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Abstract: The Ugan-Kuqa river oasis, a typical desert oasis area in the northwest arid area, is a vital guarantee for
sustainable development of the oasis. In this study, three phases of Landsat TM images obtained in 1997, 2006, and 2016
were used as the main data sources to construct an ecological security evaluation model for the Ugan-Kuqa river oasis

landscape, and spatial and temporal differentiation of the landscape ecological security in the last 20 years was analyzed.
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The minimum resistance model was used, with water and forest-grassland as the ecological sources of the oasis. The
resistance surface was generated with resistance factors, such as levels of ecological safety, altitude, and slope; the
ecological function area was divided; and the ecological corridor and node were identified, which promised that the
landscape pattern was optimized from the point, line, and surface. The results were as follows: (1) From 1997 to 2016,
the ecological security area of the Ugan-Kuqa river oasis fluctuated as the relative security area increased and the area of
critical security, sensitivity, and risk area decreased. The ecological security degree of the Ugan-Kuqa river oasis tended to
expand outwards from high to low. (2) Moran’s I values for landscape ecological security in the study area were 0.6479,
0.7049, and 0.6587. The spatial clustering of landscape ecological security values first increased and then decreased. Local
spatial auto-correlations were mainly high-high and low-low aggregations, presenting the characteristics of “homogeneous
aggregation and heterogeneous separation.” (3) The ecological source area of the Ugan-Kuqa river oasis accounted for
12.76% of the total area, and the ecological corridor network of the oasis ran through the whole research area. The key
corridor connected most of the ecological sources of the oasis, whereas the auxiliary corridors were linked to the rest
ecological sources. A total of 36 recognized ecological nodes, which were mainly distributed in the weak link of the oasis
ecological corridors. The ecological safety network combined the ecological buffer zone, the ecological connectivity zone, the
ecological transition zone, the ecological margin zone, the five functional zones, the ecological source zone, the ecological
corridor and the ecological node landscape components. According to the ecological safety network, the optimization proposal

was proposed to provide a scientific basis for maintaining and further improving the ecological environment of the oasis.

Key Words: Ugan-Kuqga river oasis; landscape ecological security; spatial and temporal differentiation; minimum

resistance model; pattern optimization

FI 1989 4F BRI R GE AW FE B (TASA) 32 1 AR 5 2 e X — MR AR A B 2 e ih5E 5 1k [ N Ah o
I BE TR R AR S RIS R RS 9 # )  SROMBE S A SR A 22 R, SR AR UER Sh P R
G, NSEEUEIF A1 8l 2R A FOUZ R LHEAT | DR D00 A= 2525 1 £ B X DX A 25 2 AR L A 7
AR, AR AR R ERPEIIAUR i R AR S 2 Ay S

UTARSR | BEF LA A o B A AR 2 M2 ARG IZ N, B A3 T S AR 25 2 A B 5T
CIFR T RER TAE JHRS TIFZ TR, IR0 DU R ) B RS T ) E LT IX
S A L R A BEA TS5 2) A RN 2 e R R R R 3) BE RN A T
R O R QAR BTN A 5 B A T At s AEBEIRRGEMITN Y 15 223 00 HAT 0 A
F MR R EBL AR R IR T R 4) PR B ROr N R ge Al , T RE T RO S5
TIRE A% IR T B 5 2R SR AZ ) 1 I R R MG 9 R A B X S e AR T HRG G TR
AL AT IE A AR B DR 2K A D5 1 [ SR D 2 () E B A (RS T 0% R A, AR 22 BE 5
H G P TR AT T Z SR 2 5% R Es & .

BRI 2290 Z PR A BT AL O X R T R I A BEIR R IX, &2 FAR A L RO & BT R R R 5
W, A 2SI A 55 , GRS R G PR P T S LR (3 S AR X S BT B X 1
BT A R PR R DX B SR 1 P A DX 22— I 20 AFSf, B SR T LA I R i, % £k g T
A FH B i BE R, S0 50U R AW A AR R, BT ARHZ SR PN AT 5 2 T S P i e o A | ki Ak |
e 2o R PO A A SR WA 2522 2 RS SRR AR S B B 2 ol , AR S S WA 252 B
Tk AEFE T VRS LAS AL B WA 2522 4 i i 2= AR AR AR Y R Al BEAT A R DItk , A o 55 LAY 32 1
g S5 LR 225 B RIS e A 2 2 R R B A BURIX 55

http ; //www.ecologica.cn



15 1 MBI T A I g oA A5 2 At 28 50 5 KAk Sl ik 3

1 ARXBRSHIERER

1.1 A58 XA

TEH— RSN TR s s B 2k rh L, b R AL AR A T 81°28730"—84°05'06" E,39°29'51"—42°38'01"N
Z[8], ¥R 1500—2000 m, f— > F 588 0 LT s B T RGN RSN T 4 R X, 37 K i
TRAMERF SR H 228K, KRR D, Wb %, AR RR A 10.5—11.4°C 4E /K 2 50.5—66.5
mm , 3475 & 5 A 2000.7—2092.0 mm , J& T ) R Bl I R T A o T SR, T AR L ISR B
DL JRA S RAEY 2 /N AR BoK lSeds, Tolk Baliicwiss ., (K1),

