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Abstract: The Shendong mining area is located in Southeast of 
the Ordos Plateau, at Northern edge of the Loess Plateau in the 
Northern Shaanxi and at the Southeast edge of Mu Us Desert.  
It is one of the major coal production centers in China. It is 
classified as the arid and semi-arid desert area. In order to 
achieve the harmonious development of Northern Shaanxi 
Province and control the impacts of modern coal mining on 
land desertification and geological environment at the junction 
of desert and loess area in the North of Shaanxi Province, this 
paper uses MODIS NDVI data for the dynamic analysis of 
vegetation changes covering period 2000-2014. The results 
indicate that vegetation coverage in North of Shaanxi Province 
area has an overall increasing trend over 15 years. Most of the 
surface vegetation coverage has improved; the degree of 
desertification declined; very severe and severe desertification 
areas have reduced from 59.81% to 28.28%. The fragile 
ecological environment and arid climate are main natural 
driving forces for land desertification, however, underground 
mining activities are also a noticeable factor.  

I. INTRODUCTION 
The northern Shaanxi province of China is rich in coal 

resources. The coalfield proven reserves are higher than 
1339 Mt. It is one of the world's seven biggest coalfields 
(Wu et al.2009). However, the mining area has temperatures 
of a continental climate. The geographical environment, for 
the Mu Us Desert and the loess plateau border areas, lacks 
water resources, vegetation is sparse, ecological 
environment is fragile, and the quality of natural 
environment is on decline (Liu et al. 2011). Since the 
1980’s, the country started the large-scale investment in the 
development of the North of Shaanxi province. Mostly very 
thin strata cover coal seams. The mining subsidence would 
cause huge loss of water resources, but also wind-blown 
sand flow on the earth's surface (Zipper et al.2011). The 
fragile ecological environment and the influence of human 
activity in the north of Shaanxi lead to desertification and 
sandstorm. 

II. STUDY AREA AND DATA 

A. Study Area 
Study area is located at the central part of Loess Plateau, 

which include Yulin city and Yan'an city of Shaanxi 
province, with a total area of 92521.4 km2.  

B. Data 
This research adopts the Earth Resources Observation 

Science centres in the United States in 2000-2014 (Earth 
Resources Observation and Science Centre, EROS) provide 
the spatial resolution of 1 KM which contains the Shaanxi 
province of MODIS Vegetation index (MOD13A3) products 
(MODIS/Terra Vegetation Indices or L3 Global 1000 m SIN 
Grid V005). 

C. Method 
This paper use the maximum synthesis (MVC) to extract 

the maximum NDVI of the year, also Fractional Vegetation 
Coverage (FVC) is used to reflect the desertification (Gu el 
al.2009). FVC is defined as on the ground of vertical 
projection area of percentage of the total area of statistical 
area, is a comprehensive quantitative indicators of plant 
community covering the surface condition. FVC is 
widespread use in hydrology, climate, environment and the 
assessment of land degradation, desertification, etc. FVC 
formula described as below: 

 
FVC =  (NDVI −  NDVIsoil)/ ( NDVIveg −  NDVIsoil) (1) 
NDVIsoil = !"#$%&∗!"#$%&'! !"#$%&∗!"#$%&'

 !"#$%&! !"#$%&        (2) 
NDVIveg =
(1 − VFCmin) ∗ NDVImax −  (!!!"#$%&)∗!"#$%&'

!"#$%&!!"#$%&        (3) 
 
When the area approximately take VFCmax = 100%, 
VFCmin = 0%, FVC can be defined as formula (4) 
 
FVC = (NDVI − NDVImin)/( NDVImax − NDVImin)    (4) 
 

This paper takes a confidence level of 95% and 95% in 
the study area as NDVImax and NDVImin separately. 

