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Spatio-temporal change on township scale of Jinta oasis in the latest 20 years
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Abstract; Based on Landsat TM/ETM+ images in 1990,1999, 2006 and 2009 of Jinta and RS and GIS technique, oasis
change models( change trend, dynamic model, change trend indexes, oasis-desert transition matrix) were used to analyze
the spatio-temporal change of Jinta oasis in the latest 20 years. The results showed that: (1) the area of oasis increased
continuously and desert decreased correspondingly, and the oasis area increased by 199.49 km’ from 1990 to 2009. (2)
Jinta oasis was in an unbalanced status, and the area extent degrees of different oasis were different in the latest 20 years.
The extent of oasis area of different township were ranked as Yangjingziwan town>Precinct of Jinta county>Dongba town>
Sanhe town> Gucheng town> Jinta town> Zhongdong town >Dazhuangzi town >Xiba town. (3) The whole landscape
fragmentation of Jinta oasis was decreased, the contagion was increased, and the matrix component was reduced. The oasis
which expanded apparently were mainly located in Yangjingziwan town, Precinct of Jinta county, Dongba town, Jinta town,
Gucheng town, and Sanhe town. (4) The human-dimensional factors were the major cause of the spatio-temporal change of
Jinta oasis in the latest 20 years. Water resources development and utilization was the prerequisite of oasis expansion, and
oasis change were co-effected by human activities, immigrate, economic development and regional policy and scientific and

technological advance.
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Fig.2 The area and area change rate of Jinta oasis between 1990 and 2009
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Fig.4 Maps of expanding and shrinking of Jinta oasis from 1990 to 2009
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AACIRE fe /N, ANFEIT N A & BAR N AR EE AN TH] . 1990 28 2009 4F 3 TSI BE N I 118 & vk
PR HAR I A2 A R E — B R T B AR s AL AL, YR =& & s RIET £ SR LR E — B/ T
I RAREE AL AR E oAb & BHER AR PR B B AR S U 22 B SRS | (E 2R AR X A2 AL SR BB AR AR 4
T 1, RSN R AL

F1 1990—2009 FLERMNEREREUDH
Table 1 The change of landscape structure in Jinta oasis from 1990 to 2009

PP G P 2N I3 4% LR IR RPN
Patch density Edge density Fractal dimension index Aggregation index Nearest neighbor index
1990 1.043 66.053 1.086 94.221 14.770
1999 0.652 51.396 1.091 95.480 19.071
2006 0.412 34.681 1.078 97.338 17.449
2009 0.561 38.839 1.083 96. 863 16.958

R2 1990—2009 FLEFRMNEURISGERDH
Table 2 The change of regional differences index in Jinta oasis from 1990 to 2009
GWH =82 RN KEFSZ WES PR NS I il

1990—1999 1.03 1.07 1.02 0.99 0.94 0.93 0.90 4.20 1.25
1999—2006 0.91 1.09 1.12 0.91 1.03 1.00 0.96 1.06 1.60
2006—2009 0.99 0.93 1.01 0.98 0.98 0.99 1.03 1.03 2.20
1990—2009 0.93 1.08 1.15 0.89 0.95 0.93 0.89 4.59 4.40

3.5 SRUNAALIK S T340 Br

SR AR — DR R A R S o3 A R 32 B 2 5 T R 152 e, 45 A 3 SR R A SCHE 2
IR o (BRI R RUEE N, A SR R G 0 3K 3l 7 52 mal 4 T35/, N SCRE 25 28 5% BB &R A 5% ) 5 58 402 0 I
) RGP O TR IR N 2 AR SO B RS 4 K 14 TR i 4 B AU s AR AR A9 SR K AR
B, R FHEHE 20 A, 5 52 ma B ik H AR 8 R SR 55 I E I A2 AR T T 8 o0 . £S48 FR a0 R .

(AR BAE X)) RIAE (A X,) JERAR(ALXS);

(2) PR WK (% ,X,) A S E(T1IT,Xs) A GDP(J0/ N, Xy ) | [T B 7= 45 5%
BB HIC,X,) BB (J7x666. Tm? X, ) AR ABMA (JT/ A LX) ;

() KBEEAA WK EERKE (I m® X)) FUIFIREC (IR, X)) ;

(O IARA FRIEHE & (1, X, ) AVAUEE T (5 07,X,,) AR R (kWX ) 5

X I 20 A SR AR AL R SCIR R AR bn 4T 2 508 20 MNE 23, & A [] 48 Frod H = A= AR ] 1 52
Wi, A SPSS17.0 A4, £ 5 H [ml 357 Ay

