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Abstract

Wind deposits are a major source of long-standing environmental information and stratigraphy and
sedimentology of the sand dunes can be used to interpret past events due to increased wind activity.
Stratigraphic and sedimentary elements of sand dunes such as Paleosoal and clay density can serve as
indicators of climate change and provide useful evidence for the reconstruction of past environments
in arid regions. Given that very limited information is available on the characteristics of the ancient
climates of dry and desert regions of Iran, the stratigraphy of sediments in the hills and nebkas of these
regions can help to understand the past climate of the region. In this research we investigated effects of
climate change on the characteristics of nebka layers and try to reconstruc Paleoclimatic of nebkas in
Ala basin in the Semnan Province. The method of this research is based on field and laboratory studies
as well as data analysis of the observation wells and wind data of this basin. The results showed that
nebka layers are thicker in newer layers than the older ones, that implies more sedimentation in recent
periods due to increase in groundwater levels and during periods of drought in the region as well as
more material removal and deposited by wind around nebkas that is due to the decrease in
groundwater levels which has significant impact on nebka's layers and stratums. As the groundwater
level decreases, the amount of adhesion of the sedimentary particles of the strains decreases due to the
availability of reduced moisture content, and if this subsidence of groundwater continues to persist,
over the years, the condensation of these impurities becomes a corrosive environment. Considering the
prevailing winds the strongest and in the basin, the southeastern and southern marginal cities of this
nebka are exposed to dust storms resulting from the erosion of exploration of these nebkas.

Key words: Nebka, Stratigraphy, Wind Erosion, Ala Basin.

* ara338@semnan.ac.ir



% e Gl s LBl
Lt WAl g o) oyl 0 oL YA JL

whagly - pals
Whaae (5520007 9 LAl Ao alae

ol Ol g jaseis gl p LIKS wldas o)
SF 7 255 Tl 2 Mo w1520 Al

b‘,_[‘ Ol Ol Kisls JAL..Z ji)s oS ils ¢ &LL:: ,t_i.ié L;LLA Co e a_gjf )Lﬁbl.?.w‘ * :S‘JT a.\.lUu

Ol g dgdon 53, ol K005 « (655 50550 585 (6553 (Gammiils 135 (...«U =
Ol Ol Olans ol (sl o oS 0 dSils (it blie (g UK 05,8 skl 1 LM ~r

AY=8A Lao AYAY/NY/YY ;500 \YAY/0/YY (s

oS>

e Sl Slanls Glaas alidio s 5 bz 5l At o & s Sledbl Sl Gledes e 63 Dl
Ll (5L glaad bbb gy 5 wlidainr ole 348 e eslinal ol Sl [l 51 80 asdS slaslas
Slabse 5Ll 3l date dalpd oS Aies Bl a0l 5 s 5 ola patla s ey 5 s sl (STS
5 S bl &y s ol Sla (s 51 (63 5dmn sl Db &Syl a4y 55 L S o al 3 K2 bl s w2idS
Wl 2 oSl 2808 Il cotlis (bl cpl QLA 5 Laag 55 5 0 Sl oy ol coal 3 550 0Ll L
o LS o s o3l olesl 4 b ety Slealinad b s ool 5o (s (e 4 008 0 SS
Jos s AT 5 Gl Sllllae LU rass cpl s el sl 4l 655 0 568 LSl s e
St Calies Oy das e 0L s ls ol 40 nl 3L slaesls 5 glodalin slasls 4 by o (slaosls
Oyn JLSCist (slaeyss 53 65 ol SISy 5 355 Olej @Bl 51 Sl Dlp3 (S 5 Sl 531015 el
L LS Slader (pomen Sl S ot Culid Sogb e lae)ss 53 -So 5 i G 55 by bl
i N e a5 LS Gl S siles S S s g 53 1y Sl end s 2l bl e UL 1 SE
gl Sl pl &S oo 53yl Bl Al s 53 by alS cles, Laaior ogmy D3 (S Ol e
L osdion hid hlad o 4 LIS (ol o515 Lo 553 Olras sladlo s il aolsl Olomen a5
oo 2 LS Gl a5 B cpe Bl Gl el vl ol glasl S8 s A gll Cr v s

A58 e 3 WSS ol sl il ) ol S 558 slaol s

e 4 g (9ol Shulo b gt 1 oS glaelly

ara338@semnan.ac.ir 1 9 Gt 0 ki g5



W40 Oliws b oyled VE gls TV Lo Jasee (530,000 5 5 L3l am / AS

cl_hlg.u J\...f:) Jﬁ\f Lfb BE (\Y AYAA 4&‘)#}}1
ol ce w ccdle glast uibe glaabins J.a(‘,.o
ERSEp ey g_,\.aa_wj :u_ﬁ;;u 6LAU.M.J 4@5}&
A s S S s s o JUsl Lyl
5 D) a0, e U LG s s olalS
KQAK AR L TR P CONY
H&M«%M@&iﬁéuhﬂmﬁ
fk..:ﬂb C)L‘-"}’Uﬁ‘ )‘ L§‘°-L°-° C.«.A 6JL, C)L}.w) ‘L}-’L’L:J
i s 5 eldatr Sl s e
b asdS laslas s sl glasls slaags
Bowler, s alas ) ool o Jl ol =3l

