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Abstract

Nebkhas are developed in sand sediments of arid regions or semi-arid regions with good moisture
conditions and plant growth conditions. Studies on the nebkhas helped to understand the prove-
nance and deposition of the sand sediments. The grain size of the sediment samples from nebkhas
and other correlative points in the northwestern parts of the Kumtagh Desert in the west of China
were analyzed. The main composition of nebkhas is very fine sand and its ratio of 47.52 percent,
finer than other sample points. The grain size composition of the nebkhas is similar to that of the
interdune lowlands in the west and the southeast. The sediments of nebkhas have a sorting coeffi-
cient of medium characteristic, and negative skew distribution, and the kurtosis has a typical me-
dium characteristic. The grain size parameter of the nebkhas is similar to that of the paleo-dune
deposit of yardang. The grain size distribution trends of the nebkhas, the interdune lowlands and
the paleo-dune deposit of yardang over 1@ are highly correlated. From the probability cumulative
curves, the results showed that the sediments of the nebkhas are mainly composed of the saltation
and suspension components. Their transport ways are saltation and suspension. The quantitative
analyses of grey relevancy of the nebkhas and the sand materials source showed that sediments of
the interdune lowlands and shifting sand dune and paleo-dune deposit of yardang are correlated
with nebkhas. The paleo-dune deposit of yardang correlates the most closely with nebkhas (y =
0.73). Analyses indicated that besides the neighboring interdune lowlands, the paleo-dune deposit
of yardang also helps to form the nebkhas, and the dune deposits of collapsing yardang are from
the upwind edge of nebkhas. The surface deposits are carried by the wind, and then they settled
when they met the nebkhas. In the process, nebkhas formed gradually. In conclusion, nebkhas are
formed with the help of the interdune lowlands in the west and the southeast under the wind def-
lation, and the paleo-dune deposit of yardang may be one of the sand material sources of the
nebkhas.

DEEE

XESIH: TR, HEK RBER, R, DR, X, ML, RSV EE N YR 2 R ] sk
BLEAATVES, 2018, 8(4): 820-828. DOI: 10.12677/ag.2018.84089


http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2018.84089
https://doi.org/10.12677/ag.2018.84089
http://www.hanspub.org

M5

Keywords

Nebkhas, Sand Materials Source, Grain Size Characteristic, Kumtagh Desert

PEAEHE AR DR M HEMNIR 2 R 54

ATFE, AER, RFERM X S, LUET, 3 R, AR

VRIS ERE R R, Py e
2PE R SR, i KR
hERERE ISR AR, HIR 22
B ERE R, s

S E MO R TR SR TS AT, bR
Email: huzihao397@163.com, "mayijuan@163.com

Woks H . 20184F7H24H; FHER: 20184F8H9H: & i HM: 2018F8H16H

HE

EADHEEERFET R, ST REMXOKSTEDAEKZ AN BTN E SR X, SERAE
B FEBD Y FORIFAERE R . A SO BB YO P b 4 S AU N ID o R R B IR RIR BT
BRYHEAT TRUEXT AT, SRRV FERER TR NDHETTRY RN E(FE47.52%), BE
FEI X HRRE RUTAR D RORL B4,  BEA VDBV R S H - P ss, RBEA TR, WA IR,
FE VD3 55 A 6] St D 0 SR ARTVRE P-4k SR ol XU XA BE AR it A E L £ > 1 s ] P BRRLIE 20 A
BRI BBt B R &R R AR TR B A 2 MR A, BIIERES
WieMBBRE AT EEB TN B REOKKEENDE DB T 2B, KEBHEADHEER
YoURER LR B B0 I it e o, 3L B Tk B SRR A o Y R B3R o U T R0 i A i R AN REL 2 T
R, tRENDERIIREL—.

