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Spatio-temporal variations in vegetation cover in Hotan QOasis from 1994 to 2016
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Abstract: It is of significance to monitor the changes in vegetation in the assessment of regional ecological environment
quality and ecological process. The typical Hotan Oasis in the arid region of Northwestern China was selected as the study
area. Based on Landsat remote sensing images, the temporal and spatial changes in the vegetation cover in Hotan Oasis were
analyzed using NDVI, binary dichotomy, and gravity center migration models. The aim of this study was to understand the
characteristics of vegetation cover changes in the oasis during recent decades. The results demonstrated that the vegetation
distribution in Hotan Oasis is generally distributed from high to low on the axis of Yulongkash and Karakash Rivers. The
high vegetation cover is concentrated in the middle of the oasis, whereas, the high vegetation is surrounded by relatively the
low and medium vegetation. During the past 23 years, the vegetation-covered area and vegetation coverage of Hotan Oasis
have increased significantly. In 2016, compared with that in 1994, the vegetation-covered area has increased by 553 km?,
an increase of 19.6%. In terms of different levels of vegetation cover changes, high vegetation cover increased significantly,
with an increase of 897 km®(83.6%) during the past 23 years. The fluctuation and change in medium vegetation cover were
obvious. In 2016, compared with that in 1994 the area decreased by 103 km>(9.3%) ; low vegetation cover significantly
reduced, with a decrease of 241 km®*(38% ) during the past 23 years. There are time-phased and regional differences in the

spatial changes in the coverage of Hotan Oasis. In terms of area change, from 2000 to 2005, the area of oasis vegetation
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cover increased most obviously. In terms of regional changes, the vegetation coverage in the west and east of the oasis
increased most significantly, and the urban areas and nearby areas of Hotan City, Moyu County and Lupu County decreased
significantly. The expansion of cultivated land is the main cause of changes in oasis cover. However, the reclamation of
natural grassland will reduce the ecological effects of the oasis, which will threaten the ecological stability and sustainable
development of the oasis in the long term. As a whole, over the past 23 years, the center of gravity of oasis cover has moved

westward.

Key Words: vegetation coverage; pixel binary model; gravity center migration model; spatial-temporal change;
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Fig.2 Vegetation coverage distribution at different stages
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Fig.3 Variation of vegetation coverage and average NDVI changes at different levels

AR GG A (8] 3) |, M B g R It S5 B 2 (R = 0.6071) , H1 1994 41 1073 km? 3 &
2016 419 1970 km* 3490 897 km® 4K T 83.6% , A H AR LI sh K, L& 22 (R =0.1101) ,2016 4F
551994 4EA LL A 103 km?, BEIR 9.3% , IR B 882> (R =0.3805) , HH 1994 4F 1) 650 km* )i/ &
2016 4F19 409 km? , 9870 241 km®, B0 38% , Xf Le ol 20, 72 AR [RIE AR fb rpr v 7 ol e ARG i e 8, L &%
ME R E W R R, SR, SEEAE 6 A b A8 bk 55 S AR L 53 50 °h 38% .57% 52% .56% |
45% 58% , Ut (5 L 3 LI
3.2 SRUNAE BB 52 (R AR L ARAE

R TR SR N B B 25 B AR SR 25 (T 1994—2016 AFELRPINFE DL BT 25 4 017284k, | 2518l iF Fm B
B, 206 R R

SERL R (] 4) R SR bl 7 5 A0 fe S v AR R e DU AR LI, 45 & 2 B R X E L
e o 3 AR M DG i 5 o . AR TRIBT B £ 1994—2000 4F, Sk 72 9 LA in R 3=, (2 7=
BN PH A B AT a2 2000—2005 4, Bk U PG S B 55 B DX ol I 25 14 I &b, % o v 8 S RN H T ] L 22 4

http ; //www.ecologica.cn



6 S % 39 &

DX a7 B D 5 2005—2009 4, 2 Y 7 B B S 3 T, e DA R B B IX d Ay 2 (LR HE T LA U0 EE H
2009—2013 4, [ fe 55 B X A1, S 22 50 DX Bl e sl /L | L LRI FE T o) 6T A 6 R A3 T e o B i 52013 —
2016 4, LI VEHA T e g A W A TG N, SR N AR RN B, A 1994—2016 4Lk P 7 1 AR
b, BRIEN, HL AR PR Ry 8 B XA R R ek IX B 2 Y AR L3 B S A, A0 B T 3R X B 3T A A8 I il
AL DX ] L A A R A S, 25 L M R EE g Rk R A A A B B 25 S I R AR AE X PR 25 57

1994—20004

2000—20054F 2005—20094F i

37°30" 38°00'N

37°00'

)

2009—20134¢ p 2013—20164F

37°30" 38°00'N

37°00

79°30" 80°00" 80°30'E 79°30" 80°00" 80°30'E 79°30" 80°00" 80°30'E
0 20 40km
IS E—

BB O me)  m fae . R e)

B4 MAZMHARNBAERESEENTXTESH

Fig.4 Spatial distribution of absolute change of vegetation coverage in different periods
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Table 2 Land use structure of Hotan Oasis in different periods
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Fig.7 Distribution of vegetation cover changes at different levels
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