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Table 3 Transition matrix of land use/cover in the Ebinur Lake oasis during 1990—2013 (unit: km®)
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Table 4 Landscape pattern indices at patch types level in
the Ebinur Lake oasis during 1990—2013
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19974E 30387 0.64 1.84 120.20 16.07 89.07
it

20064 11056 0.23 0.43 78.49 36.67 91.51
20134 8489 0.18 1.64 57.08 26.57 94.53

B, T 5 G Al s 288 4 i AR A B — B S R
R R BE P A5 B LPT dw i , 1 B 3L O S A5 N T
ZRINANBEY I, (BRI b Sie ek I o5 i A > L
) S A, LTS 4% 4 0] FH /2 9 25 AL i R
0728 A R A A — B e ELAT S e ) S WU AR 3R
KCLST, Ul W 5 i A ARG Bt 52 23% , T ARAH XS

fi] 5 1 7K S8 LST eI 5 b T30 Lo i s i 4k 11 5
DX, VR AT A2 1 T 7K 04 43 A T AR 40 3, A1 ok 4%
b ) B 2 R B HECA S O 0 48 £ T A
15, T ER It b 22 R S8 190 5 #F b o A, PRt DA
AFRT 35 A 5 3ol L A oo AR X o R It B AT e R )
RETEIRBAL, MIEN 4000 R b, ATE 5[

P S T, SOOI I, 450 R4 B8 ok
ek, H b BE A I NP M 1990 4F- 19 182
671 AN E) 2013 (9 214 0724, 5 WL B A% 2 14 K
BEHL5% B PD 7E 1990 4E A%, {3 R 3. 87 4> -km™, 1]
FEZJG I = AR T 44 km™ s TR 24
B SHDI 7E 1997 451G, 156 W 3 — s 3] £ b 1) FH 4%
B — R AR A, O R B
/0N, T SHDI7E 2006 4 H 3L e AR, 156 BH 3 — B 4]
- HR & 2, AN 5 P 5 & 4E B P54 CONTAG
(R AR BRAE 1997 4, 156 B X — i S BE B2 AU I
BT BT 10 % e R AR 5 45 B v L3
i F5 % COHESION ¥4, S b gkl 14 1y
SOULE 30
3.4 EREHESSNEF[IBHMEXE

53 B3 AP 1990—2013 4E A [A] b 25 5
WA SR 6 505 S PR AR () 56 2 B R R M S 1) 5
WA Jo 48 5005 244 52 s 78 B AT AH S AT, 25
RN 6 i . fEA M2 KIS 45 So0AS Jmy $5
B S PR AR R 1) A DG A g, T MR 1 %
WA Jo 48 50055 52 R 2% i 1A A S 1 5 i A1, oA
Hb IS 1 2% STOULA Jmy i 2505 52 B 78 IS 1 A DGk 22
BIAR K o 7045 Hb 2 1 S LA Jey 36 805 5 B 7% 1
[ A 6 Rl AU K38 NP AT PD 5 52 BR2% Bl
SEILIE E AH G, A G R AGA F-0. 981 (P<0.05)
Tt BF R T AR A SO 224 b R 3R K 4 A1 i 2 L
AT oEBEME-. SO L, 2 S0 =48 5L
5 SEPRZE R A OC R AN 3R 7 R . EEHLAY 8 1
SOWAK JR 48 0, SEPRZE i 5 LPLL.CONTAG Al
COHESION £ A ¢, 5 A8 B2 IEAH G ALY
S 2 A e e, 15 81 0. 953(P<0. 05) , %

5 1990—2013 4F 3 FLIILR Y S5 UL ) S5 0L Je) 1 4
Table 5 Landscape pattern indices at landscape level in the Ebinur Lake oasis during 1990—2013

Ay NP/~ PD/km’ LPI/% CONTAG/% 01/% COHESION SHDI Al/%
1990 4 182 671 3.867 28. 189 64.715 41. 156 99. 899 1. 300 95. 449
1997 4 213558 4.521 37.677 66. 609 47.252 99. 947 1.230 95.314
2006 4 196 623 4.162 30. 268 63. 575 47.184 99. 886 1.353 95. 862
2013 4F 214072 4.532 34. 574 65.103 51.404 99.929 1. 300 96.793
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Table 6 Correlation coefficients between different landscape
pattern indices of different land use/cover and the actual

evapotranspiration in the Ebinur Lake oasis

SR SEA%
ik L HHRERE 2 L FHXRE
V(R JRFREL
NP -0. 343 NP 0. 681
PD -0. 344 PD 0. 695
LPI 0.763 ‘ LPI 0.795
Bt W
LSI -0.912 LSI 0.709
1 0.294 1 -0. 060
Al 0. 639 Al -0. 415
NP 0.433 NP -0. 588
PD 0.433 PD -0. 586
LPI 0.353 . LPI -0.174
M Fels
LSI 0.188 LSI -0.710
) 0. 643 ) 0.098
Al 0. 166 Al 0.575
NP 0.792 NP -0. 645
PD 0.792 PD -0. 645
LPI -0. 256 ) LPI 0.032
il i
LSI 0. 636 LSI -0.795
1 0. 865 1 0. 460
Al -0. 622 Al 0. 606
NP -0.981"
PD -0.981"
LPI -0. 149
K 18§,
LSI -0. 646
I 0.775
Al 0.762

