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Table 2 Variation of annual and maximum fractional vegetation cover in each county in Xilin Gol League during 2000-2013

b X& 2000 4F 2001 2 2002 4 2003 £F 2004 £ 2005 £ 2006 £E 2007 £ 2008 4= 2009 4F 2010 4F 2011 4F 2012 4 2013 4F Fi
Index Region Average
o L 10.08 9.97 12.42 1238 1139 1122 1107 1120 14.08 1192 1050 893 1250 1089 11.32
Abaga Banner
FROZRBIN IR
East Ujimgin 13.80 13.56 15.09 1475 14.12 1500 13.32 1230 16.68 1425 1291 13.05 14.77 1414 1413
Banner
ZH8 17.93 17.48 1846 1625 1885 17.89 19.00 1763 1828 16.82 1637 1670 1607 1621 1742
Duolun County
EiEEE e .
Sonid Right 8.44 5.75 8.12 1063 9.15 6.26 8.45 7.44 8.53 7.55 7.88 7.55 9.34 8.04 8.08
Banner

BREER 816 664 892 997 782 629 794 884 908 907 700 627 842 74 799
FIYHEHB  Sonid Left Banner )
B "
Annual | IOERELIE
Xiwuzhumugin 1578 1728 1726 1747 1696 1758 (591 1345 1818 1344 1499 1410 1660 1579 1606

fractional
Banner

vegetation
cover/10 BRERT 1191 1141 1479 1463 1415 1351 1285 1249 1528 1156 1294 1080 1431 1262 13.12
Xilinhot City
e ¥y
Xianghuang 14.45 9.12 12,12 1302 13.62 10.10 1244 10.03 11.01 1018 1041 1249 1072 1224 11.57
Banner

E#H 16.91 1545 1676 1598 1814 1549 1762 1552 1641 1495 1425 1392 1459 1488 1578
Zhenglan Banner

- 3=) 2
Zhengxiangbai 15.10 1237 13.71 1363 1564 1229 1494 1272 13.09 1237 11.58 1277 1228 1356 1329

Banner

KA 1785  14.16 1678 1469 1687 1553 1801 1518 1767 1491 1480 1511 1565 1541 1590
Taipusi Banner

T B B 21.28 2052 2743 2924 2256 2483 2658 2247 2951 2316 2229 21.29 3695 2500 2522
Abaga Banner :

RERIBICIE
East Ujimqin 30.98 33.10 3659 3471 3405 3682 3135 2478 4239 30.75 33.75 3495 4340 3741 3465
Banner

eSS 33.87 3964 4088 37.77 4154 4126 4372 3702 4163 36.69 3681 41.51 41.19 40.66 39.58
Duolun County

EiNELaZ ey
Sonid Right 16.38 R.36 1634 2241 1440 9.14 1966 14.13 1506 1154 13.82 14.61 2282 1510 1527
Banner

AEFERE 1784 1123 1790 2109 1313 1060 17.63 1765 1602 1608 1316 1420 2247 1462 1597
ERKNHEEE Sonid Left Banner
B/ Anvual g G BRI
maximum  Xiwuzhumugin 3318 4335 4529 4120 4061 4399 3964 27.84 4608 2790 3853 3680 49.05 4146 3964
fractional Banner
vegetatiorzx .
cover/10" BHEET 2411 2367 3483 3241 3001 3147 3038 2590 3409 2155 2093 2692 4260 3096 2992
Xilinhot City
HEH
Xianghuang 2925 1689 2567 3046 2511 1864 2053 1833 2285 1695 1882 3067 2648 2072 2424

Banner

IEWE% 31.95 31.69 3596 3579 3617 3192 40.08 2980 3435 29.59 2868 3427 3791 3554 33.84
Zhenglan Banner

n: 1) 4
Zhengxiangbai 2939 2456 3054 3187 3073 2363 3537 2459 2633 2238 2245 3113 3155 3293 2839

Banner

KARSFHE 3523 3234 4001 3860 3837 33.92 -43.87 3240 4237 3204 3390 3722 4220 3085 37.32
Taipusi Banner







221

¥ 34, T MODIS EVI $UE f08 #k 77 # SR AE 478 25 8 AR AU AIE

197

{11]

[12]

[13]

(14]

[15]

(16]

[17]

(18]

vegetation indices: A case study in Hexi Corridor[J]. Chinese
Agricultural Science Bulletin, 2014, 30(19): 45 — 50.(in
Chinese with English abstract)

AN, BER, FEXH. % T SPOT NDVI H#L
JL R A T S A (1], MBSO, 2008, 27(4):
745—755.

