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Fig.1 Boundary of Zhangye Basin and spatial distribution of oases



£ 6 1]

PV R L 20 AF KA A L 2R S5 HE RS AR T KR e P R 133

()23 [B] 43 HE 00 30 m, ARG BF L AR HE L K
W T JE R AR A4 6 > —H AL
R 25 A AT AR T A M 0 H S R
Hi R 2R o Bl AR | o 7 R B
B P S KR RS e R i,
T ok A A 2 I 1) P B 45 #a AR 1k

TR ZE L 2000—2020 4F ND VIR 235 T 30 m
25 [6] 43 BE R ) Landsat 5.7 . 8 & 852 14 8045 % F [
B 3d ] f fH A i (MVC) 35015 31 19 4F fit K
NDVI™ , H: v 2000—2003 4F % Jg& 5% 15 5 s ok B
Landsat 7,2003—2013 4F 3% J& 5 1% ¥4 >k [ Land-
sat 5,2013—2020 4F- 3% J& 52 15 £ 95 >k A Landsat 8.
) HAFf5e K NDVIFF 94T 2 P AR B, ml 45 2
T S 1) i A Z R RS, DA S A 7 5k 4 4 b 2]
FIARAR LR A KBRSl K 2 AT

K A Hh ) A 2 2 B AN 1 B ok U (O [
B 45 4F %), BB 2000—2020 4F 5K 4k 7 H M
DX I 2 LR 5 L XA P R B — b 3
T B8 = e AL LR 30 B
ANV BB AR AR BN 508G . 2000—2020 4F 5k
ok 2 b VEE R FH K R R T CHOR 8 K B IR A 4D o
X B BG40 B 7K 0 2% i 2 D A AR Ak A DK

22 WARFAE

2.2.1 NDVIRESZMNHBEFRE

AR SCAB 15 = A FH 2 RS Hpopk b b R e ey 7
i M ZH R Y TR A S A . 2T 2000,2005
2010.2015.2018 4 4= Hhu ] F 2 A v dthy K b A v
o 7 M Y TR, A5 3 5 309 - R T R R G SR Y
3 N T AR 38 5 B ND VI 2 BOK T2 18 1Y 1 FR
Y& NDVI i 2 0 TR, 3T 55 % g 4 457 - b R
R AT B A O 0 SR Y T AL T HREE, 2 A T AR A
FE3T B 3% ND VB 5 SR ATy B i ] T AR 1Y
NDVI BE, oAb 4453 4 28 I 2 7 1 R 42 B8 sk 3T 4
0y W & B9 NDVI B E 3 47 Ab F, DT 45 3] 2000—
2020 4F 35 S RN AR AL T 51
222 HEEXMEDH

FATES S BTN OIS e R DR A28 SN N I
7K 2, 2R SR FHAH G A 28 58 5 i 2 b S Y R
L5 b XA 7 R B — e 3G A B Ik v
JIE 0 BSZ AR AL B3 T T E T K
M OC R o A O 2 BT S B 5 A8 £ () %% D) R

JERIGEIT 5k | B A S d o FH RS2 B 7R b Al
KRB PR R ED ™

z(x,- - f)(yt' _)7)

P—
IR
s R R IR OC R B x R AR HH{E 5y FROR
AR e {E 5 x, y 2R F AR i AR ROP S (E . AR
2 ] A M A AR P /N R H W, Y
PAE/NT0.05 B A A A5 f 22 ) d S5 A 56
223 ZLL&EEA
SR FEAS TR PR 25 %o S RIS 1 5 e AR R
Z LM R AT, K SR I FRE R A 2255 AN
WK A R 2 A eR A, ST RN S R R 2
[ R LRPE R N -
y=BF+pix,+fx,+ -+ px, T (2)
oy RAREEINBIAR s x,,x,, -+, x, BARATE NI,
TE R FH K S5 3K Bl R 3R 5 Bys Bos Bas +o0s B A S
PRI 1 11 H R B e TR MR 25
[l 5 2 11 i 25 ARG 60 30 R FH P ARG o
D)k
Sy =9)n-k-1
ey FORFEAE ; ) FRFEA N ME 5 FRORFEAR
SERE s n RN  kFROR H AR R AR . TR
B EZJGE, 4hE B K a=0.05.