e RN T 0. 05 WA KA
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BT B IR ZE U A %7 1R HE R e — A~ X
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TEAFRAS R T 5T, 2R bR 28 R #iS b
IO 12 3% B0 Ry 1 fin A B, SR T 4R/ 22 M o500 2] 7y
PR ZE R H AR A T R R Y ST I B
“HEBIEIR” A A X T e i T AR BH 4
S5t 5 IR (14T R A 2 R S S PR 2 O Y
MR TN AT SR A Ik,
WA B2 R, — ] RE R f T 3L il gk
AR PE b T I, T b, BAR TG I M
DX A XU A 5 A B S i) R (EL 28 ik A, A
T, SEPRARHOR S5 T AR 75 BUR ME LY A 3 H
Bl AR ASAR A AR IR, 5 IX R 2R R A TR
B RN 1960—2013 4F &S R T % 52 B
ZEBI ARG DT R T 0T, R IR K 2 1 AR X
TR B 1K 50% DL L, HROE G . 38 Sk
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Table 7 Correlation coefficients between different landscape pattern indices and

the actual evapotranspiration in the Ebinur Lake oasis

SO R R %L NP/ PD/km? LPl/%

CONTAG/% 1J1/%

COHESION SHDI Al/%

P 0.148 0.148 -0. 174

—0.429 0.524

-0. 177 0.517 0.953"

e *FoRiE T 0. 05 BFEHEAKTRE
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Bof N2E 2 5635 3 . L e B PR 7 M 3 IR AT
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B A R ™ 5 SE PR 2R O R T A BT, TR
AT B AR

5 #ig
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R AR AR SEA T 20 AT, 45 6 DU A Hb ) FH 778
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(1) 3C L W 2 Y 4% B 52 B 28 850 7 3 R
162. 97 mm, 12 b Fhia$h; =007 34 5L PR zg il i
15,4 22,75 mm, B F AN 10. 44 mm; 4F PRS2 BR
ZETCRAE 1987 4F K A= 52 A PR3 N, 5 2= ARk 2R 1Y) 58
5 43 0 1992 4E 1 1975 4F

(2) V309 = A 728 0k B S i S
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409. 69% F1704. 56% , Mt | 1 F1 K 5k 1 T FR S Oy
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B S, KR B g D S LPA e
T, RIS B EL AT R e B LST AT AT S i) I

SOULE R B R I sl ik .
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Variation characteristics of actual evapotranspiration in the Ebinur Lake oasis
and its relationship with landscape pattern

ZHANG Anhe'*?, DING lJianli"*’, ZHANG Junyong'*’, DONG Yu'

(1. Key Laboratory of Smart City and Environment Modelling of Higher Education Institute , Xinjiang University, Urumgqi 830046,
China; 2. College of Resources and Environmental Sciences, Xinjiang University, Urumgqi 830046, China; 3. Key
Laboratory of Oasis Ecology, Ministry of Education, Xinjiang University, Urumqi 830046, China; 4. College of
Geographical Sciences and Tourism, Xinjiang Normal University, Urumgi 830054, China)

Abstract: Based on the Budyko curve equation, we calculated interannual and seasonal variation characteristics
of actual evapotranspiration in the Ebinur Lake oasis from 1960 to 2013. The four remote sensing images of the
study area were selected for land use/cover classification, and the landscape pattern index was calculated with
Fragstats 4. 2. The relationship between actual evapotranspiration and landscape pattern index shows that: The
average actual evapotranspiration in the Ebinur Lake oasis is 162. 97 mm, which was an upward trend with a ten-
dency rate of 7.76 mm- (10a) '; the actual evapotranspiration in summer and autumn was an upward trend,
while the spring was a downward trend; the mutation in abrupt increase of annual actual evapotranspiration oc-
curred in 1987. As to the seasonal mutation, the abrupt increase of summer and autumn occurred in 1992 and
1975, respectively. However, the actual evapotranspiration in spring did not exhibit mutation. The four periods
of land use/cover map show that desert was dominated in the Ebinur Lake oasis, which was more than 50% in ar-
ea, while cultivated land and urban land had a significant increase, which reached to 409. 69% and 704. 56%, re-
spectively. Landscape pattern indices showed a significant difference at patch types level, and all landscape pat-
tern indices showed a fluctuate increase at landscape level. At patch types level, the significant correlations were
only observed among the actual evapotranspiration with water NP and PD, the correlation coefficient were both
-0. 981 (P<0.05) ; at landscape level, a negative relationship was observed among the actual evapotranspiration
with LPI, CONTAG and COHESION, while a reverse one was among the NP, PD, 1JI, SHDI and AI. The
largest correlation coefficient was 0. 953 (P<0. 05) between the actual evapotranspiration and Al, while the two
lowest correlation coefficient both were 0. 148 occurred at NP and PD. This indicated that the Al index can bet-
ter characterize the variation of the actual evapotranspiration in the Ebinur Lake oasis.

Key words: oasis; Ebinur Lake; actual evapotranspiration; landscape pattern
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