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Research on the Temporal and Spatial Dynamic Changes of

Vegetation Coverage in Kashgar City from 1995 to 2020
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(1. College of Hydraulic and Civil Engineering of Xinjiang Agricultural University, Urumgqi 830052, China;
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Abstract: In order to reveal and discuss the spatial dynamics and driving factors of vegetation coverage in Kashgar, Landsat series satellite
data is used as the data source, based on the Normalized Differente Vegetation Index (NDVI) and pixel dichotomy model, ENVI 5.3 and Arc-
GIS 10.3 software is used to estimate the vegetation coverage of Kashgar, and the vegetation coverage from 1995 to 2020 is studied .The re-
search results show that: (D The overall vegetation in Kashgar is mainly high vegetation coverage , and the medium and low vegetation cover-
age are relatively fragmented and distributed around the high vegetation coverage in the farmland protection forests around the city center and

on both sides of the rural road; @ From 1995 to 2020, the vegetation coverage and coverage area of Kashgar City showed an increasing
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trend. In 2020, the vegetation coverage area increased by 172.6 km’ compared with 1994, an increase of 36.3%. 3 The regional and time—
based improvement and degradation of vegetation coverage in Kashgar will coexist. In terms of time period, the degradation is obvious from
2010 to 2015, and the area of improvement was the largest from 2015 to 2020. Regionally, the urban area is the most degraded, and the four
townships in the east have improved the most. The total and high vegetation coverage centroids move linearly to the four townships in the east
by 6.39 km and 8.69 km, the migration speed of the above two centroids accelerated significantly from 2010 to 2020; @ The increase in pre-
cipitation and temperature in Kashgar City, combined with the acceleration of urbanization and frequent human activities are the main rea-
sons for the changes in vegetation coverage in recent years. Among them, the increase in the area of forest land and arable land contribute the
most to vegetation coverage. It can be seen that this paper can provide a scientific reference for the ecological environment and sustainable de-
velopment of Kashgar.

Key words: Kashgar City; normalized differente vegetation index; pixel binary model; vegetation coverage; remote sensing monitoring;
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Fig.1 Schematic diagram of the research area
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Fig.2 Distribution of spatial patterns of vegetation coverage in Kashgar City from 1995 to 2020
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Fig.3 The change trend of the vegetation coverage area and NDVI average value of different grades in Kashgar City from 1995 to 2020
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Fig.4 The spatial distribution of the image difference of vegetation coverage in 6 periods of Kashgar City
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Tab.2 Summary of results of vegetation coverage image difference in 6 periods of Kashgar

o Wb
S— e B Bl o EEGE RS Ait it BRI TSRk (RN it
A Sy mAEY Sy mEY S mEY St mEY Sy meY A mAy A mAy A mEs Sy
km* % km* % km® % km* % ko % km* % km® % km> % km*> %
1995-20004F 47 05 202 20 722 72 971 97 8099 808 723 72 156 1.6 14 07 953 95
2000-20054F 7.0 07 205 2.1 781 7.8 1056 105 8237 822 595 59 92 09 42 04 730 73
2005-20104F 199 20 275 27 717 72 1191 119 7845 783 738 74 168 17 81 08 987 9.8
2010-20154F 322 32 368 3.7 748 75 1437 143 7340 732 826 82 246 25 174 17 1246 124
2015-20204F  37.1 37 515 51 1067 10.6 1954 195 6923 69.1 880 88 188 19 78 08 1146 11.4
1995-20204F 1240 124 882 88 91.6 9.1 3038 303 5127 512 107.1 107 419 42 367 3.7 1857 185

N T R AT AR 5 AR AR B, XoF 1995 4F it DX 1Y 23.55% ; A5 Hp B i DR 8 i DX TETRR 2359104 16.60 km?
2020 478 2 55 P Z AR L BEAT RS RS R I . B M e 81 542,08 km®, (515 AP AL X 7090 4 41.20% 55 40.61% 5 B AR AL
(2 3), B AT 1995-2020 4 4% AP AR w78 58 X 170 g A w0 7 5 IXC it X i) g o ot DX B i LUARG A5 o o X5 T 8 7 o X e A%