XK ia
BNV, BEDI, BLERME, FERERIDE

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5]

VYD HE S S BB R (RS « KD R E R D) S2 R A BRI BELES 70 R A ARG X 2 HE AR Bt
WY ERK AW KA - KABRHERRA1] (2] (3], HEBEMNJUEKZRJURASE, KE RN FEZERR
T M 1 RE NG AT 25 B o 3 VL EC)E N0 M A RRAIY D HE . YD HE 408 J LI S AT 25 VD M 25 4] 5] [6] (7]

ik

DOI: 10.12677/ag.2018.84089 821 HEREF 22 R


https://doi.org/10.12677/ag.2018.84089
http://creativecommons.org/licenses/by/4.0/

M5

TE S X 5 7K o3 BVD o Lt b R BB AR B 3 7 1 A e ) HE DAL A0 2 E A VD HE TR B 1 B 4. FRIEE
TiTedE . PIREHX, MO — RO B E AR AT S DI G ANV S T R R R W A A
I SFAFAERT BT (T, & — 2 AELE AR - RIS, B 20 20 80 AEARLISKRZ B0, 124,
o VE N HE BRI 9T B S AR (RIS R [8] TR AR (9] YUARAFAE[10]s JEASHFHE[ 11 AR FFAE[ 12] LA
FBHYDREZR[13] [14] [15)55 5T . —BOAA, AEBE . RIS R 2= 5 A VD HETE B AL 3 DA 5% 16]
[17][18]e FEARIMIAEY MR, HAERE . WOPRGAAAEZ 7, BT B A RS K E - i
T X I PR AR EEAR VO LA B YD B2, TRV RISl 0 T VR PR AR 25 5 45 Hh G E VDI R &
A BRI . FEX R AR VDB ST, 52055 1) E AR IR BRI, SO A I HE AV HEA T IS A
RARAE, RIF ALV B N RE NI HER) RGBT, (AT B 7R I8 I I 0F 701X 30 B D3 2 i
ARV TTRR I RL BERFAE ,  PUIEE M YD HE RS i AR ) 5 HE VD HEDTRR I e R, RV VD HE VD ) It
PIRIR, i IX E YD HE 1 B B AL SR AR 50

2. HREFH*
2.1. MREBRSR

WL AL T PR EE R VD B i Ab(E] 1), BATAAR S, TEHLAIE s 35 HLR 22 b 1) 7R e 34 F4 (500~1000
m) AR ZE SN[ 19]; 76 U B A% V035 R M35 X 1) 43 P [201 )8 2 A 1A S — B0 23 5 28 MU AR T JiR IX 19 2 A3 9 LA
FEENYD NP IX o B8 ) (1) o B) 3 32 B2 00 AR VYR R (Nitraria sphaerocarpa) b HE(FE DFFEPHA, FEJLHLX 43
i BN (Tamaricaceae) Vb HE[21]. Al FriEI D 5 th B4, JL T CHEEERG . HTAXL T /NEEE
FHHEAR (RN PR L, S22 etk 76 I 3R 2 ] WA/ NS R A B o o IR0 T B 4%
YOEETEER I X5 (39°46'07"N, 90°57'19"E) M IIAHE R, ZHAE P XGE N 3.7 mes™!, ARAZYD K A S
MEER 26.8%, AR R YD R 1 ARACFIZR R AL XU, DAl DG 2R R, 9 AL IR T o 4 4 IR
(1) 73.73%, HAZRIEA Y 36.46%, AR A 37.27% [22].
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Figure 1. The nebkhas in the Kumtagh Desert
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22. ARFZE

2015 4F 10 AW, 76 MM VOB B R b HE () 1(D)), HbIEAAHR Y 39°55'12"N.
91°0629"E, VbHEFEZ) 4 m, FEHPRT 10~40 cm, #5/F 70%L A4 . fEiZIDHERZE 0~5 cm (IR E R E
RFFEM . o6, NERTCHENID FEGURRARIR, o3 BIAE HE VD HE R [ Fe gy A7 138 AV HE R L0
FHACH AR H 22 A H o USRS« PR R shyD Fe A e ) . R S50 0 4R R 0 ) R 5 A [ Hh 3 B e gk 4T
FERCREE, BRFESHAR A R US4, FERAE S IITE 20 x 20 em 6 PR EE 0~10 cm IR Z D FE .