Zhang Yuecong, Zhao Zhigiang, Li Shuangcheng, et al.
Indicating variation of surface vegetation cover using SPOT
NDVI in the northern part of North China[J]. Geographical
Research, 2008, 27(4): 745—755. ( in Chinese with English
abstract)

Ti&, k¥, ®WER, 5§ ET GIMMS AVHRR NDVI
BB =L TR KSR £ AL BRER
%, 2011, 33(8): 1613—1620.

Wang Qiang, Zhang Bo, Dai Shengpei, et al. Dynamic
changes in vegetation coverage in the Three-North Shelter
Forest Program based on GIMMS AVHRR NDVI[J].
Resources Science, 2011, 33(8): 1613—1620. ( in Chinese
with English abstract)

HEWYE, HIEE, B30, % 2000-2010 FEAHEEK
T o M 2 AR T]. AR, 2013, 33(24): 7798 —T7806.
Yuan Lihua, Jiang Weiguo, Shen Wenming, et al. The
spatio-temporal variations of vegetation cover in the Yellow
River Basin from 2000-2010[J]. Acta Ecologica Sinica, 2013,
33(24): 7798 —7806. ( in Chinese with English abstract)
T, BT E, BER, § MEESEERAETTE
FR[J]. HhERELZHRE, 2013, 28(7): 774—782.

Jia Kun, Yao Yunjun, Wei Xianggin, et al. A review on
fractional vegetation cover estimation using remote
sensing[J]. Advance in Earth Sciences, 2013, 28(7): 774—
782. (in Chinese with English abstract)

TN, FBE, HEE % SRRHREEESD
a4 R ERBUAR . EFTEER, 2009,
18(4): 1472—1477.

Wang Haimei, Li Zhenghai, Han Guodong, et al. Spatial
distribution and temporal changing of vegetation cover in
Xilinguole steppe region[J]. Ecology and Environmental
Sciences, 2009, 18(4): 1472—1477. (in Chinese with English
abstract)

WotHg, BRI, FICE. BREBEFIRLKET K
SRR PEEMRER, 2007, 29(1): 44—49.
Yang Guangmei, Min Qingwen, Li Wenhua. Estimation and
enlightenment of economic losses due to grassland
degradation in Xilinguole steppe[J]. Chinese Journal of
Grassland, 2007, 29(1): 44—49. (in Chinese with English
abstract)

B, MR, TEE S URTEERRELRE R
BEEAHTI. EIRE, 2008, 17(6): 2312—2318,

Li Zhenghai, Bao Yajing, Wang Haimei, et al. The analysis
on degeneration status and the drving force of Xilinguole
steppe[J]. Ecology and Environment, 2008, 17(6): 2312—
2318. (in Chinese with English abstract)

TIEHE. BIARIE B S TR AR I i 2 AR LR 2 A ).
TEARIAE, 2012, 40(13): 7839—7841.

Wang Haimei. Study on the spatial-temporal change law of

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

(271

desertification in Xilinguole League{J]. Journal of Anhui
Agriculture Science, 2012, 40(13): 7839—7841. (in Chinese
with English abstract)

KA, M. ET MODIS EVI & /&= BT
WEFF[T]. R TR, 2005, 21(10): 90—94.

Wang Changyao, Lin Wenpeng. Winter wheat yield
estimation based on MODIS EVI[J]. Transactions of the
Chinese Society of Agricultural Engineering (Transaction of
the CSAE), 2005, 21(10): 90—94. (in Chinese with English
abstract)

KWE, ki, &E, % MODIS/NDVI fl MODIS/EVI
FERHS BRI MR A R E ] R TREER
2008, 24(3): 167—172.