III. RESULTS 

A. Dynamic change analysis of vegetation 
For average NDVI change trend year by year in northern 

Shaanxi province showed in Figure 1. In the period of 2000-
2014, the mean NDVI although there are fluctuations, but 
overall trend is on the rise (R2 = 0.906). In each year of 12 
months NDVI value rose after a fall trends, and rising faster 
than falling. A maximum NDVI from 0.389 to 0.573, was 
noticed from July through September; Minimum value from 
0.147 to 0.194, was from January to March. It showed as 
obvious seasonal changes. 
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FIG 1-Annual maximum NDVI trend 

B. Temporal change analysis of desertification degree 
According to the different vegetation coverage the 

desertification degree could be divided into micro, mild, 
moderate, severe and extreme (Table 1). Statistical analysis 
related to the area and proportion of each desertification 
degree is presented in Table 2. The extremely severe 

desertification area of the overall trend tended to decrease 
year by year. The extremely severe desertification area was 
22267 km2 in 2000, which declined to 11885 km2 in 2014. 
The area accounts for 18.84% in 2000 going down to10.06% 
in 2014. Extremely severe desertification and severe 
desertification transferred to moderate, mild, micro degree 
of desertification grades. 

 
 

TABLE 1: CLASSIFICATION OF DESERTIFICATION DEGREE IN NORTHERN SHAANXI 

Land	Desertification	Grade	 Extremely	 Severe	 Moderate	 Mild	 Micro	
FVC	 	0.1	 0.1-0.3	 0.3-0.5	 0.5-0.7	 0.7-1	
NDVI	 	0.19	 0.19-0.34	 0.34-0.51	 0.51-0.78	 0.78-0.83	

TABLE 2: LAND DESERTIFICATION AREA AND PERCENTAGE OF NORTHERN SHAANXI 

Year 
Extreme Severe Moderate Mild Micro 

Area 
km2 

Percentage 
% 

Area 
km2 

Percentage
% 

Area 
km2 

Percentage
% 

Area 
km2 

Percentage
% 

Area 
km2 

Percentage 
% 

2000 22267 18.84 48418 40.97 21971 18.59 8102 6.86 17416 14.74 
2001 16846 14.26 38898 32.92 33942 28.72 8755 7.41 19733 16.70 
2002 13030 11.03 33901 28.69 42232 35.74 8991 7.61 20020 16.94 
2003 12770 10.81 43582 36.88 32045 27.12 9042 7.65 20735 17.55 
2004 13009 11.01 34068 28.83 33397 28.26 13384 11.33 24316 20.58 
2005 14699 12.44 40399 34.19 29198 24.71 11133 9.42 22745 19.25 
2006 14339 12.13 28135 23.81 31440 26.60 18765 15.88 25495 21.57 
2007 13879 11.74 29037 24.57 38837 32.86 13100 11.09 23321 19.73 
2008 14160 11.98 26460 22.39 36399 30.80 16457 13.93 24698 20.90 
2009 11231 9.50 21229 17.96 33889 28.68 26944 22.80 24881 21.05 
2010 13190 11.16 27686 23.43 35493 30.03 15238 12.89 26567 22.48 
2011 13345 11.29 21985 18.60 34554 29.24 21781 18.43 26509 22.43 
2012 10993 9.30 17734 15.01 31129 26.34 28074 23.76 30244 25.59 
2013 11124 9.41 17058 14.43 30634 25.92 33172 28.07 26186 22.16 
2014 11885 10.06 21529 18.22 30296 25.64 26863 22.73 27601 23.36 

 

C. Characteristics analysis of spatial distribution 
According to the division of vegetation coverage level of 

land desertification in the study area, and get space 
distribution of land desertification in northern Shaanxi in 
2000-2014 by using ArcGIS (Figure 2). The most serious 
desertification regions are located at the boarder of the Inner 

Mongolia plateau and Mu Us Desert. Serious desertification 
area (marked in red – top of the legend) are mostly 
concentrated in the north of relatively high latitude. The 
severe desertification areas are mainly in Yulin city of Fugu 
county, Shenmu county, Yuyang district and Hengshan 
county and Dingbian county. 

 

 
FIG 2-Vegetation coverage map in 2000-2014 

IV. CONCLUSIONS 
This paper is using the MODIS Terra satellite Normalized 

Difference Vegetation Index (NDVI) data during 2000-
2014. The desertification land classification combined with 
linear regression analysis method, vegetation coverage and 
dynamic change of land desertification in northern Shaanxi 
province were analysed. The results showed that over the 

past 15 years, most of the surface vegetation cover has 
improved. The primary reason is the input and the attention 
of the environmental protection in Shendong mining area. 
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