KLFE S M R A 1/3 (R RETRATIE, KR o R 5% - IRRR R bR #E[23], BIBRA(<-10).
W(=1~0P). HIPO0~1d). FV(1~2®). WP Q2~3P). KM GB~4P). HIP@~9d). Ft>9P). Ki|jFEH
Bt EAEFHEVE24], FERAMEIEN EESHGT N, SHE TR (Mz) 771E RZ5(o) W (SK)FHIE
JE(Kg), o Edass RAE SPSS tFidtAr4it 430, {# A Origin #4245 F EIRtk.

3. ZRE S
3.1. RIEAMSSHEHE

KLFE R VTR M B R —, HAM R ATZ YRR #as 77K DR IR 2R & 52
T 3 W R L G B VD I NV HE 5 W E VDR R R B 2 A SRR, 1R RS 8 - IR IR bR
WEG IR EE SR, 7248 | gy OB 4 S LS 01

M1 R LR, PRI VD B RE NI HER R DT IR AR AV R, 2005 47.52%, RIIK
YYD S HE NI HEVTRI I F B G 7, 4l Ry B8Rz, 2915 28.45%H1 14.34%; AR 7 &)
D, AE 0.04%~7.02% ] T D\ Fr 18] 3 (RDRE BE 2H Jl DA b IR BV R, S &5 R 22.85% 1 22.97%.
I 6E DA M v hor 2 BC AR UL A 1 50 e () b A0 2R o 0 e [ b, ECORE B 2L A TR AR ARVD A, &4 N
35.16%F1 29.73%, H 3 VbR EAE S RL L4 AN ki 4 o b IR E D HE 4 — e MR AL PE o LR o
HRPURRE SR ZERHE . RSP & ERE, sy E LRy a3, mfEs ok
It USCRD CAAYD  E o Bk, Ik SR sORL B A R T LUK B, B NV HE TR B AR 4y BT o LG A
RIALEZH AR SRAM T, & R by D P05 o A0V FORR A0V ) 0 fe 5 Wl R NI HE T2, /T
ARV Fr 0 R5URE A 5 D) 2 A 78 PR B Ik, DR T AV R RO ) o2 U AS 2 g W b 5 4812

R FE2: 2 2O AT il (RRE FERFAE S RO AT VB 1) 0 S5 AR P IRLAT (Mz) H , HE A [a) 3 |
PEERIBYD ey PHER R ()b . AR [A) HURD R R 30 e [ s R AR AR 2R R b, JERIAY T 1.59~2.070, H
HHE M B (A1 RSP I RAR Bk s E A VD ME RN o HEGRE  IRURHD 3 LAY N 2, HRE VD HE ISP 35 kE
PRAH T HEPHA P U S s S HE IR 233 REU(o) R Collias HHVE 5 FhRE[ 24171 S, BREAVDHES
AT 5 51N0.70~1.00), HARFE KU 704 HIFE(1.00~2.00), B HTHE YD HETURINROR. AL R i) ) — R B 47
T HARRE A W (SK)RRE M T IR . 4530 E (R MR 45 B 30 L IR) R TR 0IRR . 0 A gk, HoAkt S h
Gifi, HIEDAEE G TR AR M) RIS FENIDHE RS At 5 o XD I 5 (Kg) N R i s,
RFE VPRSI g FEEAS , i B E A VD MERTRE P4 v S5 T XU L B 23 A AR R B R o KE 55 2 ok
FURLFE ZHURFAE T DUE H,  E VD HER TR 35 KA 40 T o ARARE £, BLr ikt R s, (HEA Fufm Al
WA S PR s o LA RE AR DU, DUER I . 43 0 R b R J2 TURR A0 (R B8 2 i L [ JE b o
A — R WIARAE ,  AECREFh oA v SR XU FRREFE 28505 HE VD HEAT — 5 IR AR BA T o

3.2. RIFE ST LR A0 2R RN 2%

NI DR P U AR VD T RE VD HE (VDU SR E RS AL, 6 254 sl FORR )RR AL P A 2%ty 28 55 JE M
YOHERLFEE ATl AR EAT X L AT (P 2), DU TEE A VD 3 (R KL FEE A% KR AT
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Table 1. The grain size composition and parameter of surface sediments in different geomorphological locations