42°N
T
»Z

S e
it

WrIRAEE /R AR X

LR BLR
|__EiS:1
.k

I Hh-Ei

I 5
I A AR T 3t
7 #hwds

41°

E1 #ARERREE
Fig.1 Sketch map of location of study area

1.2 Bkl hb 2

AR SCBARARIE T 1997 4E 8 J1 2006 4F 7 H 2016 4F 8 J] 3 ] Landsat TM 1% (43 ¥1 5 30m) , HF 5% X 14
DEM 54 (43 HFE 90 m) U5 F M FR 25 (B 506 2= 90 m, AR 4 ] 4 Hb o Fh vt | 25 A B0 X+ R /78 35 2%
RUBUIR, LA ENVI S R H AR & BT RAL SR TE AT W 432 BRI ST DX R0 40 Ry Kk dak AR it PRl | dnk
FA M A A A A R R b L 6 28, 25 A 15T X A9 HBTE 8] )2 GoogleEarth -3 15 BF 40 S 1 18 2 55 %t 1 b F|
FHZSAIVEA PR BE S0 UE , 3 I ) = b R /7 5 A 12 245 SR ) ARG B 47 859 LA L, Tk R IR 75 22

2 MIRAE

2.1 FWARZ TR
UL 4 K G 59 S O S A SR B A DR AR Y AR SC LA T B BRI 559 4 A
AE— PRSI S A S VT AR
211 MR E 5L
SOW TR BUZ RNAEFOWAE B Z 3] B AR  NTE S SZm FE L ] U SO Fa b e i 0 2 1
S s> AR
E. =aC; +bS, + D,

http ; //www.ecologica.cn



4 JAE = 39 %

K E N SO TP B C oo WU R BE 48 S, 5o W o3 B8 BEHR 40 D, 5O S5 246 40 a, b, e, 051N
R | 3B AN 3088 AR, 5 S Wi A MR SR ST SR ) IR 45 B B 9 IX A S PR 0, X R A 9 85
AR S 2 I AALEE 0.5.0.3 #10.2,
2.1.2 OGS B AL

OGS PR E (F ) 2 A i 45 28 R SRR (SR A TR AR 0, B w5 X A0 Bt e 114 B
JEN X L 55 B R RO K, R I X T T RE S ss | A S R GRS S 2 W I, e W 55 R A
M R E Y ARG X N 6 R LR ME S B R L SOE LT LA E . W9 X AR FH
FEE VW SOBESE SO, f A BURK WRAE R 6 5 R B R o 7 5 G, WG 55 B A v, IR AELN 55 KB A TE T3
RN R AURE WRAE R 45 BE LA A B R AR T R ) s m WRAE R 3 5 AR b AR TP B T i, WREL 25
5 DX U 1 30 B P 2 12 b DX N S0 sl ) AR X, B, A R 1, B A5 2B R U (A E A7 09— 1k
AbBR
2.1.3 SRS L SR

AW T Y AR DA FE AR A0 L 1.3 .5 .10 km AOREEE R A3 RAFEBIOME e AT LA B 5 km A4S 1]
DU Ry LS B R AE T — PR S U S UL SRy AR AL ARRAE | S 254 I R 2 A T AN i EOU0 21 i 2 [ S ok, PRI
BT XTI 434 5 km x 5 km B HICH , 211 580 AN RAE X, R HHREG N REX NSRS AR L2,
AH
m Aki
i Ak(l - 10 xE, xF,)
K LSES, A kA% W AR A4 238 80 m R DX W B T 0 A, 0 IS N OO A @ (TR A, A TR
Moot k IXAYTRAY, LSES, #A, Sl E A2 A E , 2 AT R,
2.1.4 P FRUE

BT, TSRS RN 1 TG — bR, A SCIR IS B 78 PRI FE AR 520 I 25 45 A1 55 IX 10 32 B 1
O BT X SO A A 4oy R 5 AN S, LR 1.

F1 B—ESZNSVESZLEITNER
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BRI A T A AR JRRAE |, AN A 47 MG 52 AR 251 SRR R T REIX
42 e

AHIF 5 30 1 4 S A A T A VPN AR Y | 4 M IE — RS U 1) A 25 28 4 23 sh A A8 Ak, 1 FH /NS A3 AR
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