3 &R

(1)

(3)

3.1 NN ER R AT EFE

K-35 73 #2000 . 2005 ,2010, 2015, 2018 4E 1 +
Ho R A Ak SR A 2 irzs o D = HUR 43 A 4 R
KA, A AR oA ) B B A B
SL VU T RN P DX S R S 2t ] 0 D3, 225 3 v
AT F B s b AR 3 T Ak b 5l 7K 8
Z (8] K BT XD B bR 5 K el O B 2R A
3 Ml P BT ] S SHEAT 2 e Y R 3 004 5 S
B H AR A3 A T 2B R TR A3 X5 AR FH 4 b
B3 LAV RN S BE 1) 55U 43 A T 35 i i 2% bty
EIEEE A B B M2 . NS W1 Hof| H 2
2% [8) 43 A % FE S, 2000—2018 4F 7] 5K 35 7 b+ Hb
AR 3 A A% Jm A & A B 3528 4k, AR50
TG £ MR R T AR (2 1), sk A b b R )
L T AR K, I 41.6% , Uk O kb R 7



N N
134 S I €5 o543 %
K A: 20004 K B: 20054 K C: 201048
X D: 20154 X E: 20184¢
[ Bt
[
I = R
[ vh 7 s it
A B
I 7k 38
I A
[ B S o
B2 kA A 5 1 4 R SR oA
Fig.2 Distribution of land use types in Zhangye Basin in the five stages
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Table 1 Statistics of the area for the different land use types in Zhangye Basin in the five stages (km’)
Ay
T+ b HI2E A
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157 a5 B 683.33 668.32 641.96 630.52 673.27
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Table 2 Transformation matrix for the different land use types in Zhangye Basin from 2000 to 2018 (km?)
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Bt it ST R RS ks @S RAUH LM psa
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Table 3 NDVI threshold, oasis area and relative error of oasis inversion in Zhangye Basin

WiH 20004 2005 4F- 20104F 20154F 2018 4F

NDVI S{H 0.28 0.29 0.32 0.41 0.37

ND VI i 2 I 1 B km? 1996.12 2121.48 2243.73 2286.63 2323.48
- b A 25 P 1 AR km? 1985.78 2121.48 2243.73 2285.90 2313.04
BRZE% 0.52 0 0.03 0.45
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Fig.3 Spatial comparison between the oasis boundary determined by land use and

NDVI inversion in the Zhangye Basin in the five stages
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Fig.5 Proportion of oasis, building land, water area and desert area in Zhangye Basin from 2000 to 2020
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Fig.6  Scatter diagram of relationship between oasis area and influencing factors in Zhangye Basin
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Table 4 Correlation coefficient of oasis influencing factors in Zhangye Basin
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The change of oasis structure / scale and its influencing
factors in Zhangye Basin in recent 20 years

Lu Tiaoxue'?, Yang Linshan', Feng Qi', Zhu Meng', Li Naiyu'"
(1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Gansu Agricultural University, Lanzhou
730070, China)

Abstract: In order to clarify the characteristics and driving factors of oasisization in inland river basin, this pa-
per took the oasis in the Zhangye Basin of Heihe River Basin as the research object, obtained the continuous oa-
sis scale data in the Zhangye Basin from 2000 to 2020 based on land use and NDVT data inversion, and analyzed
the law of change of oasis scale and internal structure in the Zhangye Basin. The key factors affecting oasis
change were clarified based on the data of economic, cultural and hydrological resources in the basin in the past
20 years. The results show that the oasis scale in the Zhangye Basin has expanded by 485.78 km® in the recent
20 years, showing a trend of the desert to oasis transformation on the whole. In oasis, the proportion of cultivat-
ed land and unused land was the largest, and the cultivated land area increased the most in the past 20 years, in-
creasing 19.00% compared with 2000, while the forest land area decreased 25.38% compared with 2000. The
changes of oasis scale and internal structure are influenced by natural factors and human activities. Economic de-
velopment and population play a direct role in oasis scale expansion, and irrigation water consumption plays a
decisive role in oasis scale expansion. The results can provide a basis for the rational development of soil and wa-
ter resources in the inland river basin and the future layout of the oasis structure.

Key words: Zhangye Basin; oasis scale; oasis structure; driving factors



