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Table 1 Trends of NDVI in different type of land use and land cover of
no change dynamic in theTibetan Plateau from 2000 to 2017 (P<0.05)
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Figure 1 Characteristics of construction land in Tibet Autonomous Region and Qinghai Province. (a) The area in 2016; (b) the rate of expansion from

2009 to 2016. Data source: http://tddc.mlr.gov.cn/to_Login
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Figure 2 The annual change of built-up areas (a) and traffic roads (b) of major cities in Tibet Autonomous Region and Qinghai Province
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Spatial and temporal characteristics of land use and cover
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The Tibetan Plateau (TP) is an important ecological security barrier for China and, indeed, for all Asia. Land use and land
cover changes in the plateau not only affect the ecological environment and regional development of the plateau itself but
also affect the stability and economic development of ecosystems in eastern China and other parts of Asia. This paper is
based on an examination of the achievements of land use and cover change in the TP and a reanalysis of data including that
of Climate Change Initiative Land Cover from 1992 to 2015; land use data provided by the Resource and Environmental
Science Data Center of the Chinese Academy of Sciences for 1995, 2000, 2010 and 2015; and statistical data from Qinghai
and Tibet. The paper analyzes the overall characteristics of land use and land cover changes in the TP and the spatial and
temporal processes and their driving forces of land use and land cover change in typical regions and land types. This
research is important not only for land change science and global change research but also for the promotion of the plateau
and its adjacent areas. In recent decades, research has shown that the land use and land cover structure of the TP is stable,
and the proportion of first-level land use type change was less than 7% from 1992 to 2015. Most of these changes are single
time changes, with multiple land change occurring only in 1.85% of the total change area. The quality of land cover has
been improved in areas where no land type change occurred. The Normalized Difference Vegetation Index (NDVI) showed
an increasing trend in 24.45% of the area and a decreasing trend in only 1.31% of the area. The area of cultivated land,
forest, grassland, wetland, and construction land on the plateau has increased, whereas bare land, glacier, and snow cover
area has decreased. In most parts of the TP, the quality of alpine grassland has improved; however, in some areas, it has
degraded at a local scale. Most of the woodland has recovered well after phased changes. Prior to 1980, there was a rapid
increase in cultivated land area, but this has since become stable with only minor increases. However, the utilization
intensity of cultivated land has increased significantly in recent years. Construction land has expanded significantly, and the
recent growth rate has accelerated since 2010. Both the increasing speed of change and the construction land area in
Qinghai Province are higher than in Tibet. There has been a general trend of a slight decrease in bare land change. In
densely populated areas in the Yellow River-Huangshui River Valley and the One-River-Two-Tributaries area, land types
that are closely related to human utilization such as construction land, cultivated land, and artificial woodland have
undergone obvious changes. In pastoral areas, such as the Northern Tibetan Plateau and the Source Regions of The Three
Rivers, overgrazing and ecological construction have significantly affected land cover. In the Qomolangma National
Nature Preserve, land use types are diverse; changes are complex; and land cover is more sensitive to both climate change
and human activity. There are limitations to the study of land change in the plateau, such as the difficulty of meeting the
needs of ecological construction with existing data and the lack of in-depth understanding of the process of land use change
and its environmental effects. Field monitoring and remote sensing techniques must be strengthened in order to clarify the
process of land use intensity change and its impact on the ecological environment of the TP. These improvements will
better serve the construction of an ecological security barrier and the sustainable development of the region.
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