Y=390.43+0.476X,+0. 183X,+0. 542X,-0. 577X ,~1.022X,,+0. 416X,, (6)

FH T L | AT A it S5 RN AR AT 2 b PR 25 S AR SR FH AR HE LR Mk [0 U5 5 A8 87 4 35 S e 23 AR LA
RIA(6) . AT, R X, X, X, X Xy, X,y 55 6 ST ZO 4 B8 I 8 Ah ke 2 95 1 35 1R s i/
RS PRl [R] 0 S A2 A6 1) 5 il e AN AR [

AN HE RS TN DB R AL N DTSSR RN O3 A 555 T, 3T 20 4F FRIRHE) BL, 85 4 A 115
RSB AU 253 A 1990 4F Y 101105 ABEHNIE] T 2009 4FEAY 124020 A, B8 MR B 22. 67% ;4\ A 10t
PP ISR A A I 87776 A K F] 2009 4E 1) 93628 AR N 6.67% . ARIEH A Wi BRI,
ST 1985 AEFF B RIEA (967 N) &, T “HWi" B RE/RE S —FII 7 5 S KRB RiT
A, FEMFEARNIES), 2 2009 FCEHFE SR A HIE 4899 A, 43 Sk U 2 07 7Y 28 JAR (1) S 780 e Il 2
PN TSR AN = 1 7 i s s B8 00, 1 LA i T B B85 T A Ry o BL il | 177 5% 00 25 45 D 1 AR
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AR, HET L R R e AR T AR AL S B B AR AR A BT R SR 23, LA SEETE 0. 05 kP
IR ROCHE MR B R =0. 918,

®3 HDAEARBERZEHRE

Table 3 Coefficients and significant testing

A 2RI ES B Il )3 R 4 . 2 AP
Model Unstandardized coefficients Standardized coefficients Significance level
H B0 Constant term 390.426

el A E Agricultural populatio( X, ) 3.896 0.476 0.010
WAL K Urbanization leveln( X, ) 1.496 0.183 0.017

[ % 0% P 4% BT BB Fixed assets investment (X, ) 4.437 0.542 0.003

IK 7K B Reservoir inflow (X)) -4.727 -0.577 0.024
ALAEG FH i Fertilizer application(X,,) -8.216 -1.022 0.004

A< FF F L i Rural power consumption( X ;) 3.861 0.416 0.009

WAL IERR (X, ) REMITZ MR B4 T 2 2 BE AT At s e 7 AT A 16 KA i . 3T 20 4F], R4S 4
PE S IR AT AL TR (B R I AP B2 = i 3, AN 1990 419 13. 18% 34 IE] 2009 4F14 24. 50% .,
FES I G B0 (X, ) MR SR BN AR 77 6 B N SRl R ) 5 A\ ORI R, A 45 [ B8 P O AR 1E T
by SRRt 1 152, 1T X AR 2 11 4 3 S DN LA Ol A 7=t o SR A B A N ) SCRF LR JRe L A s
GRS RI e A 77 B 3 5 DA 1990 4E B 1384. 4 J5 ST Hl 14841 T3 Ju 34 fin 5] 2009 4E Ky 76405 T3 JT il
188194. 8 JiJt, B GFH T T 4 Fp A MY FERHBEIE , 1B 58 T 5 /K BEREACH] TR, 8 4R T 4 I8 FH /K i 75 22,2009
AEJRAO A R HEE TR ARG F] 2. 81x10%hm? , (5 RAVEYIIE A I FR Y 93.26%

AT RIS AR DK E b, KSR B A A% Jm 5 T R B D T S R/ INRTRRE . & 3%
YN SR A8 2l 9 DX | LA 8 b K 5 A OS2 (R R 7K e B K R K R TR A A 8 5 T o S W 1 5
i, SR, A 70 4EAR LIS, 485 5N BT /K 28 Sk /K B S BRI a3, 2008 4E48 3 b /K 28 Sk K 2y 3. 187
¢ m* |11 1996 4F-H11986 1L K 1.994 42 m® F12.34 /2 m*, A, &3 EAE KR KF TRE A 5 T4k Sk fin ok
BAEMPEX MECE TR E B, 22007 FEERA TE 8 4 308 72 438 1250 4%, R E L J7 %, it
2985.20 km, % ZKF R EGE 0.574, [RIBF, Ho T 7R 5 AR AR T 2R HVE I A B 220 b, MLAE R4 il 1990
AERY 582 HRIE N 25 2009 419 1064 HR ;4K FHHL I (X, )t RIS M 1990 4F 1118. 7 J7 BEHEK 1 2009 4F1Y
2954.8 JI B R E S 164. 13% , SRJG, T 248K R AALIERE , (S 1 N AR ™ 8, BB At
Y R R FRRLE TR, bR KRR B 20 42 50 AR 1—4m FRERIHATH 11—16m, R HbIX ik 30m,