1976; Fitzsimmons et al., 2007b;
» —¢ (2003 Kocurek, 1998; Lomax et al.,

Fitzsimmons et al., )c_ulo s a3
—» (2009,61; Telfer et al.,2010,195
S laar s Wil o da ey 5 s Jo sy oS5
Sl S e dal sl 5 dias Bl Dl 5
S e el Sz sble s asdS sla ke
Db el slaey s 5l gl 0 e slas=
Vyane St 3blia s oS dias o €l |y aes
. «> 4 L (Fitzsimmons et al.,2009,61)
sl 3y g Sloly s Sl Gblow sy s
o=l GG 5 bag 53 s e Dlpe elidas
S8 Ll s oSl 228l (Bl colis 4 (bl

LS e
ol rl}u‘ g@‘.&.@.’ .)Ls &Lﬂf d&.&‘ )\ éﬂ gLQK.\.a

dodite —)
s ke ol il b ST Il ) el
Laaz s O, bl s (ol glaanig (5,108 5
Jianhui et al., 2010, 713; ) X2 - sl
Bing et al., 2008, 1446; Tengberg &
Slasss 55 Yy ase Lgl (Chen,1998, 181
s las § s S ool la b —
S S Slamals lymn Ly oy 5 o ) Bt
(Ardon et al.,2009,1014) wloas LS5 70
5 0L oLl LSS sl i 4 S
Golors o5 a Bl Slas gart e C2 55
S oSais 5 O 45 S e pens 1y Ol S50
C—wlaa g s S ol glaclal ol oss
Lalss S5 5,5 o (Langford,2000,25)
395 b Gleds syls 5y il glealSs
S5 ((0448) Ty 5 K S (19AY) ol Kes
ol (Yoo1) Pl lslan 5 Sl 5 (1440) TS
5 e Sl saals slac e 51 e | Lalss
PLS S &S bla 5o e S Ok A (55
bl Lol el col &5 (gy5b a4 6305l axl
S, M5 058 bl 5o 0Lk 5 Sl
LG 5 ol 0 IS byl 4 e LT Jam 5 0L,
Al Ll Gl cle e )
5 JS55 Lles S b me sl Saasl g ol
S LSS S Wlen S Ol Y00 ) el 5
oS ALS R b Gble 53 5 Ol (b s g

59 s e b glawle glaa 5

' Zhuetal

2 - Nickling and Wolfe
3 - Tengberg

4 - Wang et al

5 - Dougill and Thomas



AO/‘_‘,..,L;l 6hbbjuafiuﬂd|ﬁhl.§é wukﬁ sop

Al Sl s s Al e (YY)
Sled ae 5o Gl Jsl bl 5o S bl
Pl 5 e Al s e 3 Olsa Gl
Glawle slaas 55 1, LS\ Yo 51 iy (Yoo
Rl s BB D 5 Akl g AL
Ll (Sasly s pis 00 s sl el
3 (YOS 5 LSl ailes , S ) 5
el D S a5 5 s 4 SRR
oor et Slluaas Gble )3 ey o 55 5 0L
 (ToV) 0L an 5 o g 32 dla s
Vs ol 53 sk slanls slaag b
OSL"™ syl s Wil ' SOyl y
] S O I JUEIWETI S B (N e g
ool Sl sla Sy e s L (Yd)
5 6ol salll: 5o as &y s bl 3 gLl
Sldalin glas i 51 o8 5 L Ul xal 5 S35 2l
3 830l T e wblde b Sl
XRD) oSl il i 5 5 634 Sl s
sl
spt e s (Y1) 0L Kes 5 Kisps
ol s 3 538 LAl w5 s v
5 40 (e Llatls e 53 O s Ko,
s 5 s L e (7)) 0L

5 OSL Lo oss b Jsb i glaas Sl

8 - Mountney& Russell

9 - Wanga

10 -Fitzsimmons et al.

11 - Tirari

12 -Strzelecki

13 - optically stimulated luminescence dating
14 -X-ray Diffractometry

15 - Zhizhong

16 - Telfer et al.

G5 IS 53 085 belse (VAAY) s
Slo et L) Lals (ol b B3I 5 Wl
TOLan 5 15 el 03,5 s LT S5 5050
b g, sl 5o 58 cLalss Lalls 4 (VAAY)
= SRS JlS s et e
(148Y) "0l a5 SIS Wles S s |y Slse
Lol 33505 = i s ot Jolse Bone &
Laas Jola o 0laj Jalge U 5 Llasls
Sl Sl el g o Dlgey Gl 5 o5l
5l el Gl Bl sl 5 lsa
Ol gt sy o ((1880) FOL LS
K6 g Lo S50 sbo Sy 5 6K )
Lo ooz o i S Jd -l cds s
L OlalS sy Sliw 5 e 25 5
5 S K8 Ulatls K8 (6 e b g0 Dl gt
S SLAS (s a0 Alie 4 (V484)
Ly LSS EVY 5 Wilatls 5 sulblS e Jlad 5 i s
T g 5 S sles S (5,51l
e sl ad e 55 G Slanle slaag s
o=l o3 Wl laxstls  Ulgd g0 5 ogr sl BT s
5 A Olpean Lalss SO ) 4 s
Llasls  adae 5l 53 S o 55 gl el
S o ol 3l s 3 a5 Wles S Ol
A et D s S Wl S
YOS en 5 S Lol sl slomy) Sbt 5 (6 S

1- Hesp

2 - Zhenda

3- Cooke et al

4 - khalaf et al

5- Tengberg & Chen
6 - Dougill &Thomas
7- Qong et al.



