRARE, =MHRBEENUESH
24504 Q = 0.1843071%% (R? = 0.9618). Q = 0.18680™4* (R® = 0.9435), Q =
0.3209h™! (R?=0.945) (/& 5.4).

OC=MHRBEELHTRORBASVEHBEEERKRE (0~2em), 45%
44.47%. 48.78%. 38.60%, 3f H 0-8cm A&V E &G B EH 81.32%- 80.89%. 76.93%,
RKESLEESUAEADANERXER G FHEREE MK, xR ES &R
A, VTREERREAD, XEXMETSFREENLSETSH.
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@ Q30%/Qs% =1.06, Qso0/Qa0%=1.88. 7T I, BB H 5% 30% MBI 0t tab %
MEWELRK, XERBRTRERTHELE, MATIHMEKSHES, WHR
B MSERR LR KX RTINS, BB R S0%RIRBRAMI LL 30%RRBR AT R
BB KR, WLAERT, 30%<BiEmERE<50%.

0.0012 Mtk
2 0.001 DRARBH
5 00008 BxFvH
ﬁ 0. 0006
% 0.0004
2 0.0002

HiEIHILH g

o o —

B 5.5 XREYE. BEMYRANLYRSYRNETY
A GEHE 0-30cm)
Fig5.5. vertical distribution of the trend of sand transport
rate at wheatstraw checkerboard. nylon sand barrier and
clay fence belt. (0-30cm in the surface layer)

5.1.5 AR R B R RS

HE 4 MR SRR BEEAARAER, B 1 B RER 021m.
% 1.7m &K VR, B2 FAW ImxIm. 5 0.2m BB MRV RE, HEHb3
FH# Imx1im. & 0.18m MEEHBLE, fih4 LRWE, 25ES MR,
Hr, THERHE % AR B v AR R RS B, B 4.5 RARYEKERGE R

£ 51 ZEVRE. REMPRANIYESRBALRY RO H

Tab5.1.Sand transport distribution at different place of wheatstraw checkerboard. nylon sand

barrier and clayfence belt. (0-30cm in the surface layer)

Y%k PEREHDR vETERDER vEnERsyk SURLR
(g/cn®) (g/ca’) (g/cn’) (g/ca’)

b 4-/4 14.97 32.94 44.92 92.83

R 9.73 19. 46 20.96 50. 15

H1 Y 160.96 170.96 709.72 1041.64

T Sty 1678. 76 2423.43 8536. 51 12638. 70

8.5m/s FHE R M Ocm TR 2cm — 3t IS AREERDREHEIREE.,
AUEH: OFTURKSYE (Que) BKEHIME 14~16cm 4, & B ER 17.53%,
T 12~16ecm SAERSYESEEN 45.7%. BERNUEREVLE (Qe) BXE
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LA 22~24cm &, &5 B &K 17.74%.7E 20~26cm SHEA TV B H B EK 45.2%.
ERUVEAAVE (Qw) B KMEHIAE 22~24cm &, &5 EEH 19.13%. 7 20~26cm
KRERAVEEREMN 452%@M 0~30cm FIHMPWEE, Qur/Q r2=4.7, Qu+/Q
=25 K= EH

B RE Y Q #:<Q 2x<Q e2 T XA MY B Q £/Q we=12.1 (K S5.1) ,
BT LR YRR B A R R R
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BRE

i

5N

6.1 &g

B RGSMIMBREBE . FRITREXY. FRGREYL IEORDE. R
WRMEBF R REH QM EIEAN, ERWT.

D) BHERZFHPE ERGE (V) HERE 0~50cm REPE Q (g/em.min)Z [
FBERRRFRHME (Q=aV); WBEBH LE, RUOTREN S5 RY LR
>SURFE-VEREE. 0~30cm RENEXEYEHRAEREE (0~2cm), HEHK
i) 40% (B&ZE), AiEzhyb EPUY), iR 0~30cm SRREABY E(@minem) 58
B h(cm)BI R FREM 5 IE B Q=ac™(a. b HER): MRALH TRV EY ETH>Y
EHESY ERE.

2) BRPHERREYH ERGE (V) HITHhE 0~50cm WY E Q (gemmin)Z
EIRXR R B RMLE (Q=aV"); B RE<EHYRE<T /s (£6) B, #
UREMRER, BILEEE, BFHRESTSmis(EL) B, B REAGBANRE;
0~30cm HEABZRKEVBHIAERKE (0~2cm), HEEH 21% (BEF), YHK
BB A E; EHHE 0~30cm SIMZANHY X (g/minem’) 55 hiem)iIX R
MEFREEE Q=ae™ (@, b HHH): ZER—RERET, RYPREKDEMFIEREE
Bk, SESERRE.

