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Fig.2 Schematic diagram of gradient analysis

N TRV K R 5 SO RE AL Z R A OC &%
FEAFFE X J 434 2 kmx2 km (4% 9 5T, LR
HBAEAR 9 e B o B g3 LR RO AR KA, IR
SR A P A AN [ 288 2 55 LI e A 1 0, e X XA
AR5 5 R AL R AR EA T AR SC 0 AT, LAPPAG
HEBERMLR

2 HBREH

2.1 il LA R/BERBN =TU R HRHE

f e 1 AIE 3 T, 1970—2013 4, 1 49 4
b AL R IR, B b R ABE S B T, R 1 RS W
Ai/he Hop BTG IN T 416.7 km®, 34111 25.9%
AT 5 B R B A O L 08D T 164.52 k'
SR & TR AR A 5 N N S s B oo V1L
I e R 3 (R ST BV <D
2013—2018 4, Ml FH 4 P A A= & i fb IR 42
W2 T o B R W3G0S B[]
PR TR, o 2 T e B M i AU i 1
432.3 kmn®, B4 1011 325% ; {7 5 5 e bl T AR 0k 2 i EE
KD T 584.6 ks B b 1B AS {0 I B2 /0N T
FULIEA> 161.1 km?, HEA 21 405, BfiE SR T AR
R L LA S BUR R 4 /N X 22 5, H 65 UK 6 il
F Rk, A RO 2 5, 5 SOk A T R
e BEAh, BEE T AL AR R, 3k T B R
TR, DL R Bk R IR S SR S, 2 Al
FESSF A AL, 3 B T B T AR L



62 '43 Eil (’/" 75'; 41 %

&1 FHEZMNLHAA/ESER(km’) L

Table 1 Changes in land cover area of Hotan Oasis landscape types (unit:km*)
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1970 1 606.845 89.284 1982.421 800. 6857 255.837 105.688 235.861

1990 1466.478 159.624 1.880.225 856.493 153.765 162.674 151.374

2000 1247.563 229.14 1970.462 942.577 148.401 167.743 249.887

2013 2023.592 132.922 1 828.937 636.142 202.721 104.911 226.439

2018 1862.493 565.248 1244332 194.309 49.729 165.382 134.299
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Fig.3 Temporal and spatial changes of land use in Hotan Oasis from 1970 to 2018
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Table 2 Changes in the main factors affecting landscape fragmentation in Hotan Oasis from 1990 to 2018
bl WEAD BAH PSS MR S ST SEME BERET MBSO ARGER
RPN /W SMETE b b IATE BEJI6 it T #5/hm?
1990 25.37 134.2 22227 91 679 47 341 14 656 29 681 162.67 151.37 156 706
2000 25.46 166.4 33364 271 280 149 948 37 145 84 187 162.74 249.88 160 790
2010 22.43 208.9 53275 1034972 363 132 175 493 496 347 104.91 226.43 165 410
2018 21.70 252.2 109 760 3055 700 687 532 546 970 1821197 165.38 134.29 365913




5 439

BRACHEAE R SRy SO A A R i B B 5 PR 2R 67

O B R e R SR D A AN [ AR B 25 [
B AR ORARBINL” (HAR SR AT AE— R IR
DAL 0 T A ] 225 1) 9 288 SR AR AT 57 LA e AL
AT T B — T

3 Zig

L 1970 4 3 i 7% 28 04 M MSS S AR RS &
1990.2000.,2013.2018 4 4 1] Landsat TM /ETM+|r]
FABEE , R SORFs B0% R 8l i 11k B A
PRI 45 T i B A A0 1 S 9 e IX S UL o A i 25 4
JR AR IR B R 2R

AT 50 4F2f , LR Y 55 XA A Ak e A St TR Ok 2% 4
o o IR SOULRRE B Ak R B SR AN, TR AR Ak A
JEE DI T H o [ A LR B S B TR R R R
25 (] 43 A1 6 BN A B X R4t 4, W v b - 2R g AE 17
SOULRBE R A S22 300 38 o — s /D — 34 o ) U RRAIE

N ol 3 ik 54k 2 255 & e 3L Rl 52
BN AL BT 248 SR . N B B3 KO R
XS BS VN L FAN 2 P  ER[I INORE 2
2, AL b 5K 51k 2 20 5% % B X B ek 1A% J&)
PR TR, AR AT 5K R AR B R AE
AT AL A 40%—50% i, 55t W0 AR A A0 2 3k 81 e v
AR

el 5B U I ¢ 0 e RN P = 9 VR 2 A Y T
e E— 252 FE R AL SO IS AR A AR AR S TR R
N 7843 25 S R N2 E sl 5 & 0 AR S IR R AR AL X
SrOULREE R Ak 7 £E 5% 1 1Y) 2 F DEAG , AT R 98 T iR
2GS AR AR ) K R AR

SEWK:

(1] EBHT BT, s, 55 T 2 W18 42 0 o 1 L 3
AT ] T B X T, 2012,35(6) :909-918.