W40 Oliws b oyled VE gls TV Lo ¢ Jaswe (30,800 5 5 Wla / AT

ST il 3 e nSSale WSt 458
Sl g2t oy LU e 5 Klatls Ol o
S-S pir Do ao L LSS 45 e 5 AL
oS Sls o SOLE LS g 2B 4 b s
3 eslital L «(\YAQ) OLKen 5 (6 g g Lilazals
oS G b 51 LS (6 e 35 50 glmad o
SLalSs Sl slalie sdues S 2 s TOPSIS
el 5 Wiles S WL Ol o 28 G5 e
Ailes S 5 ma Olsy baamle o 6l 1 L 6 5
SLos S s 53 (V4 0L 5 (sl
gl adee ol IS Sl @ o
L mls s o b Wl s essge 5 p b Conis
ol Slam b sl sk 4 Ol Gblae L
Coslsl b Sl Gble 5o (oL Al 3 J xS 6l
s (\Y) OLLSKan 5 (63 pnis . Llod S anslas YU
L Lol (g masi) 30 sla Sy Ol LLi| o) 2
s b s 3yt aallles 3550 ALS slak S
53 Al (Ol cds — slags 8,5) o
g5 s L Lol O (330 s e sy
Bl Ll s Ll gla S5 5 LSS glawiy
3,8 AL e 3 ) Sl Ak WS-
5 b Sl s bl (S n BL aeen
5 LSS Sl o e 5 ol ] Ol
st iyt e T 3 Gl s
23S Bl 53 il Ol Ol 3 SSle by
Sllae il o s S o 655

A e Je S
53 LIS sy i Selnl Sl b a5 s
Ol 4 gladlis b (5 50mme HLo s Ol
I35 o 5 s WSS G358, 50 sla (S s
(G gmams) 3,5 s S e L ilay 5l 0l
s S5 L OFAN) il it 5 s 070
35 ge S50 5085 Do st (oS s )
) Ol s 23S 5 pl 4 LSS Sl 3
Lalss 3K 53 e Jolse e LU s 2
S il K CB L gl iles S s |
Jols s Ol LSS (6,8 JSE 2 f5e ol g
o A b S 53 ) alS iy
=y A OYA) UL 5 Sl s 5 Liles S
S sla Sns b alS 5458, blol
e 3 Blals p kS, 5 Lol 455 bl
5 LS5 gl Ole (s lslins LS| 48 Wlas 8
L 4o Sl S Jlail mlaw 55 1S5 508 a8
100 Y s s Al 6l T8 e o
3 S 2l 25y Vo s ikl ¢l -
Glamlis a3 5 ) p 4 (VTAY) OLISGs
5 bS5 Lol da e Lnda o el
e slap s Shes lal il (Ll
iy Klaxsls Ol e LTt dilae 3 OlalS
5 s o 3 ke LIS e oS Wl §
5 sty s ol Ol b LS25 AS S
Bl ey i gl 53 (OFAQ) 0L San

LIS s 58550 Dl sast L aLS (54058550



AV ol sl g pasds gl p LIS (ulidair (o) 2

Olpl 5 Olgr s gy b -V Jydr

mes | b | oLty andllas 5, 50 ad 5o
3l C);&)
Slo gart b gl bl Bl 5 LSS (6,8 S8 03 3e el (s | VOA et | S e
L G4 5e ) s (S5 Sse
s bt slnal 5 S SIS S5 5055 JolSE e | VA | OLan s 1y | SF SIS
B 35850 2 A3 s e Qoo o | V44| UL 5SS
5 OLLS s gl S5 bl bl 5 S3dghsse Slogast s | V| s 15
K e 50 Do st 0 oL Ser
SBLSsp Jlad 5 5 55 0 Sl G ashspe blie | VA4 | o 5 S8
Sbt 25 gl e s e Ol O ISE epp | Yoo | 5 S
oo OB Jled UL bl 5o LIS s Sl s ddy Al p vy | Yoo | 5 S S8
o SAS1 5 w5 05 S5 gboarls plo 5 gegoge mon | Y00 | Jels s s SISt s
LSS e e 5 b il p Sl 5 G s s | Yo | 5 S =
OSL oo, b Ul aal ladbly oo (Job slawls laas obop | Yo | 5 e senm i
2l Sl Gla Shs e amry b dase ag s lld (Ll | Yoo |y e sid
(=P éal_ia O e oM Sldalie glae sl G b 3 Ul slaobls q oL J}a»?w 4 s Olallas
OSL i P b Jib (o8 slaeg Slos 15 5w s lamn (s | Y0) | LIS 5 i s
s dde G '
Ol J5s s Ol Stas s
Obr o 258 53 LIS I o (S350 585 Slaogart s | WAL 5
_ _ A S{PSESUVI PR WL SP-J- U SV
LG s esinse s S b AlS 3o L s p | WA 5 Sls s g b OT bl
—— S “ - Ay olfer 0l s o
s o bl G LS B S dr laslie Glues S 5 o p | WA | 5 Sl
Ol e 5UT o wilats 3 OlalS q oL
adlaie 53 LSS (g ey b 90 Sl gt b alS (55055500 DL s | VYA | 5 Sls s
Ol e sUT q oL en
load 3o 5l oslizal b Ol e 255 318 Jlad LSS (lamlin tios S| VYA | 5 g s
Topsis &)}Ql Gk 3G (s e g8 50 4 oL
Sbos (Brd s 0 LSS 59850 5 p b Cumdy o s plelld | VTl
Olpl Gblae plo sl L el dslin 5 5 | Ol en
S s e 3 alS ek S LG g gl Sy op | V| 5 G2 ——aie
(S s —slags G ,5) \ oL




