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Spatial-temporal characteristics of three main land-use types in China based on
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Abstract: Human activities have resulted in considerable change in land use and land cover which directly influence the
global climate system. In this study spatial and temporal changes were investigated in three land-use types in China from
2000 to 2013 using MODIS data. The three land-use types consisted of woodland grassland and farmland. The purpose of
this study was to describe the characteristics of vegetation cover change at the national scale using remote sense information.
The results showed that: (1) The average of normalized difference vegetation index ( NDVI) increased in the three land-use

types over the past 14 years. The largest growth rate was found in grassland whereas the most stable growth rate was in
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woodland. An increasing tendency in the NDVI in these land covers was mainly attributed to six national key forestry
projects in China over the past 14 years including conservation of natural forests; development of protective forests along
the Changjiang River: planning for farmland return to woodland; management of the desertification around the Beijing area;
construction of the natural preserve area; and development of forestation with fast-growth tree species. ( 2) The increases in
the NDVI were significant in all sub-elassifications of land covers under the three main land-use types except for paddy
fields in farmland closed-forest land in woodland and high-coverage grassland in grassland. The most significant growth
tendency was found in dry-and in farmland the four cover types ( foresteddand shrubdand open—orest land and other
forest land) in woodland and medium—and low-coverage grassland in grassland. ( 3) The improved area with higher NDVIs
was larger than the degraded area in the three different types of land use. Specifically the improved area and degraded area
accounted for 64.21% and 18.50% of the total farmland respectively. The corresponding values were 54.21 and 20.13%

and 55.53 and 18.23% in woodland and grassland respectively. The significantly improved areas within all three land types
were mainly concentrated south of the Gansu Province and Shaanxi Province and in parts of northeastern China. The
improved areas with higher NDVIs in farmland were mainly located in the northwest region of China whereas the
significantly reduced areas in farmland were found in the urban and high population areas in eastern China. The reduced
areas in woodlands were mainly concentrated in the northeastern regions with high population and forested lands along the
eastern coast of China. The reduction in forested area was mainly due to urbanization in this region in the past years.
However overall the NDVI increased in this region because of the return of farmland to forest forestation and
establishment of the natural forest protection area. Our results indicated that the NDVI can be used as a suitable index to

describe the spatial and temporal changes in vegetation cover at regional and national levels.

Key Words: land use type; NDVI; China; vegetation coverage
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13 14 NDVI
Table 1 Analysis of 14 years annual average NDVI value for three main types of land re-classification
Farmland Woodland Grassland
Land type .
Closed ) . Medium Low
Paddy field Drv land forest Shrubb Sparse Other High coverage . o
Category type Ay e 1y ane ores rubbery woodland woodland grassland coverage coverage
land grassland grassland
2000 0.7860 0.7020 0.8090 0.7444 0.7669 0.7458 0.5870 0.4841 0.3054
2001 0.7930 0.7092 0.8162 0.7529 0.7751 0.7575 0.5913 0.4846 0.3065
2002 0.8003 0.7288 0.8220 0.7636 0.7845 0.7641 0.6063 0.5063 0.3263
2003 0.7924 0.7336 0.8199 0.7620 0.7817 0.7626 0.6122 0.5085 0.3262
2004 0.8047 0.7406 0.8220 0.7674 0.7890 0.7694 0.6058 0.5031 0.3249
2005 0.8022 0.7411 0.8242 0.7681 0.7890 0.7687 0.6080 0.5063 0.3256
2006 0.7996 0.7356 0.8193 0.7655 0.7859 0.7686 0.6033 0.5023 0.3209
2007 0.8126 0.7413 0.8238 0.7705 0.7961 0.7804 0.5951 0.5051 0.3286
2008 0.8112 0.7486 0.8252 0.7702 0.7946 0.7758 0.6107 0.5095 0.3251
2009 0.8047 0.7341 0.8229 0.7680 0.7915 0.7739 0.5914 0.5009 0.3224
2010 0.8123 0.7489 0.8320 0.7800 0.8040 0.7833 0.6080 0.5177 0.3387
2011 0.8050 0.7527 0.8301 0.7754 0.7996 0.7810 0.6120 0.5163 0.3340
2012 0.8072 0.7579 0.8280 0.7807 0.8031 0.7813 0.6246 0.5348 0.3544
2013 0.7946 0.7543 0.8296 0.7794 0.7985 0.7770 0.6188 0.5277 0.3467
0.8018 0.7378 0.8232 0.7677 0.7900 0.7707 0.6053 0.5077 0.3276
Total mean value
. - 0.0081 0.0161 0.0060 0.0102 0.0106 0.0106 0.0108 0.0139 0.0132
Standard deviation
23 3 NDVI
14 o 3
64.21% 18.50% N N N
N N . 2000
4 54.21% 20.13%
;5 55.53%
18.23% N N N N
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