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Dynamic Analysis of Land Use Structure in Tuojiang River Basin Based on GIS and Fractal
Theory

XIE Xianjian

(School of Geography and Resources Science of Neijiang Normal University, Neijiang, Sichuan 641000, China)

Abstract: Based on the spatial land use database of Tuojiang River Basin in 2000 and 2020 year, the complexity, stability and
dynamic change of the spatial structure of land use were quantitatively analyzed by using GIS technology and fractal theory. The
results show that: 1) All land use types has fractal characteristics. Fractal dimension can represent the change of land use spatial
pattern. 2) In the past 20 years, the main land use types in Tuojiang River Basin are cultivated and forest lands, accounting for
more than 90% of the total area. Affected by human activities, there is a process of mutual transformation between different land
use types. The main characteristics of land transformation are that cultivated and forest lands decreases in a large area, while
urban and rural construction land expands rapidly. 3) The total fractal dimension of land use is increased from 1.351 to 1.503, the
stability index of the overall spatial structure of land use is decreased from 0.149 to 0.003, which indicate that the spatial mosaic
structure of land tends to be more complex and the stability become worse. 4) There are some differences in fractal dimensions
and stability indexes of different land use types. Except for unused land, the fractal dimensions of other land use types tend to
increase, and the spatial mosaic structure tends to be complex. The stability indexes of cultivated, forest, grass and urban and rural
construction lands are decreased by 80.137%, 52.439%, 55.556% and 26.957% respectively, and the spatial structure tends to be
unstable, while the stability index of water area become larger and its spatial structure tends to be stable.

Key words: Tuojiang River Basin; Land use; Fractal dimension; Stability
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Fig. 1 Location diagram of Tuojiang River Basin
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Table 3  Fractal dimensions under different land use types in 2000 and 2020

A hib A Y Ay K- RA R? DIYEE D IR AD
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2020 InA=1.406InP+1.033 0.941 1.422
4 2000 In4=1.5251nP-0.043 0.948 1.311 0.015
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Table 4 Patch areas, quantities and fractal dimensions under different land use types

- ) 27 Efhy BEYRL JEHK (m) BEH T B (hm?) - BB 1 A (hm?) SR D
A 2000 32532 259 459 119.459 3103 179.311 95.389 1.354
2020 29418 262 759 298.351 3013 841.025 102.449 1.529
ML 2000 10 790 40303 813.938 546 388.876 50.638 1.336
2020 11081 38 696 120.021 502 292.198 45.329 1.422
Hi 2000 967 3422 702.114 45375.539 46.924 1.311
2020 1062 3 665 076.504 46 494.631 43.780 1.416
bl 2000 1835 6 702 749.952 62 952.500 34.307 1.447
2020 1776 7 008 591.566 66 700.000 37.556 1.572
I % FRBH 2000 6921 11 987 248.066 97 667.450 14.112 1.270
2020 7976 17 288 216.528 219 232.692 27.487 1.332
R 4, 2000 26 66 771.035 534.628 20.563 1.371
2020 160 513 927.659 7537.758 47.111 1.371
it 2000 53071 321 942 404.563 3856 098.304 72.659 1.351
2020 51473 329931 230.630 3856 098.304 74.915 1.503
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Fig. 4 Stability indexes of spatial structure under different land uses
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