= 1. MR R Rt FRITIRIALE H R S S B E

L AL % P SH D
RUEIESIE BRA BRI R BRI WA MR CPIRE SERN T T
<~1®  -1~00  0~1® 1~2¢ 230  3~40 >4¢p Mz - SK  Kg
YL VD HE 0.00 0.04 2.68 14.34 28.45 4752 7.02 2.92 085 —081 3.15
VM Fr ) 0.75 13.53 21.37 22.85 14.52 22.97 3.99 1.70 147  -001 1.77
?@ﬂ@@m 0.18 2.78 10.30 21.23 29.19 29.05 7.20 242 1.16  —0.61 2.76
RS
PUIRI D 0.00 0.00 0.15 42.93 42.40 14.32 0.64 2.07 1.65 -0.73  2.11
PG I ) b 0.00 2.95 17.64 14.34 27.74 35.16 236 1.82 181 063 191
FRES IRl 0.02 10.34 34.37 18.05 10.45 23.89 2.94 1.59 1.45 032 164
FEWEE 183 13.07 21.21 13.34 17.15 29.73 3.59 1.83 157 024 168
07 Fo—mawn e : NEiE | s
oM FElalth : r 304 o MRS RSB
25 |[—a—FEH R — A PR E
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Figure 2. The grain size frequency curves of the nebkhas and other correlative points (different inter-dune lowlands and dunes)

[ 2. EMDHEREX LR KBNS & R E SRk

KSR HH 2 0] DL IR FE 4 AT IS RS o ] 2 el LA H , E VD HERRTRLIE 43 A7 LA 4 S A8
ffmas 1 ANHEEENRHE, BY5 4 A R S UTRIITE RG> 1 Y6 N BIRLEE 73 A i 35 0 H B
S, 3X 5 ANRE UKL I 0 K2 BIAE 3.7~40 2 08], JEBWANIDAL Sy . HE VD HE S HEFHA
R XSS TRR I CE R > 1 & G P BDRLEE S A SRR, TS PE iR ahib 22 i 2 fEXE
(0~1D) VD (2~3 D) (1~3D), FEFHA H T XU BT ot B2 (RPRL BE A2 2 5 v T-HE A VD HE, (HAE4HYD
(2~3D)EMLLID (3~4D) TG, TE YD HE T B (R FEE AR 5 v TP AR TR 3 ot AU s HE A VD HE S5 7
FiAA o R T XU AE i ) RIS B R BIAE 3.7~4 28], JBARAHVP ALy . IXTEIITES 1D ki gR S A )
YO TE M D YR LR A b R YD R 1 S AR AL 5y, HEAYDHE AR AN YD B o bl v T AR A
Pk, S EE VD HE VD P o SRR AR AT B8 L (AL D40 SR RIS o Sy XU o

MEZE BN 2 ] AR R DU S5 %0278 IR OG22, ] DL S 4H 73 vh B B/ IR 2 0
TR, BT DU 04T [25]. BEA VD HER 2 AN &R I “R ) - ZBkER - B XA G 1R
RRIE(E 3)o b, JRBNHL55(0~0.67D) F EARA AT A7 EL B2 1.10%, 7T B85 H A fliis 72 Hh Jo B sl of 567 X
B RURL ) R W Ah 0 % T HE VD HER 5% BRERZH 73 (1~3.33D) & & 7 58.40%, B2iFA4r(>3.330) S &
40.40%, —HATIAT A LE 98.80%. UL, EMVDHETIRY) B LB ER AL 7 A B A 7 N .

MEZR SR 26 1) R 2R T DU R AR S8 W BE 2 4 FE ) iz it . 1R 3 TR ROR, IR S IR N 1.38,
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Figure 3. The grain size probability cumulative curves of the nebkhas in the
Kumtagh desert
B 3. BB IDHER AR R R4k

BRER 7 RN 0.81, BIFH A IIREN 2,700 kUi BB VR 240 03 (10 70 I e fe i, RIVE YD HE gl
(2~3D) I ANYD (3~4 D) 43 i M AL SLA R R AL A3 T o FiFE AR R BB R R Bt IR, ST IX R
JI[22] [29P& AR, BIFEF KREFR S T AR Hfia Al B iz 77 o8 .