VA0 lio b oyled M ols YV Jlo  ames (532,800 5 Wi / AA

S5 1S Sy 3l Biee e ol slaisl
5 SAAS slapl = Sl Jold 5 o
Sl oy Slaag 30 5 b niis cla.a b sy
Slgay ol ) ad s Cluws 3 Ve Km?s su> o5
ol 03 S0k B gt aean S o 53 o
WA Los bavse 5 Il 53 e e VEVY apm
Yoo osil s BVl o Sle 5 ol S Sl ax s
=l olass s Gk n e el e s
SUI3 o5l ha) b p (St B Gl 4
Bl s S s Gk p s s e s S

eh Gl b

bl Gilae 1)
Sl asn onl oo aadllas 5 50 855

ol Ol Ol gd pwlw 8350 3 Do 4 5>
515 3513 53 655 0 psS il 55 ab >
34 a2 Sl el 4 O S b gies
A g ol 0l 5 gl Olaw b 4 O g
OV 5 4i3s Y4 5 ax Y0 LSl x> 50 53 e
Jsb 5 Jled aSB 0V 5 4235Y0 5 a5 Yo U 4l
o y3 OF B agb A 5 aids YA 5 amys OF Ll e
5OV USE8) yls 15 B 4l VY 5w Y
ey Sl el YA KM s of el

ragd FIT Tyt Xt FRVE L vt Fravt
~
4 »
£ 2
3 W Ny
N
B
:
H > :
4 d R
Y
& ¢ \
»
’ s
: i \\
Y
-,
)
-
il C3 1201 z
21| 8 roozcems v 20 H
Y | [ e (\\
[~ R TR
[ RETIRE
e 1D s g r
? 3 £
arvi AT @yt FRUT FvE vt v gwt X

Mo ad g ol hr Candse -V SO

;_J C,l_;.a s by e laesls 5 (WWAY -ITVA
VY olel Dl 5D adlane gleals slans 5 el 05
G s copmad el 0 e3litul (40-AQ 5 VY
3GPS e G (g rash 0 sla S5y o

s 5l Sy ammdils 5 5,250 S 6l 50

SRR P9y g o3l =Y
S0 slaesls gt cpl o e glacsls
by, . ETM +L§|e)|_,.al_» obas Juld eslana
Ol G5V Y0 vy 3180, 5 i ud YooY Jl
Gl gladln) Ol Kt g oSzl 3L Ll



A‘\/w.'.m ‘5LA'JL~‘93UA.:5|.:JJ|J3LAK..J wukﬁ sop

5 (SIS0 ¢l S sten s a5l S 5l el s o,
0 Sl A e Dl e e
s X Sy S35 1y 53 5001 IS s
S5 Sl Cnly @ o 5l aS )i (sl 0l
Sy s Gb s sl Sl el e Sals
Ao Lol S ke s ey Gk s )
adais 1 VL e S Y e 55 Wl S5
A S e e bl ) el Ssts ol 3 e
L OT bl e 55 0 S ks 1,8 stn S
L OT il e S50 5 shls 515 Jlae s
o S e ek s S Jose 03 "Il
=2 S ol Al e e e 1 0T il
Lie 808 oSice 5 by (65520 siasolis
S At dlasly ¢85 s S50 el
Ail e S et e Lt 53 5oy
la —ovn omen (WY YA (o > (6 g 40)
Slopas goi Gl Jl polde Lo omed
o La e opl 03l e 5 el (g gl S
P PR N PR CH P S N W] U e - PUe
ot sl 1S gt 53 LT (S )3 8o ilen
L slme Ol il 51 ol L o 0] 5 Lt
bt Cias a il sy Sl Sl e
S S s S Sl Sl il iy
Olpmp il jmaS b a8 e 5 o]
(omaed Sl FA S 5 i Sl
iz slgas S ys o300l L 5l ol aS Sl
Glal = dvyar b sovie onl (655 3 LS )3
O3 I sy ilzses glasS 55l suS nSae

! _ unimodal
2 _ bimodal
% - multimodal

ol o eslinal il Sl S

Pl et 5 e (b tass Ao

R3S s 3 B s se sa e 03 S asie
SYorrs SIS, sazi ETMT (ol sal
S 3k anlllas 550 Adlate 51 Sls 35k e
o3 5dmn e 53 IS5 0 bl adlate 511t
SLalls po jsdie pd (ols i sed sl
b ol WG (g 259550 sla (S35 el
ol g 5 s LIS o 5 dsb gl censls
LS s 1S alS £ 8 Sls g )
oS gLl 5 ol 2U b O (S5 shs5e Jalse
L oltl gLl oLl andse 5 (68 o510
03 Sl ;S5 e ys s o5 GPS Gl esle
SHYe oS i o sl olS gl &S o3l
sl 03 0 (6 S 051

Toplil s b pablie bl LS s
L e Sl ¥ wblie) ddosls 5 e Sl
53 (0l Sl s 350 LS sl 4 a5
5 oolemd LSS s |05 il slaasY walsl
O s il s (S5 B 5l N 8 gls Shs
Y s s (Sl il aps bosrs (3 (St
N JUN N (CNWE S SPRUVE L R SW SR PLy
S S Y0r Oln ap pla sy @ 5a5 Shne ¢S 3
osBean Y S onb 5 by Y Y G YL
Al g e gl S fb'“;‘