3) BRIVEEENRNE RN, BHRBEBORD TR E SR KT MR
350 e 38, 300 SRR RO T30 B R S B E B R R R L BK (B B N4 SR e T
0~50cm ARAFBMERE: Q nrnaw>Q nauew>Q mws: FRIE _E FRIKIFH KX
ROFHRELWEE BRI BER/D, ROTRERK. BRI REER. TR
ME KRB =AML 0~30cm BN BERAVBYEEAREE (0~2cm), 47
K 32.53%- 27.98%. 33.45%, 0~8cm AMEYE L BEE 70%%4; EHE 0-30cm
SR WY E(g/min.em’) 5HE h(cm)IX R BENFERH Q=ab®a. b hE%): ¥
R R R B R, 30 R 3 K T T8

O FAREFRBEM., MIERERVEAOYEL, ROPREREI YR
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LSS s
WEWHY R ERS: MIPE. BEMYPRNER Bl S ERKES
B 14~16cm. 22~24cm F 22~24cm kb, HEBHESHAHH 17.53%.
17.74%. 19.13%; =M HEKPTREL AR Q #:<Q #2<Q e FTUIHMHIEH S HE
BUME, FzRERANMHELEE,

5) ERRMM L, RBER 47%MBRERE TR ENZ W TRERE
A 36%HIRBRIT . BB A T8% IR BT 72 R BN X LR RE Y4 B BRI E £
FEEM MERBRNEA, RORRERETR Q= 199212 - 6522.7L + 59143 (R?
=0.9767) BIFFEL Q= 412.38¢ ™ (R* = 0.9127) . FRKEE L4 THR
WRE M ERE B RBCEFMNE Q=a®@. b HHEE). SHEBEE (36%- 47%. 78%)
£ TRORBR SV ENE CERKE(0~2cm), 7514 44.47%.48.78%. 38.60%,
3 H 0-8cm HEIS VDB 5 BB S0%ZER s 30%< B BB <50%, R MK B A
HBER ONEARBAEGENRE.

6) M 08 ELFEFMAMMNYREREE, BEERY C>ARTEEFRY >
BRA>ARE-H P E>-ZRYRSBAYE: ARPRERENZTESHXE,
EE A HKENNEY N ERNZREES; NIERKZERERERRK
EREXEREORDRRBATEIFRKES.

6.2 il

R RESR AL REE AR () BFHHER. BERIRERE, YR
Rz MmERMREARAR SR, XRF=ET ARGRITEENEE. ROR
S Rig A E A RO MARY BEEENEN (Q=Fy)) . RYEYEE (a
YR) ZigRAaREpET R EEHMRDRIFEFLYROEE. HHERDRPE
#HRE (R E) ARRRDRFIRESYRESES A (BRYREH), BEE
REX HRADIEBTHESEFYHR. BHERREWHEE

Bagonld B B # T R Hiay &2 A3, Nbahob BRI i+ VB # ERY
Ty EER AR WE, BNAEERETRSHYEAREY, HLuhimg
AP, FRAZRAESAR. HAZLR, WAARDFFYRNEEM RN
M, ZHPRAE 0~20em RERCY?, 90%KIWBAE 0~10cm KR B
ERERK, ROREESYERRMAD. REEZEANPIHRNERER, Sk
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EHDBHKES (80%) EHATE 0~10cm BEKN, S BI K SHEL A
FRENEHER, NAPBSHEL MNARNENER, Y REHEHMER
BN, AT, RETRRERRE R 060 KB T BREREN,
BSR, x TR A Y ERBERE S0 R AR, BT RHEEN LM
5 LR B B A D R A R R R D R T B A TR . ER B TR,
EAPEE L FEER TRENES, FURSEE TR EN R,
LAHSRENTRRE, FRIES B RO RED R HEENEX.
B R RSB ERRRBH TR

1) X B P ERE MY A E R R R R R A R, R
SUE TAEE e R A R L B R RO &b, BT LUR 300 1A R 70 T DA
RRAVK M B BRE S ER A4 B RETA AR,

2) JBTE R AR, eV I R TRAE B ik F R B0 36 A o
B RAMSEFHET AN, F2HBBEE—REMADRAY ¥ REY
T BB BB RRTB R

3) RIAFFFY RIS FHHRD R E YR, KB b R T IR R
WLy, FEWE, BRMDE, 2RSS EERGMERYISE. &
FEXHE S PV RO TS, LY EIERTE 16cm. EFEVEARARN
YWrERFEEE 24em BAEH.

) BERBRHRNRBRE 0%ES, B2 ESENAMTREENEET, 5
RET B R KA, 3 BB EA THE—REE h 0~8om A KW E/Y
(WK%, VAIRERAIL 0~8cm K 80%M Y&,
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