B P 2

AR AR oA W o5 X ) v M o X R R iR 2 2 64.27 km® S XTAS Ak AT e B AR AR G R A
RSP EEX EEUNPSEERX T, BAREEER . T X A5 Ak E2 4 ) 5 —172.99.38.20.102.09 . 32.32 km?, H A 7 5 X
11053 590 Ay« B AP 7 2 DX I e T 5 IX T BEUR 123.40 ke, (7 W AR /N AR v T T DX R R N e 7 X R AN K

#3 1995-2020 FIEM T ERKEEESERERHIENR
Tab.3 The vegetation coverage grade transfer matrix of Kashgar City from 1995 to 2020
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Fig.5 Kashgar City’s total and high vegetation coverage centroid migration from 1995 to 2020
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Fig.6 The relationship between the change trend of precipitation and temperature and the change trend of total and

high vegetation cover in Kashgar from 1990 to 2020
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Fig.7 The trend of population and gross domestic product (GDP) in Kashgar from 1995 to 2018
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Fig.8 The spatial distribution map of land use types in Kashgar City from 1995 to 2020
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EARHL 5K o 3ol DX BT84 51 D R K T ARUBJE 3t e i S5
B H /N T AR P £ 754 5 R R TSR 7okh , (EURE SR IX 5K S F
5 At TR ) R o — ZR A B U B B AL, B o5 R B AR
SRUK, S EOC AR5 AR R . B U IT B kX
PSR A RIS, T B S AR i AL 9 A S OR Dz
PR A S5 4, B v K B IR A I8RO B T ] 5 28 K i 1Y
RSB

x4 BT 1995-2020 F A [E B HA T i F) A 4544
Tab.4 Land use structure in different periods of Kashgar City from 1995 to 2020

Fomy 1995 4 20004 2005 4F- 20104F 20154F 20204
WA/Km® A% WREVKm® A% ERVKkm® % BAVKkm® HEH%  EAVkm® HE%  ERVkm® 5%
L 400.04 46.28 410.00  40.89 429.65 42.85 425.07 42.40 457.22 45.60 452.48 45.13
Mkl 5.11 0.51 4.82 0.48 3.41 0.34 32.10 3.20 30.70 3.06 30.70 3.06
b 130.10 12.98 116.84 11.65 103.39 10.31 99.09 9.88 71.77 7.16 71.76 7.16
K8k 5.46 0.54 19.44 1.94 17.39 1.73 17.27 1.72 18.15 1.81 18.16 1.81
I L 13.84 1.38 39.51 3.94 42.64 425 71.89 7.17 113.93 11.36 119.04 11.87
KA b 448.02 3830  411.98 41.09 405.02 40.40 357.16 35.62 310.81 31.00 310.45 30.96
4 % ¢ SEHk:
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] S A AR Ak J BRI W oE A R AR

(1) 26 472k , W A i S e o 0 o 1 B 52 444 s 9, 2020
AE T 1995 4E 7 5 10 AL AN 172.6 km?, B3 08 36.3% ; NDVIF-H{H
SBT3 T AR TR, 2020 4F L 1995 4F 43 T
T+ 0.113 55 0.340, 35 18 23 9 47.1% 5 15.1%., A )5 536 55 9%
AT, R S A ol 7 B AR S e o a3, b rh ke
T T TR A B 3G a3 50k 32.2.102.1 55 38.2 km?, 3
533K 9.7% 98.5% 5 94.8% ; Mt Hb S AT A Bl 7 5 1 AR/ s
B3 /NN 173.0 km?, B IR M 32.9%

(2) W A1 Tl A 7 o B DX IR R B Bl AR A7
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12.4% ; 738 04 £ i3 W] 4, G 2015-2020 45 303 Tl AR K
TR 19.5% Bk b AR o A RS 43 ) e
Shy H e R TR AR R R T R v A
TR . 3 25 26 A SR HE IR 1w AT A g e A e 2 9 O
W AR 2 % , HEATFEIR B 535128 6.39 km 5 8.69 km, HHp
2010-2020 4EiE RS HE B 24 5 BHE S 10 60% LA I
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W45 2 5% K PR T Ak, S SO XA 7 s i H R Ak s B
M B 5B s b i A A 7 2 TR R A 2 DR T K AR
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