(2] ZFHW . 2RI AL U - 3R] /- B B
ARAL BRI BRATTTE Sl [T ], H P 20, 1996(6) : 553558,

(31 UAS, PN A, 55 B T RSB BT H iyl M 4 AL 15 5%
WBREAL I 22 AR [T ], A2 2552412, 2015,35(19) : 6470-6480.

(4] DUAS, AW, 18 24, 45 19632009 4F 4 B4 e 25 Ak % 4t
PSR RSN [T]. AR 2455441, 2015,35(3) :603-612.

[5] B4y, R wETEAR, 45 1 5 DXCER U5 [l 5 i) L 73
B[ T ] HERFELEIE R ,2000(4) : 381-388.

(6] XMEME, 5K T B, gluk, &5 . SR 5 WA Jmi 2 25 J FLAsp B 70 A
PRI [ B IR E R, 2007(3) :62,66,84,102.

[7]  WangY G,Xiao D N, Li Y.Temporal-spatial change in soil deg-
radation and its relationship with landscape types in a desert-oa-
sis ecotone: a case study in the Fubei region of Xinjiang Prov-
ince, China [J]. Environmental Geology, 2007, 51 (6) : 1019—

1028.

ASH 2 A SRR L 55 . T i S LR Ak Bk 25 VAR A
HELT]. FBRBEUR 24,2019, 34(8) : 1606-1619.

FEIR BRI, BE AN AR BT SO SR AR B B A0 R AL
WE5E: LU A8 I E AL X R 5 (7], v B AR 2= 5d 4, 2014,
30(32):184-188.

F2E AR, H I PR 5L R S R AL Bk
L U5 RIEIKV 10 G R WET - DL R AT i L X o 9] [ 7] A VTR
RPFIR5IREE,2018,27(3) :624-631.

B, AV TR I BN S5 AR R A8k AT [T ). o
VIR ,2014,34(3):919-926.

EIEMS . o B i R PR S A AR L ). X PR S 3R
2008(10) :42-48.

B W8 T8 1R T b A T A5 RIS SRy 19 22 N T S LR
LT R EPEE,2016,36(2) : 556-563.

AR A 25 SO RN, F LT ). 0 5 BRI A 2 4R
2011,17(2):157.

TN T RN R R S R R S (T ],
2000,30(2):96-99.

W, e, Ml R VD T SRR AL i 25 20 S R F
FELT]E BRI, 2011(1) : 133-137,

KR B PU R R R, T . T 5 DR L R
B R SO Jmy 78 AR« LIHT SRORT T L R 081 (). A= 52 i
2009,29(3):1251-1263.

SRWY, S, 1 2T TR SR GIS 1 T 5 X P 5 WL
PR AL 23 H + LA 35 2 0 S 90 [ ). b 1190 355, 2004, 34 (2)
89-94.

Gao J, Li S.Detecting spatially non-stationary and scale-depen-
dent relationships between urban landscape fragmentation and
related factors using Geographically Weighted Regression [J].
Applied Geography,2010,31(1):292-302.

MR 24, VAR, 45 SOULRS ey FRIE 5 Xl AE 1 2 B
PEEY I RBFFT[T]. A ASFFE AR, 2017,26(10) : 1681-1688.
INETS A SRR AR SO A W) Z REPET AR FIAR 3% 5
(3] E AR ARl 2441 ,2017,25(7) :993-1001.

Bogaert J. Forest Fragmentation: Causes, Ecological Impacts
and Implications for Landscape Management [M]/Li C, La-
fortezza R, Chen J. Landscape Ecology in Forest Management
and Conservation: Challenges and Solutions for Global Change.
2011:273-296.

Jaeger J A G.Landscape division, splitting index, and effective
mesh size: new measures of landscape fragmentation[ J].Land-
scape Ecology,2000,15(2):115-130.

BT H ST BRI SF AT N R AR g R 0L AL Bk ) [A]
FAIHTLI ] A, 2004,24(9) : 1895-1902.

K F5 5 WORE SC, BRI L BOE SR T 30 4T 11 5 AR fb i 5
[J]. TR X PR 5758, 2018,32(3) : 170-175.

Yang L, Pan X, Liu J, et al. Spatio-temporal variation character-
istics of land surface temperature and cold island effect in Ejina
oasis [J]. Journal of Arid Land Resources and Environment,
2019,33(2):116-121.



68 h B o 41 %

[27]  HIFRAC - AAMRATRL, BT, P - BAIE R, 45 L o Uk [36] HIIA, X4, PG . SOWUAE Jay BT A 1 R s AR AR K AR R 1
R S R B SR A R AR AR T (0] AR A A I E AT [T ] AR 21, 2013, 22(3) : 443-450.
2019,39(7) :2322-2330. [37] PRI, B RESC, TR 80 AL SC I P 4F SOULE A% Jo i

(28] JLiLwi, ERCRE, 2R 30T 5B RS J=) 55 ki A B 2 [T R A, 2017,37(8) : 2551-2562.

LT RV IOCF ALt R B[ T]. AR 252441, 2012, (38] s, WG, THIZF . SO BRE LA /3B Ty iR (1]
32(9):2659-2669. R 23041, 2006(5) : 146-151.

