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N NNE NE ENE E ESE SE SSE S SSW SW WSW W  WNW NW NNW
0.0 53 105 13.7 168 3.2 1.1 1.1 0.0 2.1 0.0 2.1 17.9 2 0.0 0.0
3.5 39 144 355 194 1.1 0.4 2.1 1.1 0.7 7.4 49 2.1 4 0.0 2.1
08 151 340 31.7 08 08 08 00 00 0.0 0.0 1.6 3.2 2 24 5.6
0.7 07 00 07 07 00 0.0 1.5 0.7 1.5 3.0 19.3 549 6 0.0 0.7
0.0 0.7 0.0 0.7 21 0.0 0.0 1.4 4. 28 0.0 11.0 35.2 9 3.4 07
8.0 69 3.7 18.1 229 69 0.0 00 0.0 0.5 0.5 2.7 2.1 4 2.7 18.6
9.3 19 159 97 09 09 00 04 04 04 09 0.0 1.8 7194 8.4
8.3 94 152 157 158 7.7 32 08 03 0.8 1.3 2.8 3.7 7 55 5.8
1.8 60 1.8 00 00 00 00 06 2.4 1.2 16.2 43.6 20.4 4 1.8 1.8
1.7 o0 00 00 00 00 09 00 09 09 52 0.0 37.4 .0 31.3 1.7
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1.9 56 56 00 00 19 19 19 19 37 19 0.0 147 5148 3.7
4.3 1.4 11.6 422 145246 00 00 0.0 0.0 0.0 0.0 0.0 4 0.0 0.0
7.6 488 109 438 1.9 6.7 4.5 10 0.2 0.7 0.7 0.5 3.3 1 1.7 3.6
12.1 10.7 11.5 9.5 13.0 7.5 3.5 09 05 02 1.0 2.3 4.4 8 76 93
4.0 00 00 00 20 00 40 00 0.0 4.0 18.0 18.0 36.0 0 4.0 0.0
12.8 7.3 334 101 11.0 1.7 1.3 0.7 1.2 18 47 1.5 3.6 2 46 3.1
2 3 ( ) ( )



471

-
5

R REE IR TH RE S

2 (a) »(b) »(¢)

= o

RS
sEEEE22EE

3 (a) »(b) »(¢)

, ( DpP) sy
[19-23] ( 4 ’




472
, 399 VU, s 5.4 VU, 100 VU, Fry-
berger s s . s
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0.5 s .
5
9
. 1870 s ;&Méﬁﬁ
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R+] cos 4
tana= * . (1)
| sin ¥
() ,a , R . LY .
. , Y 0°~90° ,a ,
Y 90°~180° ,a .
s .
. ( 2) .
16 ;
2
ENE 2.5° 62.23° 7.77° 58 .66° 11 .34° 64.57° 5.43° 70°
WNW 3.5° 274 .47°  14.53° 282 .80° 6.20° 288 .32° 0.68° 289°
WNW 22 .5° 349 .86° 34 .86° 344 55° 29.55° 311 .67° 3.33° 315°
WS W 24 .5° 263 .48° 8.52° 283 .02° 11.02°  267.30° 4.70° 272°
w 21 .0° 290 .60° 0.40° 294 .51° 3.51°  290.80° 0.20° 291°
ENE 12.5° 53 .31° 1.69° 55.91° 0.91° 54.62° 0.38° 55°
NW 3.0° 321 .65° 9.65° 332 .47° 20.47°  314.50° 2.50° 312°
ENE 4.5° 75 .57° 3.57° 66 .51° 5.49° 70 .64° 1.36° 72°

WS W 53.5° 267 .87° 33.13° 263 .07° 37.93° 295 .78° 5.22° 301°




473

37°
5%,

17

[71

0.4 ~35°

”

[30]

Rubin

1500 m



474 16

O\DOO\]O*MLWI\)

—_

20
21

22

23

24

25

26

27

28

29

Skidmore E L. Soil erosion by wind. In: EFBaz F, Hassan M H A, Ed. Physics of desertification. Dordrecht : Marti-
nus Nijhoff Publishers, 1986 . 261 ~ 273 .
. . . : ,1999 . 113 ~115.
Goudie A S. Dust storms in space and time . Progress in Physical Geography, 1983, 7: 502 ~530.
,1995.122 ~132.

s s . 47 . , 2002, 13(2) : 193 ~200.
s . 2002 . , 2003, 14(5) : 513 ~523.
s s , . . : ,1981 .1 ~110.
, 1988, 8:25~37.
s s .. . , 1998, 18(4) : 328 ~333.

