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Temporal and spatial variations of land use and the driving factors in the middle

reaches of the Yangtze River in the past 25 years

HU Xinli' YI Yang' KANG Hongzhang' WANG Bin® SHI Mingchang” LIU Chunjiang' ’
1 School of Agriculture and Biology Shanghai Jiao Tong University Shanghai 200240 China

2 School of Soil and Water Conservation Betjing Forestry University Beijing 100083 China

3 Shanghai Urban Forest Ecosystem Research Station National Forestry and Grassland Administration Shanghai 200240 China

Abstract: The middle reaches of the Yangtze River ( including Hubei Hunan and Jiangxi Provinces) and the “Central
Triangle City Group” are located in the center of the Yangtze River Economic Belt and are one of the key national ecological
security areas. The land use pattern of this region is not only affected by the local geographical environment and social and
economic development but also will be closely associated with the sustainable development of the future social environment.
Based on the Landsat TM remote sensing images of 1990 2000 2010 and 2015 this study reveals the temporal and

spatial patterns of land use change and their relationships with socio—economic factors in the past 25 years by means of
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landscape pattern analysis gradient analysis and correlation analysis. The results showed ( 1) the cropland and forest land
areas were the dominant land types ( 30% and 50% respectively) and the proportion of construction land was <3%. The
land use types ( forest land shrub water body grassland and orchard) with important ecological functions accounted for
67%. ( 2) Along the central city-edge area gradient each land use type showed obvious spatial characteristics. In
particular the proportions of construction land and cropland areas significantly decreased the degree of fragmentation
increased while the forest land tended to be integrated. ( 3) In the past 25 years cropland and forest land decreased by
1.06% and 0.49% respectively and the construction land increased by 1.08%. The degree of regional landscape
fragmentation and the landscape diversity increased. Except for forest land all land use types were significantly related to
socio-economic factors ( population urbanization levels output values of three industry sectors etc.) . These results suggest
that on the one hand compared with the coastal city group land use changes in the middle reaches of the Yangize River
have been relatively small and there is a good basis of land use types for the provision of ecosystem services. On the other
hand there is a great challenge for ecological protection in this region. The main measures are to delineate the red line of
ecological protection protect high—quality cropland control the scale of urban expansion strengthen the construction of
ecological corridors and ecological nodes and enhance the ecological functions of regional landscapes in order to meet the

needs of sustainable development of the Yangtze River Economic Belt in the future.

Key Words: urbanization; land use; landscape pattern; gradient zone; middle reaches of the Yangtze River
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Fig.1 Administrative map of Hubei Hunan and Jiangxi Provinces in the middle reaches of the Yangtze River
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Table 1 Land use type area and area percentage from 1990 to 2015
1990 2000 2010 2015
Land use /km? 1% /km? 1% /km? 1% /km? 1%
Cropland 177513 31.47 175989 31.20 173947 30.84 171497 30.41
Forest 283779 50.31 284958 50.52 284246 50.40 280971 49.82
Shrub 41060 7.28 40458 7.17 39899 7.07 39647 7.03
Orchard 3072 0.54 2909 0.52 3957 0.70 6077 1.08
Grassland 22786 4.04 22403 3.97 21931 3.89 22130 3.92
Water body 23997 4.25 24711 4.38 25811 4.58 26029 4.61
Construction land 9762 1.73 10511 1.86 12336 2.19 15865 2.81
Unused land 2083 0.37 2085 0.37 1900 0.34 1810 0.32
2 1990—2015

Table 2 Landscape indices at landscape level from 1990 to 2015

Period Patch density Largest patch Perimeter area Mean patch Contagion Shannon diversity
( patches/100hm?) index/% fractal dimension area/km? index/% index

1990 0.0967 44.43 1.6344 10.34 42.95 1.28

2000 0.0973 44.96 1.6363 10.28 42.91 1.28

2010 0.0992 44.75 1.6359 10.08 42.21 1.30

2015 0.1060 44.13 1.6379 9.50 40.66 1.33
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3 1990—2015
Fig.3 Land use types from 1990 to 2015 in the study area
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Fig.4 Variations in landscape indices along gradient zones at class level
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6

Fig.6 The population and the social economic indicators of the study area
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Table 4 Correlation coefficient between social economic driving factors and land use types in the study area
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