Sy S sad aals 5 (5 sl S
53 e gad slaie ol a 1oliule3l s sl
a5 S ol&ws 3l eslaal L o&aybesl
5O, T AY0 (Yor 0ve Nrve Toon o5l

@ujlagmwmm;dp,b 05,50 W 51 s



W40 Olims b oyled VE gls TV Jlu ( Jases (530,400 5 5 L3l a / 40

3 sl 5 s Olent e ks S S
23 LS S s ool anig canbe slaaY
53 oShe (Sidasdas 5 el Bl s Kb 1SS
e, 3 el O iy 5 b (6,8 IS 8553
5 oo o2 sl il S5 gsam 5 el
S e Ol o 5 K0 s LS il )3 K,
=l a5 Ll ol w a s Ll
oSl hl s bl s Ol e Dlo pa
GLSGE 0 (g gy 50 o S oty p IS JolSS
el ol esly las Y J gl 5 aallas & gl
SLalsls sy |85 a5 Coul S5 50505
58 5 bues o5 sl Slallas 55 50>

.| Haloxylon

(0 olka) el

S s o) 3L el VU 35l 050
WS e 5 (1 WYVA YAV (Ll Dl Sl Olias
A eslital Ve 4 4>

Sl s o Ll ol A sskhea <ol s
i3 Sl 5l sl Gl 5 G glaaY
Slresls (Guesans 5 Gaos slealr G b Slessa)
adlate slgals las 5 fwes s o mle 4 by e
L 53 40 =AY o L V=VY g Ll Jl )

A s 5 4 e Excel &l Ble 5

o slaadl -
wu&g—\—"
5 0LuSS all o e LgLa)'L,\_Hr_i.;; 4_>;J§\

axdllas 3) 90 SIS LS G5 (5 a g0 b Shs - ot

(o) K5 (2 ,o | LG Jb | odsls i | LS gLyl | oL plis,l | oS #ls s & 903 5 Lot
() () 6 () () ()

\/0 Y Y - \/4 Y AT

\/X \/vo /A - \/Vo Y/ Y

\/0¢ Y/0r \/0e - Y/vo Y/V» Ao

/A \JAY) \TAY +/00 Y/\oO Y/ LS

\/0n A\AK Y */0 Y/Y A\AK 0 1S

adais a3 Sl 850 g 0L &S
53l Stz o (Sal 5 ) DS 5
Ol 5 4z ps sl glocend J3 o550 (Su S
I i o eld e (6,5 S e WSS
adlaie Lol 5 Jlisas 5 badey oo A3

(Y JK8) il ol oded g anle den s

3500 0348 e fle T blis a5 L

sy et o) p w0 A ol 2 LIS
Olaj 55 aS LSS ol op s lawar L3 asis
A LS[-A‘\-«JLA}"UM Ll s 6 550
A i iy 45 s ey 5 ol

S SUS 5 L o) en B LT VU slaaes



At ‘5uau,sua,s.:;‘5|ﬁu\s,swuuﬁ o

s 3 Ll (ol sy 5 sl Bhwsay sl5s
Lel ClS 5 5 by, bans opl Sy womlals
0l > 3150 Lol s ausls 5 Sl oy Sl Bites
S S gl Slse i Sk b oS
3 Ol azt 53 sl 5 G o laand 3
ax g Bl jaslis cal sl S0 S
Va2 sl 3 S 5y S aaY
Slresss 5ol cdld Sl 0L v o o Y
5> Ssline Sy Sl dpb s coa B Lbl g Se
s DS 5 0358 Ko Sl el ailaie rlans
(Sead b 550 Al () 2 2550 Slar 3
adaie Joa gla SIS 51 G slaaY 1855 51 oL
S 5 olS laaiy; oL WS15 (e ol
SOLL ) Blesl U o baadyy cpl a8 5 55 0
o el s Lalss saas | S5 OalS 05 5dles
53l il 53 tad s slacl e pglke
s LSS Slafs 5l plaasla sl looly

-

(K5 o 55 okdinlom oy = (SbT e 25 Y IS

Ty S -
T B

Gl S Cabid el s slakipel 3

L alie 5o cbilodd |LSK5 azddS slaeygs 5 &S
035,500 S Che 4 a5 ol S VL slaaY
Nes sy Sl J»in:wj ol K6y
s oS St 5 s, S b o 5 Sl
3 o 2o Sdsel 5o Sl glagY
o=l S s Sbline han sbls Ladised
Cogr > Sl ey Sl cblis shuaar
5 S50 Sl oY ol il ailate glash i
Slaaale sy Ls slaails 5l Ko 5 o425
Jom Sl S 005 7 e 50 U b L Sl
o gay adlie JHL slae, g3 55 eddannd glaasls
el il Ll glash 4 5 glanle lapl s
Cald odd oy Ll Sl gl
SIS sy Vs S (¢ K)ol (5 mi
5 S Gl cle 4 S glae, s s i
Sy Sils g g adlae o JLSES 650 b



VA0 lio b oyled 1 ol YV b ams (530,800 5 5 Ll i / AY

Asin S 5 S8 Glro i i 5 3L
L ale Gsmscmar Jlise bas & = 0Lul

el (s3lwas 5 OlalS ity ; Of Sl eslic

5 elS Gl glaca s s 5 4SS Lals
i Jls w4 Ll LT oS ol Osse (g3b slaanls
sladis, Llaasls ol oS il o g L 5 ol