[29] BEWE AHFE, SES0M . SOW ST BTN IR [T ] AR S [39]  EHTUE, XUMERG , WRMI2E , 45 74 S SRR o i AR 3 2 R LR
2£41%,2002(4) : 495-500. SR [T] PEVE,2019,39(4):212-219.

[30] J54Jy FET RSB Y L) P S DX A FH 55 0 S o 1 A [40] W#AL, 225 My, 53, 2 TR 2S5 e ok 5 &=
FE[D ]I R BRI R4, 2018, ZOKSGE I ]. HEVEL 2019,39(4) :204-211.

[31] Dramstad W E. Integrating landscape-based values-norwegian [41] Wu J.Effects of changing scale on landscape pattern analysis:
monitoring of agricultural landscapes[J].Landscape and Urban scaling relations[J ].Landscape Ecology,2004,19(2):125-138.
Planning,2001,57(3/4) :257-268. [42] Alhamad M N.Mediterranean drylands: the effect of grain size

[32] fzays  Bhok i3S F5 ARAE BRI T I8 T 28 Hh 560 2s (0] 45 4 v and domain of scale on landscape metrics[ J].Ecological Indica-
IR ILT ], AR AR 2441, 2005(3) 1 68,72, 8. tors, 2010, 11(2):611-621.

[33]  BREXRW AR X 5 S e AR sk 25 Zh &S W [ D] 6 % . K% [43] Simova P K G.Landscape indices behavior:a review of scale ef-
K=#,2013. fects[ J].Applied Geography,2012,34:385-394.

[34] BRXBUEE, Z2 VI, BX TG . BEINT e s WA A Ak o) A B [44] Parent J R, Volin J C.Validating Landsat-based landscape met-
BREN S oA [T ). AR 252F 40,2013 ,33(14) : 4436-4449. rics with fine-grained land cover data[ J].Ecological Indicators,

[35] X% FoA, H/vbk . T2 X MRG0T 30 4F b b I /7 2016,60:668-677.

Bl A0SR L TR AL 4T« AR G e sl o ) (. o [45]  SRaEZADLAERE, R 7% 55 BT (b ok S Sse WU e £k

%,2008,28(6):1050-1057.

5T T]. e H 22 A5 8., 2018, 16(8) : 19-23.



5 439 BEACEAE R e s WL e AL AR AIE S Bk 3 P 3R 69

Analysis of spatial and temporal pattern changes and driving
factors of Hotan Oasis

Xue Dongping'*, Xue Jie', Dai Heng'?*, Sun Huaiwei’, Liu Yi'?, Liu Yunfei'?, Gui Dongwei'
(1. State Key Laboratory of Desert and Oasis Ecology / Cele National Station of Observation and Research for Desert-
Grassland Ecosystems, Urumgqi 830011, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3.School of Hydropower and Information Engineering, Huazhong University of Science and Technology, Wuhan 430074,
China)

Abstract: Landscape fragmentation changes the integrity of the regional landscape structure and the connectivi-
ty of the system, and has an important impact on the stability and sustainable development of the landscape. This
paper selects Xinjiang Hotan Oasis as the research area, uses Xinjiang survey data and MSS images in 1970, and
the four phases of Landsat TM /ETM+ data in 1990, 2000, 2013, and 2018 as the main data sources. The land-
scape index method, moving window method, Gradient analysis and attribution analysis methods to carry out re-
search on the temporal and spatial pattern changes and driving factors of oasis landscape fragmentation, the land-
scape index method, moving window method, gradient analysis and attribution analysis were adopted Research
on the temporal and spatial pattern changes and driving factors of oasis landscape fragmentation. The results
show that in the past 50 years, the DIVISION index (DIVISION) has decreased from 0.94 to 0.89, and the
Shannon diversity index (SHDI) has decreased from 1.44 to 1.28. The fragmentation of the oasis landscape has
shown a slowing trend overall., using landscape index method, moving window method, gradient analysis and
Attribution analysis and other methods are used to study the temporal and spatial pattern changes and driving fac-
tors of oasis landscape fragmentation. The results show that in the past 50 years, the landscape fragmentation in-
dex has decreased from 0.94 to 0.89, and the Shannon diversity index has decreased from 1.44 to 1.28. The frag-
mentation of the oasis landscape has shown a slowing trend overall. Among them, the urban landscape has the
lowest degree of fragmentation, showing a trend of first rising and then falling along the fragmentation gradient
from the city center to the periphery. In addition, the degree of landscape fragmentation has an inverted U-shaped
function relationship with the development of agriculture. When the agricultural expansion is 40%—50% of the oa-
sis area, the degree of landscape fragmentation reaches its peak. Population growth, agricultural expansion, and
socio-economic development jointly affect the temporal and spatial patterns of oasis fragmentation. This research
not only provides a scientific basis for the analysis of the spatial change of the fragmentation pattern of the arid
oasis landscape and the study of driving factors, but also has important significance for the planning and sustain-
able management of the oasis ecological landscape.

Key words: oasis; landscape fragmentation; moving window method; temporal and spatial changes; fragmen-

tation index