33. REBXBKEST

IRAOKIRE M2 — Mg BRI LLR AT 75, & H T A0 P 2 PR R AR SR B di [ 26] . K0 T X N 54
RRDRLE LIS ZHURAE [ HE YD HE 2R B2 L5 S HURAEAE D9k S DR 5 2 805 B REAT SRR EE 2047 o
ZEEA 1 ATRIBRA ALy MR YD Ao AEE VD SRR P 5 BEBIRAR, AEMONS I 7 5 HE I 7k 47 L
B BT RAGIER . R AR RORL LS S BR A E R RBR A 7, ds e A it AT M pn
PEAEFE, g FATE AR 22 A B d s T ST AR B (R 2).

T2 X B X WUONRENIDHE . FEM FEIA] My, FEPHA A Sl oty RURSeRD  PU Rt shvb oy v ¥ e 1)
Hoo AR LR AR R B Al . o X NS BRI, XN . ARIE TS B R 258 X, 5%
P X AT SR Z A, JRas & AR R RE(E 3), MEHE AT R IR .

miinrnkin|X0 (k)-X, (k)|+pmlaxm,flx|X0 (k)—Xi(k)|

& (K)= A|X0(k)_)(i(k)|+pmaxm§1x|X0(k)—X,-(k)| v

Kb, pNDHREE, — K p=0.5,
5 ==2.&(k) @)

HIRHR 2 B0 22 12 BRI A9 20 ROR E NIV HE R SCIRE , BIAAF mi X THE VD HER S BRI . T4
S PR T T AR TR A ASH ), OB PP 24 i R A VD HE AR SC I, T is FTINBORHRE . i,
K 2 R T AR AS 5 LRI T A WK, AR A K (3)ig FEAF BINBOC IR B
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Table 2. Dimensionless data of correlative factors

2. XEEFHLERLE

5 1 2 3 4 5 6 7 8 9
Xo 0.07 0.03 0.56 1.00 0.97 1.00 0.00 0.00 1.00
X 0.62 0.32 0.13 0.26 0.51 0.08 0.65 0.71 0.09
X 0.30 0.27 0.59 0.44 1.00 0.62 0.32 0.18 0.74
X3 0.00 1.00 1.00 0.00 0.00 0.36 0.83 0.07 0.31
Xy 0.51 0.03 0.54 0.63 0.26 0.17 1.00 0.16 0.18
Xs 1.00 0.16 0.00 0.29 0.35 0.00 0.63 1.00 0.00
Xo 0.62 0.00 0.21 0.46 0.45 0.18 0.75 0.50 0.03

Table 3. Grey correlative coefficients of the different sample points

3. BRRKEXRKARY

B 1 2 3 4 5 6 7 8 9
G 0.48 0.63 0.53 0.40 0.52 0.35 0.43 0.41 0.35
& 0.69 0.68 0.96 0.47 0.94 0.57 0.61 0.74 0.66
& 0.88 0.34 0.53 0.33 0.34 0.44 0.38 0.88 0.42
& 0.53 1.00 0.96 0.57 0.41 0.38 0.33 0.76 0.38
& 0.35 0.79 0.47 0.41 0.45 0.33 0.44 0.33 0.33
& 0.48 0.94 0.59 0.48 0.49 0.38 0.40 0.50 0.34
B HE(WK) 0.12 0.15 0.14 0.09 0.11 0.09 0.09 0.13 0.09
n
7= 2K < () G

EHERN: =047, =073, y3=0.52, 7,=0.63, p5=0.45, y5=0.54, y> 9> y5> 3> 91> yss
B8 5 15 FE M YD HE 1) S IR B /IR IR R R P A o L5 vty X RS > P8 3 e ) > 2R i 40 s ) > VG S0 3
W FESVE o > 2R AR e ) . ASHER Y, TP AR e ol KU 5 A VD HE SRR R v, FLCA PR
1) HiURH R T 350 P ()M, 3K 5000 B 43 B BT AR B SR AR AR B — 80 H ke, 0 IR P A o L o IR
Hb V0 ) A 2 i e T b CRR P 28 T A E DA 0 HE P o SR
4. Wig