Zuo Lijun, Zhang Zeng, Dong Tingting, et al. Application of
MODIS/NDVI and MODIS EVI to extracting the

“information of cultivated land and comparison analysis[J].

Transactions of the Chinese Society of Agricultural
Engineering (Transaction of the CSAE), 2008, 24(3): 162—
172. (in Chinese with English abstract)

Mg, EAEE, Z0IE, %. MODIS NDVI 5 MODIS EVI
RIS T, SR, 2010, 6: 73—78.

Li Wenmei, Qin Zhihao, Li Wenjuan, et al. Comparison and
analysis of MODIS NDVI and MODIS EVI{J]. Remote
Sensing Information, 2010, 6: 73 —78. (in Chinese with
English abstract)

Liu H Q, Huete A. A feedback based modification of NDVI
to minimize canopy background and atmospheric noise[J].
IEEE Transactions on Geoscience and Remote Sensing, 1995,
38: 457—463.

B4, BB, . GHREHE DR AR AR
AW BEFEE, 2011, 33(4): 690—697.

Xi Guangcai, Kang Muyi, Li Yafei. Analysis of land use
change and its driving force in Xilingol Leaguse[J]].
Resources Science, 2011, 33(4): 690—697. (in Chinese with
English abstract)

B, EER. FIF MODIS/EVI KA FHIHHE 4T 57
PRI W], HUPERIZBERR, 2007, 26(6): 40—47.
Zhao Wei, Li Zhaoliang, Impact of drought on the vegetation
state using MODIS/EVI time-series data[J]. Progress in
Geography, 2007, 26(6): 40—47. (in Chinese with English
abstract)

Jakubauskas M E, Legates D R, Kastens J H. Harmonic
analysis of time-series AVHRR NDVI data[]].
Photogrammetric Engineering and Remote Sensing, 2001,
67(4): 461—470.

EHE, skits, EEF, & ETHREFTERMIN
RILHL X SR IRIRE[T]. BATIRER, 2010, 25(9):
1607—1617.

Hou Guanglei, Zhang Hongyan, Wang Yegiao, et al.
Application of harmonic analysis of time series to extracting
the cropland resource in northeast China[J]. Journal of
Natural Resources, 2010, 25(9): 1607—1617. (in Chinese
with English abstract)

AAERIE, T3 ET ENVI A GIS BARME T IRSAE R
B AT, ARAERIR], 2013, 38(5): 14—18..



198 R TFEZ (http://www.tcsae.org) 2015 4E

Zhao Cuie, Ding Wenrong. Dynamic monitoring of spatial-temporal changes of vegetation restoration on Loess

vegetation coverage in Longchuan river drainage basin based Plateau in  Shaanxi-Gansu-Ningxia region[J]. Acta

on ENVI and GIS technology[J]. Forest Inventory and Geographica Sinica, 2012, 67(7): 960—970. (in Chinese with

Planning, 2013, 38(5): 14—18. (in Chinese with English English abstract)

abstract) [32] EB%, M. BHRIEREEFEMIMLEE M R
(28] Kaufman Y J, Tanre D. Atmospherically resistant vegetation PR RIRED]. WS ERE 525, 2002, 2: 49—51.

index (ARVI) for EOS-MODIS[J]. IEEE Transactions on
Geoscience and Remote Sensing, 1992, 30(2): 261 —270.

Wang Zhonghua, Guo Yuanchao. The cause analysis of
grassland degradation and desertification in Xinlin Gol and

[29] BRW, XF, EH, % T NDVIGL - HERNE its’ protection and utilization countermeasures[J]. Inner
EHEHB SN ERNI]. P EahlkREoR %M, 2012, Mongolia Science Technology and Economy, 2002, 2: 49—
32(6): 18—23. 51. (in Chinese with Chinese abstract)

Li Liangcai, Deng Li, Cao Ying, et al. Vegetation dynamic 331 BEE, TR, AxE. SHREYERTEASBREE
monitoring in mining area based on DNVI serial images and S0 ARFFRBE, 2011, 23(12): 31—34.

