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Fig. 1 The geographical location of the Hexi Corridor (HXC) in northern China and the related changes in climate
parameters of typical desert areas in HXC in 1960-2010
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Tab.1 The locations, heights, movement directions, and lengths of different sand dunes in the Hexi Corridor™*"

B W AL B )5 ) b I (m)
Y e DI = U £ B e -
PIEE PEEET v amey e (U o R AP

BrA BV 1 38°37'52" 102°55'16" 9.8 48° 438.5 252

2 38°38'00" 102°55'13" 112 48° 163.3 4927

3 38°36'06" 102°55'05" 9.5 48° 129.2 163.3

4 38°37'51" 102°55'02" 3.7 48° 304.2 484.1

5 38°32'11" 102°56'34" 7.9 45° 271.7 229.4

6 38°31'59" 102°56'43" 7.6 46° 762.3 430.1

7 38°25'47" 102°54'37" 3.9 45° 295.9 80.8

8 38°25'17" 102°52'56" 5.9 87° 426 52

9 39°57'41" 98°49'44" 5 51° 350.4 254.5

10 39°58'07" 98°49'59" 2.6 54° 222.8 4379

11 40°00'41" 98°49'18" 72 57° 184.6 197.3
B B Frefi 12 38°37'46" 102°54'53" 6.4 54° 726.9 752.8

13 38°37'48" 102°55'55" 5.8 54° 443 4 406.7

14 38°37'24" 102°54'46" 11.1 50° 794.8 658.4

15 39°57'59" 98°51'17" 13.8 53° 413.6 361.1

16 39°57'31" 98°51'31" 8.7 54° 501.8 466.2

17 39°58'50" 98°48'04" 9.6 53° 554 445
SFHEA 18 40°05'16" 94°42'23" 25.8 WE—A&d - -

19 40°05'14" 94°42'10" 90.3 WE—A&dL - -

20 40°05'11" 94°41'47" 76.6 Wi —&dL - -

21 40°05'11" 94°40'53" 121.8 Pim—A&dL - -

22 40°05'09" 94°40'43" 114.1 Pm—7Rdl - -

23 40°05"24" 94°40'12" 88.9 WE—A&dL - -
LAY e 24 38°36'27" 102°57'15" 4.6 - 286.1 353

25 38°36'26" 102°57'42" 4.4 - 228.9 188

26 38°36'10" 102°58'15" 33 - 1333 198.5

27 38°37'08" 93°59'40" 3.7 - 396 302.2

28 41°35'64" 98°41'36" 4.4 - 59.9 0

29 40°08'51" 98°41'20" 4.1 - 15.7 17.7
Vb A (O T 30 38°47'57" 103°12'36" 15.2 - 70.4 -
h2E) 31 38°48'36" 103°13'30" 17.1 - 44 -

32 39°02'12" 103°32'03" 18.6 - 811.7 -

33 39°02'10" 103°3129" 5.6 - 707.7 -

34 39°02'34" 103.29'49" 122 - 1557.6 -

35 39°0220" 103°26'19" 9.4 - 207.1 223.4
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Fig. 2 Sand-flow field and movement direction of sand dunes in northern China
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Fig. 3 Schematic diagram of the main wind direction in sandy deserts of China in the winter half year
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Tab. 2 The average element contents of sandy dunes in the Hexi Corridor and other deserts and the average

composition of the upper continental crust (%)

HiL X Fe.0; CaO MgO Si0, AlLO; Na,0O K.0 SCHR Ak
1A PG AL JER 3.5 5.55 2.07 66.12 9.24 2.45 2.00 [39, 78]
(PR Nl 1.93 2.06 1.19 80.27 7.78 1.90 2.00 [53]
JEE A HLY DL 1.96 1.30 1.12 80.94 8026 1.88 225 [53]
TR AR VD 2.88 4.64 2.19 70.13 9.59 2.52 1.98 [81]
SRR 3.10 7.88 22 62.05 10.60 2.58 2.11 [53]
Wb mE R 4.56 8.62 2.31 58.65 11.86 1.68 2.44 [81]
B 5.12 0.83 221 65.18 14.79 1.41 3.15 [81]
BEFET I AL 5.00 4.20 2.22 66.00 15.20 3.90 3.40 [42]
FiliAH DU 7.22 1.30 1.20 62.80 18.90 1.20 3.70 [42]
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The recent evolution of dune landforms and its environmental
indications in the mid-latitude desert area (Hexi Corridor)

ZHU Bingqi
(Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China)

Abstract: The history of dune landform changes and dust activity at mid- latitudes is a good
archive for exploring environmental changes and related landscape response. In this study, the
dynamic changes, material sources, dust activity history and the influencing factors of typical
sand dunes in the Hexi Corridor were comprehensively analyzed from the aspects of aeolian
geomorphology, grain-size sedimentology, geochemistry and climatology. The results show that
in the past half century, the typical crescent-shaped dunes and chains of crescent-shaped dunes
in the study area have moved or swayed greatly, with an average speed ranging from 0.8 m/a
(Dunhuang) to 6.2 m/a (Minqin). The dynamic changes of sand dunes are mainly affected by
annual precipitation, annual average wind speed and annual gale days, which indicates that
climate is the primary influencing factor of dune landform changes. The three-stage grain-size
curve model of dune sands is obviously different from that of gobi sediments (two- stage),
revealing the "immaturity" of the latter in sedimentology, while the former has experienced
efficiently aeolian differentiation and non- local origin. The comprehensive evidences of
paleogeography, sedimentology and geochemistry reveal that the source materials of sand
dunes are mainly alluvial/proluvial and palaeo-fluvial sediments, including clastic sediments in
the denudation/erosion zones of the north and south piedmonts. Indicators such as the
proportion of surface fine particles, the coverage of surface salt crusts, and the content of
erodible sandy materials indicate that the western gobi areas are not the main source areas of
wind-blown dust in the central and eastern parts of the Hexi Corridor. The spatial distribution
of the movement direction of sand dunes is similar to that of the regional dominant wind
direction, which indicates that the difference in the dynamic evolution of dune landforms
between the east and west of the Hexi Corridor should be controlled by the regional-scale wind
system, that is, controlled by the dynamic mechanism rather than the difference in material
sources. The warming and humidification of the Hexi climate is a synchronous response to the
global warming and the strengthening of the Asian Summer Monsoon. It is also the main
reason for the reduction of dust storms in the study area, which means that a potential inverse
desertification process exists in the Hexi Corridor during the same period and it is also
controlled by climate change. However, the process of desertification in the oasis areas during
the period is caused by groundwater fluctuation affected by human activities.

Keywords: dune landform; Gobi landform; grain size sedimentology; elemental geochemistry;
global warming; desertification; mid-latitude deserts