S e A s sl 4 S oLl oS

JJ‘;'LSA edalie LQK.U c]éodj L}"j}d" ‘JJ'.,.J‘:'»Q_;‘

i3 1AM s Calid U Y oy i
a5 eadS 02s Jor 3 ga by ol yan acls 9 ude
e Fain 4 e Sl N a3 50
sy 4alat o8 igiS Al sty U 123 ol g 02

sl 03,5

20M Calond b Sdoe 3 ) 3 aan 1) 105
a5 ablis a0 Al Sl Ol

L5 om culns s sla¥ b Jlgk 0,0 SO Sl
aad

I it bt sl o RO R P
wned TCM Calid @ SV b M 000 K 1 L

e Sl oo 1ol 12 MM Jadl o2y el S
e 10M Sualitd 0 SV b gl 003 K 0 i o

SO Coalad b oy b ey ) ) e 2

andlas 3,40 6‘*@}‘;&.)5 Léj Q‘ey;ﬂ;@‘ﬁ@;hq\l .sl..\au"—\"JS..Z



A/ ool ol g Sasnds gl p IS wbida v 2

C,\_m‘ J‘J_A L}Jj_l eJ_..::r.:_wj: 6ur‘j§M
Sosrl ol s s U s ke o sl
Y| el ol 53 5 clesl Lo 0SS
Lol kil 4§ oo o Lie 3 51 Olyun
L;‘l"j’)ﬁﬁ(—wﬁlﬁd‘ﬂ@xéuvbfw

-x‘wﬁmﬁqﬂb@&.&)uSwlgl{y)

G—b 3Ll Wl 050l S i

Sl olie b rexs sls i 5 Ll S sin
s a5 V0 g pamma 5 e S ol O] Sl
s Sk sad 3l 5550 55 5 g sdig e gl S
gm;_wmg@?,;)sfﬁébuwwfw
&ﬁliziyﬂkﬁf&yjzﬂjbjbhﬁggjp&
£oslemd (LSS ol a0 5 Y Sl LSS
5 (8 JS8) el Jil pl S

400% +

350% +

0% +

250% T

0% T+

e

150% +

100% +

S0% +

00%

Keas [T bos N Y o w

[ (TTL0) [PPSR

Y ’5\&3 oA oY p';,.-m-l

s ooy

300% +—

250% +

200% +

15.0% -

100% +

50% +4

0.0%

Yoo Vou bes Y- Yo

[m] <5, o)ld

F el o~ AV ol Seer

55 Slguy B35 57l s el Rl &5 LIS o gy a4 305 lbesly (slapl 5 sn £ S0

CML&M}M (ﬁ‘ PL] ng Qaﬁb 93 J‘

(oS e Dls (VG by &Y 5 8 s L
= Slrel il ol el slls WSS lad sol 4k
A LAl sy O3S (S s badised 2
Q‘)S@?Q’Uoﬁwﬂ_g;ﬁ)ﬁw‘éobﬁ
53 Ll il oty e Jles 55 50 Gl s

0 (Sol3 eddpms 5 (la oin plad 45 ol ol S
ﬂdlsumwkmww.lg}
‘LJ':—"?'M CM.A:‘ obj..: )\J.fﬂ.?:l} LAK.‘J BL 6)‘&}.&)
Y S s AY s e Vi) ek el



Spotabp 5 Ll gem / AL

VY20 Olie b ayled V6 ol VY L

5) Gl S oo

(6

VLAY Vs

g ey Vs

UL P PP )

[ e ]

i oy il 03000

D yer, 5 030

Yt

SVl ay

LPE

fag 4y

Yol

e Y

[ T S

s 0tad

gy,

L e

Vi ay

sl

By

ES TPV Y L

53 aytad

.

I p——

5 0308

Pmsens

15 ojad

=

s T

¥ s

YAy

gy PR

Tl

JPCS PPV

[ [P

L5 03ted

L

Bt

YLy

Bt

g any

s Ay DS

ERNT®)

[T

5 o5t

A5

[

"

[

sla o -0 S

-
D

3

Lae b

508 5 Jlet

&

o 50 LS s, sla

25 Lol s gy —Y-Y

ST 51 esliul U

J

(o

£v,.0

I3 51,3 s e

.

DL Ld‘c

YA sladle

S ST Rl i S

5.5 Sy WA B AYVE Jle (65 sleals

jab;@‘j&\' J)J}-‘}C)Jﬁi@ u‘ch.»\r/\o

va. Jl

“

Sl ode—sy (S S0 oYY

BEIN

BB

ol T e

slacl CL.» sy il Laesls

o3

e

‘—:ﬁ)ﬂ"‘%%"@‘“

s S

J

j'; .

o

DL
%)

a

)‘ sz—:'“ -\',qY

&S Gl sS @l axdls Col adlas s 4 LS

Slealr Gos o p 02 L Ol s S35 Jlals

L ysb 4 Ol Cla.ﬂ YYVo-\YVe sladla

=

BEIN

4SS Gl S A oS edalin Ol g e 50 sl ki



QO/‘;Q.L.L“ 6hbbjﬁ:36|ﬁbl§.:3wu4e sop

S Sl Oy 3 5 L dee sladls
S Endled sl 1S e & LT (50K 5

il s ph o (Sl il s o s e ol

EOAY s> 4 Ve das jn e V0 5l Leals s
b Gas Pl plaS Sl oy Av das 53 e
o S5 s il s O e 21
poban LalSs (55 ool Tl Jrals
o Glalss laanas jo & G 4 05l o0

