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Abstract This research takes oasis in the middle reaches of Heihe Basin in northwestern inland as study area,
based on land use data, basic geographic information database, DEM, soil database, climatic data and DEMSP/
OLS night light database, applies multiple time-series Logistic stepwise regression model to analyze driving factors
for landscape types changes during 1986-1995, 1995-2000, 2000-2010, and reveals to what extent that water
resource spatial distribution constrains to cropland and construction land. Conclusions are obtained as follows. 1)
No general driving factors affect cropland increasing during each time period, while elevation and human activities
present general driving factors for cropland decreasing. General driving factors for construction land increasing are
elevation, distance and human activities, which have different driving directions based on different time periods. 2)
Pumped wells and waterways share similar influential pattern on cropland and construction land changes with
influential scope from 1 km to 1.5 km. Waterways constrain more than pumped wells. 3) The elevation influential
scope on cropland and construction land is beneath 3500 m, with main constraint from topographic relief effect.
The research results reveal the key instructional meanings for optimizing water and land resources spatial
distribution, and improving utilization of water resource in oasis area.

Key words landscape types changes; multiple time-series; water resource; driving forces; Logistic regression
model; middle reaches of Heihe Basin
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Fig. 2 Landscape types maps of middle reaches of Heihe Basin in 1986, 1995, 2000 and 2010
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Fig. 3 Landscape types changes driving factors of middle reaches of Heihe Basin
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Table 1 Landscape types table of middle reaches of Heihe Basin in 1986, 1995, 2000 and 2010
1986 4F 1995 4F 2000 4 2010 4
SRR
T R/km’ Lt % A /km® L fsil % TR km’ L fil/% TR/km’ L fil/%
B 3528.00 18.02 3235.07 16.53 3748.04 19.15 3441.45 17.58
i 1237.41 6.32 1298.75 6.64 1219.37 6.23 1223.57 6.25
Fih 4731.65 24.17 4865.76 24.86 4560.93 23.30 4538.33 23.19
TR 546.96 2.79 598.72 3.06 510.80 2.61 335.72 1.72
AR 305.97 1.56 300.21 1.53 321.35 1.64 804.48 4.11
A 9223.12 47.12 9274.61 47.38 9212.64 47.07 9229.55 47.15
T, 5k 2.38% A1 0.11% . #F b3 == 2ok [ A Bldb . Mo B KIRWFEAL
Hb . B KSR Ak, R e Al A T 3.2 =WMEBTRIIREh A

117 8 5 ] L 1 35 ke 1 R At 2% S5O A
F, 0T BN SO R AR AL R RN SR A

2000—2010 4 (a], HEdb A7 P, 2 HH
BTN . FRHb | b R R ) M RS BN K
Hov, R Y 38 Tk B K SR b 2L, TR M
Vol /D> T2 LA A oAy g5 FH b RN A R P M, S B S T
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Table 2 Regression results of cropland increasing in middle reaches of Heihe Basin

1986—1995 4F

1995—2000 4 2000—2010 4F

S

B exp(B) B exp(B) B exp(h)
527 — — 0.479 1.615 -0.982 0.375
e 0.490 1.633 0.396 1.486 — —
578 — — — — 0.274 1.316
iER R ST UEr — — -0.572 0.564 — —
FEAILTIR S -0.438 0.645 — — — —
P — — — — _ _
HEL R B AR S — — 0.293 1.340 0.895 2.448
ISP e — — — — — —
S MR — — — — -0.501 0.606
SN — — — — — —
EAIERRL — — — _ _ _
HH -0.186 0.830 -0.071 0.931 0.431 1.539
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Table 3 Regression results of cropland decreasing in middle reaches of Heihe Basin

1986—1995 4F
Al

1995—2000 4 2000—2010 4E

B exp(B) B exp(B) B exp(f)
K 0.793 2210 0.754 2.126 0.236 1.266
e — — — — 0.399 1.490
£/ — — — — — —
R TR U -0.924 0.397 — — 0.923 2.518
FEHLH-E 5 — — -0.515 0.597 0.368 1.445
P I — — — — ~0.844 0.430
BF R R AR R 0.629 1.877 — — — —
ISP, €l 0.117 1.124 0.118 1.126 0.063 1.275
PRtk — — — — — —
SRR — — — — — —
SRR — — — — — —
HHL -0.322 0.725 -0.395 0.674 0.243 1.275
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Table 4 Regression results of construction land increasing in middle reaches of Heihe Basin

1986—1995 4 1995—2000 4 2000—2010 4
ST

B exp(f) B exp(h) B exp(B)
273 0.873 2393 0.404 1.497 -0.563 0.570
e — — — — 0.765 2.149
[ -0.368 0.692 — — -0.245 0.783
S SR S -1.803 0.165 — — -0.543 0.581
FRAILIFRE S -1.495 0.224 -1.429 0.240 -0.236 0.790
I M 0.492 1.636 — — — —
PR R R AR RS -0.861 0.423 -0.500 0.606 1.280 3.596
ISPl e -0.074 0.929 -0.090 0.914 -0.229 0.795
Ptk A — — — — — —
ST AL 0.68 1.973 — — — —
AR — — — — — —
WL -2.744 0.064 -1.119 0.326 1.062 2.893
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