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Abstract: To analyze the variation of vegetation growth and further explore the reasons for these changes in Hubei Province,
we extracted landscape type information of Hubei Province in 2005, 2010, and 2015 using Landsat data, and analyzed the
spatial and temporal evolution characteristic of landscape patterns. Based on the MODIS NDVI data in the summers of 2005
to 2015, the characteristics of spatial and temporal variation in NDVI and its significance were explored by using unitary
linear regression analysis, Theil-Sen median trend analysis, and Mann-Kendall test. The relationship between NDVI and

climatic factors ( temperature and precipitation) was explored using the least squares method. The relationship between
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NDVI and human economic activities was also examined based on DMSP/OLS and NPP-VIIRS night-time light data. The
results concluded that cultivated land and construction land were the landscape types that varied most in the study area
between 2005 and 2015. The area of cultivated land continued to decline, and most of the area lost was transferred into
construction land. The area of construction land continued to increase, and most of this increase was transferred from
cultivated land and woodland, which were distributed in Wuhan City, Jingzhou City, and Xiangyang City. The NDVI value
of the study area was generally high in the west and low in the east. The areas with higher NDVI values such as Shiyan and
Enshi had woodland as the major landscape type. The areas with lower NDVI values such as Wuhan, Xiangyang, and
Jingzhou, had construction land as the major landscape type. The overall variation of NDVI showed a slight improvement
trend in Hubei Province. There was also an obvious declining trend for NDVI variation in some areas. The NDVI in the
northwestern and western parts of Hubei Province increased slightly, and the vegetation in the Wuhan city showed a
degrading trend. The correlation between NDVI and climatic factors ( temperature and precipitation) was weak, which
indicated that climatic factors are not the dominant factor causing NDVI variation. There was a significant negative
correlation between NDVI and night-time light value, with a correlation coefficient of r=-0.8030. Overall, human economic
activities were negatively correlated with NDVI, which also showed partitioning characteristics. Human economic activities
have inhibited NDVI in areas where construction land is dominant such as Wuhan and Xiangyang, while NDVI is promoted
in areas where woodland is dominant such as Enshi and Shiyan. Human economic activities were the key driving force for
landscape pattern and vegetation variation in the study area. Urban expansion was the main reason for the spatial and

temporal variations of vegetation in Hubei Province.
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Fig.1 Geographical location of Hubei Province
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Table 1 Landscape pattern classification standard
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First classification Secondary classification First classification Secondary classification
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Fig.2 Land use map of Hubei Province 2005,2010 and 2015
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Fig.4 Landscape area and its change of first level in the past decade in Hubei
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Table 2 Statistics information of main landscape changing types in Hubei Province from 2005 to 2015 ( km?, %)

{2 Change type i Area/km? i L Percent/ %
BAZE L None 101019.27 97.49
7K B #E 9 Tl FiH Paddy field-Industry area 644.99 0.62
EHEE A Tolk I Dry land-Industry area 417.56 0.40
A5 Tl FH b open forest land-Industry area 200.50 0.19
7K B %G g Ji FG ML Paddy field-Residential area 140.47 0.14
7K B #E 97K Paddy field-reservoir 130.42 0.12
ELHu %G M Ji Fo ML Dry land-Residential area 105.86 0.10
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