dimidiate pixel model[J]. Journal of Central South University Ma Qingxia, Wang Xingchen, Gao Zhiguo. Climate factors
of Forestry & Technology, 2012, 32(6): 18—23. (in Chinese analysis of the desertification in Xinlin Gol grassland[J].
with English abstract) Northern Environment, 2011, 23(12): 31—34. (in Chinese

[30] Toby N, Carlson, David A,et al. On the relation between with English abstract)

NDVI fractional vegetation cover and leaf area Index[J]. [34] Z=tE. hEG T SRk R HBT st ). S ER R
Remote Sensing of Environment, 1997, 62(3): 241 —252. 21997, 30(6): 1—9.

(311 ZEWXN, FEEF, JifE. UL 10 SEBH 73 L A Li Bo. The rangeland degradation in North China and its
I BAFIELT]. HREREAR, 2012, 67(7): 960—970. preventive strategy[J]. Scientia Agricultura Sinica, 1997,
Li Shuangshuang, Yan Junping, Wan Jia. The 30(6): 1—9. (in Chinese with English abstract)

Characteristics of vegetation cover change in Xilin Gol League based on
MODIS EVI data

Yang Qiang, Wang Tingting, Chen Hao, Wang Yundong
(School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Xilin Gol League located in the middle of Inner Mongolia is not only one of the most important sand sources, but
also the important protection barrier of ecological environment in North China. The condition of vegetation in the Xilin Gol
League will affect the quality of ecological environment in Beijing-Tianjin-Tangshan (BTT) and even the eastern region in
China directly. In this paper, the Xilin Gol League was selected as the research area, and the data set of fractional vegetation
cover in Xilin Gol League during 2000-2013 was built based on MODIS EVI (enhanced vegetation index). The MODIS EVI
data set during 2000-2013 was reconstructed by using the harmonic analysis of time series, because the product of MODIS
EVI has noisy data under the effect of atmospheric conditions and land surface conditions. In order to extract the pure
vegetation and pure bare land information for estimating the fractional vegetation cover effectively, the linear model was
utilized in the decomposition of mixed pixels in the MODIS EVI data set. Then the fractional vegetation cover data set was
estimated and built with the extracted information mentioned above based on MODIS EVI in Xilin Gol Leagune. The temporal
and spatial variation of vegetation in the study region was analyzed by spatiotemporal series analysis during 2000-2013.
According to the study method and results, the average fractional vegetation cover showed a slight decline in Xilin Gol League
and the annual maximum fractional vegetation cover increased with smaller amplitude on the whole. From the spatial
distribution and variation, the fractional vegetation cover in eastern and southeastern area of Xilin Gol League was relatively
high, such as East Ujimqin Banner, West Ujimqin Banner, Duolun County and Taibus Banner. However, the fractional
vegetation cover of northwestern area including Sonid Left Banner and Sonid Right Banner was relatively low. From the
temporal trend, with the influences of sandstorm, drought and other weather disasters, as well as the intensified husbandry
activities in the study area, the overall improvement of fractional vegetation cover was not obvious, and the fractional
vegetation coverage decreased significantly in part of the area, although the study area had carried out large-scale ecological
environment protection measures, such as returning grain plots to forestry (grass) and afforestation for about 30 years,
especially during 2000-2013. The phenomenon of grassland degradation and land desertification was becoming more and more
serious. The fractional vegetation cover was gradually turning into the lower situation from the low status in the central area of
Xilin Gol League, the fractional vegetation coverage between 0.4 and 0.6 decreased during 2000-2010, but was raised since
2013, and the area with high fractional vegetation cover gradually became higher in part of Xilin Gol League during
2000-2013. Through the study, the trend of spatial and temporal variation in Xilin Gol League was revealed clearly for the
local region, and the cause of the phenomenon was also directly pointed out. Thus, the study content and result provide the
reference for the protection and restoration of the local region, and even for the whole China. At the same time, the estimation
method of fractional vegetation cover in the study can innovate the thinking and provide theoretical basis to some extent for
arid and semi-arid region.

Key words: vegetation; harmonic analysis; pixels; time series analysis; decomposition; cover