PAMVACAE (X, ) FE—E R EAOR R T AED A =, AN AR VR 4 P or T AU AT 7= R FH 1990 4R 429. 50
kg HEME] 2009 419 638. 32kg, 1M HARL Ky X Ikt A7 - MR B JF B it T i 55k SR, AL RE 4l S
JEEIG Y TR A AR N TR AR R R R E T, U IR TR SR A I BN 5 DX T R A
Hi, A0SR AT K G IR AN TE IR AR 25 L AE AN IR St & B A S B S BL S

UEAN , BORE R 2870 B 8] P9 6 2 AR AL AT B4R A, U R T 1) P 72 b 45 4 18 3% R 22 0% &
&, LA X A B U A8 A 52 i A R B PR B A ARV BUR | 26 55 BOR AR A BUR B H TR
A, 20 22 90 AECLIK H R & St « X4PU 5 AL T s PTG B S5 A B TR T Y R R L
B, VA SBUH AR B HEE A 2 32 SUR R AR HUR X X IR 28 5 S A0l & SRR MR . = dU B AR AR BEE AR IE
BRI AN 2R AR A AR S TR BB AR A B A R AR VE RS R Ak b ) 5 S AR Ak B, U IR IR S
PLOCHES SR E RN, th TR I1E SR NS TR AN AR AR AR A K, ER R RIBUR 2 Rl A A
AEAS LSS 3 B e A Ak ) 1TE R OSSO, (AR IBUR 5 S AR Ak 22 [] (4 i 07 5 A
4 Zig5itit

T 20 4R, SIS SN T ik B SR AL HERR IR TR AL L R, 1990—1999 A 1] LR i 1T AR A7 1E K
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1999—2006 4F i) 2 P 2 TH H3 458 P Al 18 K 3 2006—2009 45 43¢ i 18 K AH X 2% 18, F) 2009 4F 3k F) % K
(523. 17km*) , TEEABFFIIA] I8 LB 5K AL A 207. 36 km, MR PR 48 AR 7. 88 km?, F7 5K X
SRR R AR 4 X SRR Y 30 £, BFFT I G 45 £ SN AL TR AR & 2 BAR LB AR fh i
FEAT MR S ST pL ORI S RIS =6 £ > S > EH > RES KIEF £ >0 S, (H7ESk
PS5 1 1990—1999 AR [HBR T 218 & KAALY 5Kk Ih, K53 £ BER PN 5K AR X Lo B 1 B Ao
ST, SR AR R IX I 22 4 v FE S Y B4 i) 2 A A5 55 DX RN SR JET 1B, L 7 2600 718 & i LA #E X AR
821K e X R A U A R A I B2 8NN 7 DR i 7 w3 R B < D @ 2 D BN = B S R U 7
B AU IR R A 55 AR ], 38 S U S LS A e r A R B8 e A ANk L | S SR AR I
N, TRV TR WD | SR SO0 A 2 R KT 4R 8, X 5 I T AR RIS 4 3 SR WA JR AR AR 1Y
AL

BN S BN AR A AE B W 0 DX 32 S, R IF S A (B] SR 0 708 & AR fi K, kil ek z . fEAR
[Fl AR B N, 45 & SR X SR N BEBRL B i Ab A — | S I P9 3R 25 A AR AR A7 TR BRI 22 5225 IR 3 & R
B AT N B 25 AR A SRR O HERT AN 2 BT sk, B8 i s S PN SR 25 44 5 SN A BRI 9T, X R AR S
S TAER—AEE T,

i3 K 22 o0 WH S0 AT LA, A3 Sl it s AR A= N AR b A2 2 T kR AKF- K BEIR R ARk
BRE R R 5EBACE ST A SRR G Z R0 R R ALK N 45 R, 7R85 W E) K 55T &
SR SR N A 1 B A A N RIS RIIE A (5 A S BHE D DL B SR e N AR TR 1Y
FEIRSH T, HARSCHFA XTI Tk A TE By BR ) , X g A2 4k i R sl AL A R A
s, A RFRABII
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