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Fig.1

Location map of the arid northwestern China combined with spatial distributions of various factors (A.location map;

B. spatial pattern of mountain-plain systems; C. ESP-LUC; D. MODIS-NDVI; E. air temperature; F. precipitation )
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Table 1 Summary of the four selected representative basins
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Table 2  Statistics of ESA-LUC system corresponding to MODIS-NDVTI in the arid northwestern China (2005)
ESA-LUC MODIS-NDVI
Fr
(i e i/ MH KA PR {E
1 10 Cropland-Rainfed AR 0.05 0.96 0.61
2 11 Herbaceous cover RAP} | 0.03 0.96 0.46
3 20 Cropland-Irrigated THE AR 0.02 0.99 0.62
4 30 Mosaic cropland/tree LIRSS 0.05 0.96 0.49
5 40 Mosaic vegetation/tree NI N0 0.00 0.98 0.45
6 60 Tree cover PR, 0.37 0.92 0.81
7 61 Tree cover 0.44 0.90 0.74
8 70 Tree cover 0.00 0.97 0.78
9 72 Tree cover 0.00 0.02 0.01
10 80 Tree cover 0.02 1.00 0.74
11 90 Tree cover 0.74 0.91 0.85
12 100 Mosaic tree/shrub/herbaceous AT B 0.00 0.98 0.68
13 110 Mosaic herbaceous/tree/shrub M 0.00 0.99 0.72
14 120 Shrubland LN 0.00 0.91 0.19
15 122 Shrubland deciduous SR DN 0.02 0.70 0.14
16 130 Grassland i -0.09 1.00 0.26
17 140 Lichens and mosses WA EEE 0.02 0.49 0.14
18 150 Sparse vegetation R E -0.03 0.90 0.21
19 170 Tree cover LCEINTE 0.65 0.84 0.75
20 180 Shrub or herbaceous cover HE&ARAF} -0.06 0.99 0.55
21 190 Urban areas Ik 0.01 0.90 0.41
22 200 Bare areas #Hib -0.05 0.99 0.10
23 201 Consolidated bare areas [E SEAE -0.02 0.86 0.08
24 202 Unconsolidated bare areas E[riprg; S -0.02 0.67 0.08
25 210 Water bodies TR, -0.30 0.99 0.23
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Fig.2 Conceptual framework of the "Type-Value" correspondance for reclassification of

desert-oasis system along with the distribution of possible errors
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Table 3 NDVI thresholds for reclassification of the

desert-oasis systems
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Fig.3 Precision assessment of the reclassification thresholds for the desert-oasis systems
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Fig.4 LUC variation trends in the desert-oasis systems of the four representative regions(2001—2015)
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Table 3 Vegetation dynamics in the arid NWC and the

four representative areas (2001 to 2015)
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Table 4 Areal proportions based on statistical significance

3.3.1

and Sen’s slope tested NDVI variations (%)
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Table 5 Areal statistics of the stable and the unstable regions (10* hm?)
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Fig.5 Land cover distribution of the stable area along with the SS tested NDVI variation in space
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Fig.6 Land cover distribution of the unstable area along with the SS tested NDVI variation in space
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Division and application of desert-oasis system in arid Northwest
China based on ESA-LUC and MODIS-NDVI

Wu Lei, Li Changbin, Wang Liuming, Xie Xuhong, Zhang Yuan, Wei Jianmei
(Colllege of Earth and Environment Sciences/ MOE Key Laboratory of Western China’ s Environmental Systems,
Lanzhou University, Lanzhou 730000, China)

Abstract: In this study, the ESA-LUC and MODIS-NDVI data were adopted for pixel comparisons to calibrate
matching values (thresholds) between the two datasets. Based on which, ESA-LUC types were clustered into
three types including oasis vegetation (OV), desert vegetation (DV) and bareland (BL) by application of the
calibrated NDVI thresholds. Correspondingly, it is the water outside the arid desert-oasis system that supports
the OV growth, while local precipitation provides water for physiological consumption of the DV. The third type
of the BL includes desert, hamada, gravel desert, and so on, featuring very low greenness or non-vegetative
land surface. It is concluded that the referenced LUC is essential for NDVI thresholds determination for Cluster-
ing. NDVI thresholds were remarkably different due to hydrometeorology, matrix characteristics and oasis devel-
opment in the middle and lower reaches where dominate the desert-oasis system, in the selected four representa-
tive basins. Classification by clustering results into strong effectiveness of oasis extension, local precipitation and
desert matrix on vegetation dynamics. It is found that the stable OA become greener while the stable BL, barer
during the time period from 2001 to 2015. In the unstable area, more increase is found near the stable OA, while
less of that is located mainly in the interior desert where local precipitation feeds vegetative prosperity. Overall, a
simple filtering technique provides opportunities for people to classify the arid desert-oasis system for better un-
derstanding of relationship between ecological water consumption and vegetation growth, then benefits soil-wa-
ter planning and desert ecology protection in the resource-scarce and water-shortage area in Northwestern China
Key words: oasis vegetation; desert vegetation; bareland; ESA-LUC; MODIS-NDVI