Dong Z B, Wang X M, Chen G T. Monitoring sand dune advance in the Taklimakan Desert. Geo morphology, 2000 ,
35:219 ~231.
s s .. . ,1997,17(2) : 169 ~172.
> s . . ,1999,19(2) : 120 ~127.
Wang X M, Dong Z B, Zhang J W, et al . Geomorphology of northeast Taklimakan Sand Sea. Geomorphology, 2000,
42:183 ~195.
Wang X M, Dong Z B, Zhang J] W, et al . Relations bet ween morphology , air flow , sand flux and particle size on trans-
verse dunes, Taklimakan Sand Sea, China. Earth Sur face Processes and Lundforms ,2002,5:515~226.

, , . . L1995, 50(4) : 360 ~ 367 .
, . ) L1999, 19(1) : 43 ~ 45 .
, . ) : L1997 112

~130.

Thomas DS G. The nature and deposition setting of arid and se mi-arid Kalahari sediments , southern Africa. Journalof
Arid Environments , 1988 ,14:17 ~26 .

Lancaster N. The dynamics of star dunes: an example from the Gran Desierto, Mexico. Sedimentology, 1989, 36:
273 ~289.

Lancaster N. Geomorphology of Desert Dunes. London: Routledge , 1995 .22 ~ 25 .

Livingstone I, Warren A. Acolian geomorphology —an introduction. Addison London: Wesley Longman Limited,
1996 . 22 ~23.

5 s .. . , 2001, 56(1) : 83 ~91.
Fryberger S G. Dune form and wind regime . US Geological Survey Pro fessional Paper, 1979, 1052 : 137 ~169 .
Frere H B E. Notes on the Rann of Cutch and neighbouring regions . Journal ofthe R()ytll GeOgmphical Society , 1870 ,
40: 181 ~207.

Bagnold R A. A further journey in the Libyan Desert . GeOgmphicul Journal , 1933, 82:103 ~129.

Glennie K W. Desert sedimentary environments . DeDCIOp ments in sedi mentolz)gy, 1970, 14 : 222.

Twidale C R. Age and origin of longitudinal dunes in the Simpson and other sand ridge deserts. Erde, 1981 , 112: 231
~ 241 .

Rubin D M, Hunter R E. Bedform alignment in directional dunes in directionally varying flows . Science , 1987, 237 :
276 ~ 278 .

Rubin D M, Hiroshi I. Flume experiments on the alignment of transverse , oblique , and longitudinal dunes in direction-

ally varying flows . Sedimentology, 1990, 87: 673 ~ 684 .



4 : 475

30 . 1 1.
2003 .

CHARACTERISTICS OF SURFACE WINDS IN TAKLA MAKAN
DESERTS AND THEIR RELATIONSHIP TO THE
ORIENTATION OF DUNES IN NEIGHBORING REGI ONS

Zu Ruiping Zhang Kecun Qu Jianjun Ling Yuquan
( Key Luboratory of Desert and Desertification , Cold and Arid Environmental
and Engineering Research Institute, CAS, Lanzhou 730000)

Abstract

Study is performed of the near-surface wind fields in the Takla Makan Deserts by use of
17-station winds and the high-level circulation situation, with focus on the relation bet ween
wind-field features and dunes arranged in the neighboring areas . Results suggest that in the
background of upperair westerlies , the nearsurface wind features are produced from the dy-
namic bifurcation and lifting by Tibetan Plateau and Tianshan Mountain Ranges, as shown
in the following : in winter easterly ( westerly) winds prevail east ( west) of the Niya River;
in summer northwesterly and westerly ( northeasterly) winds are prevalent west (east) of the
Keriya River; the NE ( NW) winds get decreased (increased) from east to west, with N—S§
wind strength changing in a complex manner; the sand transport potential is less than
200 VU in the Takla- Makan Deserts except Ruogiang County , the Deserts falling into a low-
energy wind environment dominated by a single-peak or an acute bi peak form, with the en-
ergy higher in the eastern and middle parts and low in the western and southern portions of
the Deserts ; the orientation of dunes depends largely on the concluded angle bet ween the ma-
jor and minor winds for carrying sands and the ratio of their transported sands, with the ori-

entation perpendicular to the maximum sand amount transferred.

Key words : Takla- Makan Deserts Wind regime Change in wind direction Sand drift po

tential  Orientation of dunes





