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Table 1 Variations of the oasis
2 during 1986 —2015 in study area
(km?)
2.1 1986 1995 2005 2015
1986 — 2015 233.91 239.64 325.53 350.92
( 2 1) 1986 2015 23.23  31.47 33.34 38.21

7.90 10.08  22.15 2.81

2
1986 307.70km 42.66 33.16 44.58 41.02
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Figure 2 The changes main landscape patterns in study area
2.2
( 2) 1986 —1995
32.80km’ 1995 13.69% . 1995 -2005 N
. 2005 -2015
N 2015 3.29% 5.
60% 4.46% . 1995 —-2005 2005 -2015 1986 — 1995
5.51km’ o 1986 23.23km’
38.21km’,
1995 -2005 69.70% -

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



- 173 -
10

1km
)

ed areas

1000m
(km’

22.15km> 2005 -2015
3

2005
Table 3 The increas

30
7.90km’

2.81km’.
80%

( 3 3

1986

2015
1986 - 2015

2

Table 2 The conversion (change atrix of oasis change fro

2.3

000000000
1111111111

—
0000000000
— <t

1km

N I T s ST B o) e
3333333333

3333333333
Q — o~ 0

within

999999999
1111111111

(=N
7777777777
o

of artificial oasis

H///////\\\\\\

s i womsnme o - =« =
2m 555555555555 ﬂmﬂw
fescdgadigacs 2
= i
29 Q3 z "
7
~—= O ©O = O O —= N 0 >~ v O o
2m500069026098m ]
Sl n o = © 0o A
< — — o
—
—~|®© 0 v + > VO Vv ® F O T D
zm 222222222222
Ml — v 0 T O ANy N O O N
222222
—
~Na > 90 a0 SN
2m 000000000000
Sl o S dl Ff © S al - S S
11111
—
~N® 2 owvw o - a0 o
2m 000000000000
Zlo ot o0 o n o -0 o —
—
~No ®x aa o oo a0 o n v o
2m 000000000000
flo — o co oo o oo n o o
I A e
—
~Nn - o © ©® = o & ® 0 =~
Zm 222222222222
= © © T A O O a a o wn
= %) =)
—
......
o < o w 3
Azl
% 14 B % A4 Eig

within 1km

2005 -2015

d desert

8

al oasls ecotone an

1995 —-2005

3 lkm
that transformed from natur
(1986 1995 )

ages of expanded artificial oasis area

1km

Figure 3 The percent.
1986 — 1995



* 174 - 32

o 1995 -2015
30 o
N o 1995
26
o 2005 -2015
( ) o
" "
1986 —2015 4 Landsat 10 N
o 10 80% 1km
o 1995
1995 o
1 ] 1999 19(4): 313 -319.
2 J 2008 31(4) :487 —495.
3 J 1987 10(4): 23 -29.
4 I 1999 14(1): 11 -15.
5 . J. 2009 29(1): 1-9.
6 J. 2000 15(4): 381 -388.
7 Luo GP Zhou CH Chen X etal. A methodology of characterizing status and trend of land changes in oases: A case study of Sangong River wa—
tershed Xinjiang china J . Journal of Environmental Management 2008 88 (4) : 775 -783.
8 Wang Y G Li Y. Land exploitation resulting in soil salinization in a desert — oasis ecotone J . Catena 2013 100:50 -56.

9 Xie Y W Wang GS Wang X Q. Spatio — temporal process of oasification in the middle — Heihe River basin during 1368 — 1949 AD China ] .
Environmental Earth Sciences 2015 73 (4): 1663 - 1678.

10 . I 2004 6(3): 35-39.

11 . . I 2013 33(1): 38 -45.

12 . ] 2003 58( 1) : 63 -72.



3 30 * 175 -

13 . . / J. 2009 29(3): 1251 -
1263.

14 . J. 2011 31( 9) : 2567 -
2575.

15 . J. 2009 31( 8): 1369 -1377.

16 . I 2014 34(1): 148 -155.

17 . 1986 -2009 J. ( ) 2012 48(1): 49 -54.

18 Tucker C J. Red and photographic infrared linear combinations for monitoring vegetation J . Remote Sensing of Environment 1979 8 (2): 127
-150.

19 Wu W C . The Generalized difference vegetation index ( GDVI) for dryland characterization J . Remote sensing 2014 6 (2): 1211 —1233.

20 Zhang X F Liao CH LiJ et al. Fractional vegetation cover estimation in arid and semi — arid environments using HJ — 1 satellite hyperspec—
tral data J . International Journal of Applied Earth Observation and Geoinformation 2013 21 (1) : 506 —512.

21 . Lansat ] 2013 36(5): 938 -954.

22 Amuti T Luo G P . Analysis of land cover change and its driving forces in a desert oasis landscape of Xinjiang northwest China J . Solid
Earth 2014 6 (2) :1071 -1085.

23 Kuang WH Chen L] LiuJY etal. Remote sending — based artificial surface cover classification in Asia and spatial pattern analysis J . Sci—
ence China Earth Science 2016 59 (9): 1720 - 1737.

24 . - - - J. 2013 36(2): 195 -202.
25 ) J. 1999 18(1): 81 -87.
26 . 1975 -2010 . 2013 33(2): 478 —485.

Landscape changes in Dunhuang oasis for recent 30 years

ZHANG Xiuxia' > XIE Yaowen' LV Lili'

(1. College of Earth Environmental Sciences Lanzhou University Lanzhou 730000;
2. School of Civil Engineering Lanzhou University of Technology Lanzhou 730050 China)

Abstract: Taking Dunhuang oasis as an example the landscape of the study area were classified by the method
of supervised classification based on the four Landsat images and the results were corrected by visual interpreta—
tion. The changes of oasis were studied by using mathematical statistics and the characteristics of the oasis were
analyzed by using the neighborhood analysis method. The results showed that the changes of oasis were mainly
manifested as the expansion of artificial oasis in 1986 —2015 and the area of oasis was increased by 40.71%.

More than 80% of the oasis expansion in the study area occurred within its 1 km neighborhood with a 10 - year
statistical interval. The expansion of artificial oasis showed a certain direction mainly along the north north—
east north and southwest. The expansion of artificial oasis before 1995 was mainly the transformation of natural
oases and ecotone and the area transformed by desert gradually increased after 1995.

Key words: remote sensing; landscape analysis; spatio — temporal change; Oasis