ENIOHE R B IR R 2 E A VIR KDL RERE, L AR e NV HE TR B 1 AR . B
A AW ity - A 5% 2 A R I PR AR S AR VD AR A, HE N YD HE Y B S S SR T 55 IR i (Nitraria
schoberi) {8 H. 55 BE A oo ENREYI ARG I Ty HER T AHRE B2, A R T2l it XUiE B i
FRI R, FEAE TR T REA VD HER T . Leenders J K 252775 B ik 3 1 [X 38 3k 55 A0 R0 J8E MK IR b 42
BB T 25 AL T IX IR, 28 R A5 [ 28 X HE A Vb HE XGRS DL S 56 i 45 R AR 5 22 2Rl EINHER[12]
(IAIF SN AR I R RE IR B4 R T-HE VD HER R T, K P AR5 A V0 kAT B A0 IR0 2 L 25 R s R [ 22]
[29], MWBURFIER g Ry SR 13 J1 R, W F0IX e i R ER R, XAl A8 38y R S50 e, (R ff E A VD HE
AT X e Rk e & | 2 Vb W B ORI AE Fp 55 R ) 2 A T I I BR R A g B e B 7 MERUR B HE TP HE .

TR TR X RE 7S K B NP HEH DR B R 2 —, BN HEVD W 0 KU 22 SRy 0 B A
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TIAE 5] AL, X NGDHERTIL S AF )l EAT TRLBE T, FRAERE 2D xR B AL 0y S SRR S B
(BEAl b, 73 VYD HEVD W 2H A5 TG 350 P (AT R T 8 T b PR v O RORE2E i b B AR A,
RLPE 2 HURFAIE 5 P oh LR oty XU RS A A A o I ABLSP G 78 17 HE AN D HE VD) 57 5k 34 23 SR T L A e e
A1 A, A5 8 73 SRR T I A h B XU o A7 238 6] 7 5 SR S YD IR 1y . I AR Molopo g
AN IR FL2H 3 DX RE VD HERIBIE FE R I [30], VD HERT VDY) R R LU Bl Eelal oy 3 o fr T B OB A%
IR AR B [y, Fe a3 (0 ARURI) 57 20 A I W £ 2R 2 B B JE A T (3~8 mom S35 )RR M ¢
WORLBURL, IR 2 2 T IR I ARVD AR AR ) 5 S 8 ik — 2D vl 2R AR R, XA “ORIPPEHT” thiRZ N
ORI FEEVR T BR)T RER[ 22T AT T LAIESE o H R G ORIRAH R T R B, AEINBUR (B
TRIBREE T 5 M/ HE ST P o5 e PO D P Sy DAURORD  ASHEBR AR, T 1 T T AR 9 _E X
[ A SR E5E IO RB R HE P, A A S XU Y R e i 76 A8 E M BHAZ IR SR R P . AR, R
PEAR VDI E R RENIDHE, VD WSR3 o I ) ] ) 3t KR P o g 8 ey IR

5. &t

IE 3 X R A0 Y I M e HL I T3 S CAR W A s v B R oty X RS A 2 2 B S 2 BRI L
B IR KRR AT E BRI FT,  XE AV HE 1 T e BORIESRAG L R ILIR

1) PEUREERS VOB HE YD HE RO SR O AYY . ~FEIRIARN 2.920, Jrifettkrh s, WPBEDy fidh, U
AR AR VS I ) M R0 2R i 0 I kL PR 2 R ) VD AT AR AL s P A o S X
(UKL E Z K05 HE VD HE AT — 58 BIAR DL o 3K S e 1 DAY D HE BRI YD) RIS B e RISy W i Ak, eSS A
o R v XU 2 VIR —

2) PEOSEEAE VO HE M) HE J B (R L SR BT F R4 A SR [ EE DA YD HE ISR € R R FE K
ANMRUOHEFHA s RS > PUEREAI > R > Faiahib e > BN > R
AR A, BRI 0T sl b o S P e SR XA T E S E A YD HE I TR

3) VNI HERIP ORI M H R B IR R 2, HEPH AR R St USR5 8 A D S RO AR SRR RO
R KRS 2 VD HE IR —, XN E BTG R, RIS E R0 TE) B 355 v B R A
tH R A T XU e P iz A% 28 A B4 A K

EHEWmHE

B X AARB ARSI H (G5 41271030); B X B TAEL D% 5 : 2012FY111700)% 8.
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