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Dynamic evolution analysis of land use (land cover) in Horqin Sandy Land based

on long time deries landsat data
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Abstract: This study takes the dune-meadow transition zone of Horqin Sandy Land as an example. Based on the
interpretation and classification of 15 Landsat TM/OLI remote sensing images from 1987 to 2017, we systematically analyze
the dynamic evolution law of land use/land cover in the study area in the past 30 years by referring to the ecological
vegetation succession research method. The results show that; (1) With the decision tree classification algorithm, the
classification accuracy of all images is more than 88% , among which the highest classification accuracy in 2017 is 95.24%,

which meets the requirements of classification research. (2) There is a vegetation structure characteristic of Semi-shrub -
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Meadow - Shrub in the study area, and the overall change of land cover shows trend is "

evolution in southern degradation
in northern" . Combined with the results of comprehensive dynamic change analysis of land use and land cover, it is shown
that the study area follows the general law of dynamic change of land cover resources in arid and semi-arid areas under the
intervention of human activities on the whole. It reflects the continuous instability and vulnerability of the ecological
environment in the study area. (3) The total area of land use/land cover change in the study reached 2623.59 hm®, and the
overall change intensity is 63.76%. And the proportion of forward succession is 52.61% , which is mainly characterized by
the continuous decrease of Semi-shrub area and the continuous expansion of Alpine meadow area. But at the same time, the
area of Semi-shrub turned sandy land was 184.95 hm®, indicating that local retrograde evolution occurred simultaneously in
the research area dominated by grazing. (4) The centroid of main land cover have obvious southward shift, with the Forest,
Meadow and Crop land shift to the north with great human influence during 1987 to 2017. And the centroid migration
distance of main land cover descending is “ Crop land > Semi-shrub > Shrub > Alpine meadow > Wetland meadow >
Forest”. By recording the continuously expanding spatial and temporal patterns in Horgin Sandy Land, the study
demonstrated the potential of remote sensing-ecological and time series images to track land use changes at a resolution of 30

meters, providing a reference for improving the dynamic monitoring efficiency of land use in arid and semi-arid areas.

Key Words: decision tree; land use and land cover; Landsat TM/OLI; dynamic change of land use and land cover;

centroid shifting
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Fig.2 Landuse/Landcover classification map of 1987,1997.2007 and 2017 in study area
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Fig.4 Interannual change trend of land use and land cover in study area from 1987 to 2017
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Table 1 Acreage and rate of land use and land cover change in study area from 1987 to 2017

BHERS AFALTE A Change area/hm? 4K Gradient/ %

Land cover type 1987—1997  1997—2007  2007—2017  1987—1997  1997—2007  2007—2017 1987—2017
Ml Forest -29.25 -717.31 186.57 -1.04 -3.06 10.63 0.91
M Shrub 42.57 -11.61 25.02 1.08 -0.27 0.59 0.46
LHEM Semi-shrub 5.67 -558 398.07 0.03 -3.06 3.15 -0.27
WP HbE ] Wetland meadow -35.37 14.31 -18 -1.25 0.58 -0.68 -0.44
Vi # A Alpine meadow 11.61 326.34 -327.78 0.28 7.66 -4.36 0.08
#tib Crop -36.63 251.01 -190.53 -1.86 15.69 -4.64 0.39
bt Sand -16.29 -37.8 -119.7 -0.38 -0.92 -3.20 -1.31
KR Water 14.13 58.86 -43.2 0.83 3.17 -1.77 0.56
A Construction -18.63 36.63 107.28 -1.58 3.68 7.88 3.42
KA HIHL Unused 62.19 -29.43 9.27 60.09 -4.06 -4.06 13.10
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Fig.5 The structure characteristic of land use/land cover of 1987.1997.2007 and 2017
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Fig.6 Comprehensive dynamic change of land use and land coverchange in study area
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Table 2 Sequencing of change units of main land use/land cover in study area ( 1987—2017)

B Sales] e TR i B S
Main change type Rank Change area/hm? Propotion in penera] propotion
total change/% in total change/%

L A—HEMN Semi-shrub—Shrub 1 233.37 8.90 8.90
AP NV b A Semi-shrub— Alpine meadow 2 214.83 8.19 17.08

Y i—2HE A Sand— Semi-shrub 4 156.69 5.97 23.06
Vo fr] M Alpine meadow—> Crop 5 153.18 5.84 28.90

Y ith— P H ] Sand— Alpine meadow 6 137.61 5.25 34.14
e N —PRHL Semi-shrub— Forest 7 122.49 4.67 38.81
TNV HFEAA] Shrub— Alpine meadow 10 72.9 2.78 41.59

Y Hi—HE M Sand— Shrub 11 70.11 2.67 44.26
TN —HRHI Shrub—Forest 12 63.72 2.43 46.69
HEb—HkH Crop—Forest 17 54.54 2.08 48.77
Vo3t A — b E AT Alpine meadow— Wetland meadow 18 40.14 1.53 50.30

Vb Ui E A kM Alpine meadow— Forest 22 31.41 1.20 51.50

B th— 1B 554 Crop— Wetland meadow 23 29.25 1.11 52.61
NV I Semi-shrub—Sand 3 184.95 7.05 59.66
TN HEIN* Shrub—Semi-shrub 8 110.88 4.23 63.89
MeH—2EHEM* Forest—Semi-shrub 9 84.87 3.23 67.12
Mits— Vb AT * Forest— Alpine meadow 13 59.31 2.26 69.38

T 5 fa]—HE M Wetland meadow—Crop 14 58.05 2.21 71.59
MHL—TEM * Forest—Shrub 15 56.88 2.17 73.76
HEHb— VPRI * Crop—Alpine meadow 16 55.62 2.12 75.88
Vo E AT 2 FEM* Alpine meadow— Semi-shrub 19 39.96 1.52 77.41

o N T ML Alpine meadow—>Construction 20 39.6 1.51 78.91
VM E A B ML Alpine meadow—Construction 21 33.75 1.29 80.20
Mt —Biih * Forest—Crop 24 28.44 1.08 81.29
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Fig.7 Gravity center migration map of land use and land cover in different periods
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Table 3 Centroid migration direction and distances of main land cover
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