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Fig.2 Photos showing the data collection and the surroundings
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Fig.4 Technical routes for three-dimensional numerical

simulation of a single barchan dune
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Fig.5 Technical routes for moving trajectory fitting

of barchan dune
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Fig.6 Movement path for the typical barchan dune D3

between first and second monitoring period

R0 GV 3 ) 3 KU s 40 FE (V) B ) 45
T KU i 40) 4 AN REAE A5, FE 5 2 TR DU i) — 45507
BTN 3 BRURE X 07 () 4 ANFRAE S B D HFNF, 551,
2 WAL, S GBS H, S EB SRS F, 54
B B, 1 CFh B i DK 6) .

FE LW ], V0 e D3 AE 10 2k th GE 220 HF,
HE M4 7 A FH L NOJ 728 2k £ NOF , 3 5 T it 28 /)N
2370, T FL G 5 1 2Rt AC AR SN BD, W FRL i i
JELR TT 6 fA R £ NKA 25 R / NKB, 33 i} e 7% 78
/NZ139°, b B D3RHIE A NE [ SW 2l i [l
F 5 & AR R o Rl RNV B D3 AT X
SRR A B HLA M, R E37°R 39° 11 F4 4 38°
VE R AR X R A ARG fA Bl . B e D355 1.2
AV 00 H9 A 2 VO AR U T I A R A g oS X N7 a5 TE
FEFR B R Ie £, R AutoCAD 2010 HiE 3t s il
Je = BRPNE IR I LI B XTI RRAE 25
Bk il G .
2.2.2 2 3K EM K D3MBIHPNITIE

HLALYD D3 = 4EEUTF AR 1Y) & 2 R R B
552 MM, W B FAHE S AR BB C,B R B
#ID, EREh3 G, FEEIK(K 7). 1 EERLH
AB £ R CD, 3 10 2 J5 v f tH LNAB "8 & . NAH
(AH//CD) , B 1T e A8 K 24 330, 1 38 i ot A0 328
2R EF 72N GK, Wi B i 4038 & 5 60 FA HH LNKJ
5k / NKG(EF//JK) B B g i A8 K2y 350, Ny
i) D3 AT O N SRS M B G — 1L ik
I 33°F1 35° (1) B 34° 4 A Z2 0T N7 A A9 e % A
& o AT REAE S S A LA T vk, 52
BUAS 2.3 Wl (] 70 e D3 b %k I R AE A5 8% 3 3k
LA

P75 2.3 li i e] s 80 > b D3 7 sl ks
Fig.7 Movement path for the typical barchan dunes D3

between second and third monitoring period



52 b

[

5 44 5

2.2.3 3 4 BNHEED ED3IWBIHITINE
B YD Fr D3 = 2R F R S A SRR,

553 4 W a) R AR S AR SR B, CRREIFI D, G

¥ohs| H,ER5h3 F(K 8) . I rEmL%kh GEZ

N

D
BI85 3.4 Wb ] LAY e D3 B Sl il
Fig.8 Movement path for the typical barchan dune D3

between third and fourth monitoring period

N HF, 5 [ 28 J7 7 f 1 ZNGE 7%l /NGJ (GJ//
HF) | 35 BB 5 78 /N2 26° . 19 3L i s 1t 1 2K P
AC7E K BD , T 38 11 it 153, 3% 2% J7 5 /1 H L NDK 25 4
LNDB(DK//AC) , ¥ B £ i i A /N2y 270, R fdi v
Fr. D3 AT 50 I A e A B A g — M, BRI 26°
F27°HYHI(E 26.5°0F T AT B8 X 7 o5 O HE A% F o H%
HE 1 3R VD Fr o o7 R AIE A 8% sh B (R 405 7 1k, S8 %
555 3 4 WIS IR) Vb Fe e iy RRAE 5 8 sh B A P55
224 HsED ERHPNITINE

FIA 1 R b Fe D3 8% sh#m L4 /9 5 1
FeARBKER , XHI X 455 o D1 . D2 F1 D4~D8 () 7 4~ it
RIYD B 7E ArcGIS H A N7 = 4E B0 B X6 A1 48
D1 1 = 4k B0 B R R AT &, I #E AutoCAD
2010 HFI P A 5 RS g = B R LA IR A 7
B, SEBYD e R AREAE SRS s B4 A
BB BRI R 1. R RIS 1 2 FI5 3
4 W S (), RS YD P AE 50 RS 1Y (Rl i) [ B 3 % AR
HEFESRS M AES 2 .3 Wo b a] , Vb B 7E A B 9 [w st
B A R AT e e, A bk LRV e D3 A FS B
WERE e —3 . B H TRV B F B ERG fA BE (4 H R
ULAR VD Fe A8 sh ol ot e Lk, M i 2k .

&1 7B AR SR N E HA RS Bh BT U & 4 AE

Table 1 The moving trajectory fitting characteristics of seven typical

barchan dunes between adjacent measurement periods
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The moving trajectory fitting based on three-dimensional
digital model of barchan dunes

Li Aimin", Zhao Peichen'”, Han Zhiwen’
(1. a.College of Urban Construction / b.School of Mathematics and Statistics , Heze University, Heze 274015, Shandong,
China; 2.Key Laboratory of Desert and Desertification, Northwest Institute of Eco-Environment and Resources, Chinese

Academy of Sciences, Lanzhou 730000, China)

Abstract: In the hinterlands of the Taklimakan Desert, we monitored barchan dune evolution with the Huace
X90 GNSS in RTK working mode to obtain 3D coordinates of a dune with millimeter precision. Using these coor-
dinates, a 3D digital model of the dune was built and the 3D digital models of adjacent monitoring periods were
superimposed with CASS 9.0 and ArcGIS 10.0. AutoCAD 2010 was used to draw an arc with the three elements
of starting point, end point and included angle and to fit the corresponding characteristic point trajectory curve of
the eight selected typical dunes. Results of the fitting showed that the dunes rotated counterclockwise with ranges
of 33°-38° and 25.5°-30° in the monitoring intervals between stages one and two and stages three and four, re-
spectively. The moving trajectories were curves pointing from NE to SW and convex to NW, with long lengths.
Between stages two and three, the dunes rotated clockwise with a range of 31°=37°, and the trajectories was
curves pointing from NE to SW and convex to SE or SW, with varying direction and a short length. When the
northward or southward angle between effective sand-driving wind and the axial direction was larger than 30°,
the dune rotated clockwise or counterclockwise, respectively. This indicates that the moving trajectory should be
a curve rather than a straight line, which would result in a better fit with the actual movement of the dune. Accu-
rately fitting the moving trajectory of barchan dunes can assist in learning how to fit the movement of other mo-
bile dunes as well as how to correct raw dune evolution data, such as moving distance and speed. It can also lay a
foundation for the improvement of a formula for moving speed, which is important because many fields of re-
search concern the moving speed and direction of mobile dunes.

Key words: Taklimakan Desert; barchan dune; 3D digital model; fitting moving trajectory