Gy ol e plaws s u...a\._T Sl Slllas

Al oo Ll Ll

70 7
.—1‘ a0 A
j 30 A
K
3. 40 1
.—5 30 A
'{" 20 A

10 A

a T T T T

38 & o o
ol et K &
Vv v e W
Jlo

I WOzl Ges
N
&

WV AR bl oyn 53 oM ad g 5 i) ) Jca..vwd,,ép Ol yis I3 505 =V K2

RARAE 5 P e St sl s el (23
2L ol b (Y JSS) s 4o slasly
el Sl Sl LIS 0S| s S 550
Js 8 il b e w0 s 5 o sl
LSS (ol s 5 Bb s Gl gla el o5
Sl 3l ol S 55 8 Gladbs 5 s

S o 0l A LG l sl s pelan g

walais glasl Condy owyp -Y-Y
2L elidlsr 5 S g Jelosd i 3 5LIS
sk Fds Gl 5 S O Go b 5 oS e
e St A e ey i 3 5y e
LAYVA Jlw 5l i) s bl addaie (glasl Slos guas
b 55 bl ol A s 5 s YYAY

3 as syl |y Sl b n iy o8 Jled sl sDle

1-3 46

ALy el

VYAAYAY o bl Jlu 5l oS

T :L,lf —VJS..Z



W40 Olis b oyled (VE gls TV Lo ¢ Jaswe (530,800 5 5 Wla / 47

SIS i 5 en 28 5 SHU Sl s Y ) o
S s b Olis glaanle seains Ly,s slaals
53 eldanad glaaals Jor Sl s o de 55 U
< glawle Lol g Al sa adlaie SLL slae s
GLISS Sdr slhasr .l aikie LI slasl,
IV oS s (g iy b oIy a9
cle S laeyss 3 i OIS s
gk 5o JLaSis sy dsb 5 (Sax Ll
LT I sy 5 3L Angay 31sn 2l Codls 5
oS Sl s plad (promen el e s
L 0 Gl (sl S glsesls Sl el
o=l dls b SanSls pl &S s an S s
ks glgas S s LIS e Sl &S
53 G s 1 s Lol g5l 5 il 13
o=l HUT ) edle ol s g 108 50 LIS
aS 3l 0L e b5 (6 e sleals (slaesls
VAAY Sliie am 4 cpl ws 23 slao] =
ol aS ol anals Col aadllae 5,590 Sy ol 53 e
Lol sl 53 s 550 28 o o a8
q@u Sl ol sl s 3 5 el il
58 Sl L e 4 Ll eS| 5 Lams
5Bt e il gla et s e oS
53,5 Glallog o,me 53 L LS ol s
St 5 g Sl (S50 0Ll Jol- St

s el 3 el

C:l.:.a
e St Ly o 2 s 2T el
5 LS o 5 a0 (178 il ¢y e
bl 5 ol ule B e shen LI

S S 4w Y
s s ol il eS| JISE 51 LIS
Laasast js Ol bl s ool glaariy o 1K sm
AL SIS slaslblpdar o S1L 58 e sl
Ll Ol part Ll s st 25 5 OLLSS
5o Ol &S S e s 1 0L S50 olems o5 w
B u_w C)‘)J Lgl_hu)\.l_'\ ub_x:u ;.X_Mswg.x.._ﬂ
Sl LS o 53 0LalS S s 5y ool wig
550 3 oS> (Sidssds 5 il il
L;LAUJJJ:.Q_«»\()TM))LA%L;):?J&J
PR AP SN i TR SR RN WIS |
L;MQ‘J:A&:P-‘)&JZMJMQUJ Li..:)
u_i|4_:4_>-j3t_zjda_w\s:))l_s&a¢~:>;jh)>\+ﬂ
oSl Ll s 5wl s 018 o Sls s
o,\,io.s\:uiﬁcbu»g&jb.c}bﬁl.{g‘_}»&
Gl Wi ek tn aallas 550 SO s
Wlaz S SE 6 5555 Sl L3 S IS ol s
Sy BB 5y 9 Sl A L;LAMLAJEJ.«P
ol on Bias LT VL laair s Kb 23
5 S ga8s 5 DL oS e eSS 5 L
o35 yuS oYU sV L aslie 3 o s slaasY
Buias 5 Sl St 5555 0330 50l S e 4 S
3 Ko b s S (K 3, 3 s
Gl 5o Sl glaaY tis oS S
Gaudor Sl Lads sl 5 5 53wy 2 3, 90
Sl wbline guvair ol 48t ablise

adre glasl G5y 5o @Téue)p




\V/w-,m 6hbbjuafiuﬂd|ﬁh‘.§é wukﬁ sop

— Y0 C.JL>M cd‘}\ ;)LA-A; ‘Jj‘ JLM- c&..i;'- é.]é[.w

AV

AVE o (Ssb e Okl Sl jLix] (23353
J_:bﬁ (\Y’/\/\) LM cd\jj_m;-)}; cL;waL\.G LJ}

5 LSS e sdse slaadl e o DL glanslis

s Alhagimannifera slaas S alS 55575,
Tamarixmascatensis . Reaumuriaturkestanica

sz'_i)a\_ﬂuﬁj l_..eljv- QQLq-Jﬁ_M. ;l_:sz- iS5
MANTE Sl F bt ¥ Jle (o
Ardon, k., Tsoar, H., Blumberg, D.G.,( 2009),

Dynamics of nebkhas superimposed on a
parabolic dune and their effect on the dune
dynamics, Journal of Arid Environments 73
,pp. 1014-1022

Bing, L., wenzhi, Z., Rong, Y.( 2008),

Characteristics and Spatial heterogeneity of
Tamarix Ramosissima Nebkhas in desert-
oasis Ecotones, Journal of Acta Ecologica
Sinica, 28 (4), pp. 1446-1455.

Cooke, R.u, warren, A., Goudie, A.,( 1993),

Desert Geomorphology, ucl press, London,
256 pp.
Dougill, A. J., Thomas, A.D.,( 2002), Nebkha

dunes in the Molopo Basin, SouthAfrica
and Botswana: formation controls andtheir
validity as indicators of soil degradation,
Journal of arid environments 50, pp. 413-
428.

Hesp, P. 1981, Foredunesand blowouts:
Initiation, geomorphology and dynamics,
Geomorphology 48: 245-268.

Fitzsimmons, K. E., Rhodes, E. J., Magee, J.
W., Barrows, T. T.,( 2007), The timing of

linear dune activity in the Strzelecki and
Tirari  Deserts, Australia, Quaternary
Science Reviews, No. 26, pp. 2598-2616
Fitzsimmons, K. E., Magee, J. W., Amos, K.
J.,C 2009), Characterisation of aeolian

sediments from the Strzelecki and Tirari
Deserts,  Australia:  Implications  for
reconstructing palaeoenvironmental

G Bt s dLe 163,50 Aalllas) S
ads s (S O cblis s Ao
XYY Vi Olmio o 5)lad

L UL Sl S C L PR O E P B P
Lyt Ll (lalin e S .(VTAQ)
sl Ll s ks ) 5 ey das 5l
ke s OlalS i, slap b 5 Shas lul
I (oLl gLaad daldab (Ol o U
ATV 2V 0A Slomis XY 3jlad ons

e T O e ST
Lo ALS 555 Ll s 2 (ATAA)
Lol a5 Ll (g s 50 Sl ga
e (b Ul e s Sk, 8
44 -\ VY Slis 4

s (5 e albis (T pomn ( Sls o
Lo ALS 5T soe Ll w2 (1TAQ)
Tamarix w8 sLalss (5 0535 50 Sl goax
3 Wl g (Olr e 5T = &ilais 4> Mascatensis
Y Sl V0 Jlw (o o o8 08) (s a6l 2
XV — VYV Clmios

e LS5 S S e 5 A5 (00 bl 5 (90 50es
5 ol Oy Kl Sl ek 5 Slosl sl
Y44 ¥V 8 Slmio AA 5 AY 5l Olls

Sl (5 53 dowr (6 3L cinn OLESS (O g0 (65 3ok
Sla S Jhos 5 amlio (0W4) e a3z
S A B e LS S5 85055
(S s — b G,8) s s
Sl VA 5l (b Wi o iass,
00 -V

G3goome s (Sl S g (o Ao (S g 5
Slamlis ey ;S (VA s (gobliass

lesliad U 0l o 35S 65,8 Jlomd Sl



W40 Olis b oylod VE gls TV Lo ¢ Jaswe 530,800 5 Wla / A

Process of Tamarix Nabkhas in Hotan River
Basin, Xinjiang, Journal of Geographical
Sciences, Vol. 20, No. 2, PP. 205-218.

conditions, Sedimentary Geology, No. 218,
pp. 61-73.
Langford, R.P.,¢ 2000), Nabkha (Coppice

Dune) Fields of South-central New Mexico,
U S A, Journal of Arid Environments, V.
46, pp. 25-41.

Jianhui, D., Ping,Y., yuxiang, D.,( 2010), The

progress and prospects of nebkhas in arid
areas, Journal of Geography Science, 20(5),
pp.712-728.

Khalaf, f.l., Miska, R., Al-Douseri, A.,( 1995),

Sedimentolongical and  Morphological
characteristics of some nebkhas deposits in
the northern coastal plain of Kuwait,
Arabia, Journal of Arid Environments.29,
pp.267-292.

Mountney, N.P., Russell, A.J.,( 2006), Coastal

aeolian dune development, Solheimasandur,
Southern Iceland, Sedimentary  Geology,
No. 192, pp.167-181.

Qong, M., Takamura, H., Hudaberdi, M. (

2002), Formation and Internal Structure of

Tamarix Cones in the Taklimakan Desert,
Journal of Arid Environments, Vol. 50, PP.
81-97.

Telfer, M.W., Bailey, R.M., Burrough, S.L.,
Stone, A.E.S., Thomas, D.S.G., Wiggs,
G.S.F., 2010, Understanding linear dune
chronologies: Insights from a simple
accumulation model, Geomorphology, No.
120, pp. 195-208.

Tengberg , A., Chen, D.(1998), A comparative

analysis of nebkhas in central Tunisia and
northern Burkina Faso, Geomorphology,
22, PP. 181-192.

Wanga, B., Wanga , X. T., Donga, Z., Liuc, B.
X., Qiana, G.,( 2006), Nebka Development

and its Significance to Wind Erosion and
Land Degradation in Semi-arid Northern
China, Journal of Arid Environments, Vol.
65, PP. 129-141.

Zhenda,Z., Zhiping, CH., Zheng, W., Chen,
D.,(1981), The Study of Taklimakan Desert

Landforms, Beijing, Science Press, China.
Zhizhong , L., Shengli, W., Chen, Sh., Chen,
X., Jianhui , J.,, Ql, L., 2010), Bio-

geomorphologic  Features and  Growth



	Spring 2017.96 - 6.pdf (p.1-10)
	GEP_2017 Spring_Vol 28_Issue 1_Pages 83-98.pdf (p.11-27)

