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Spatiotemporal variation of fractional vegetation cover and remote sensing

monitoring in the eastern agricultural region of Qinghai Province
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Abstract: Based on dimidiate pixel model, the normalized difference vegetation index ( NDVI) datasets deduced from
MODIS product were used to calculate the fractional vegetation cover (FVC) in the eastern agricultural region of Qinghai
Province in vegetation growing season( Apr.—Sep.) from 2000 to 2009. The correlation coefficient method and the ordered
clustering analysis method were applied to detect the spatiotemporal trend and identify abrupt change points. In addition,
DEM was considered to investigate the influence of terrain factors on fractional vegetation cover. The results indicated that .
1) fractional vegetation cover of the study area showed a slightly upward trend from 2000 to 2009 and the change was not
significant; The year of 2001 was a significant abrupt change point, suggesting that the fractional vegetation cover changed
significantly. 2) According to the analysis of fractional vegetation cover responding to terrain factors, the abrupt change
points of fractional vegetation cover can be found at: 2500 m and 4100 m in the elevation zones, 4 degrees and 26 degrees
in the slope zones, respectively. The trend and the abrupt change points in each specific elevation zone and slope zone were
obtained through the investigation of interannual variation and abrupt change year between fractional vegetation cover and
both elevation and slope zones. Furthermore, the contributing factors to spatiotemporal variation of fractional vegetation cover
and its responding to terrain factors were further discussed. It can be conclude that changes in precipitation and returning

cultivated land into forest measurs were the important influence factors, but the latter had a greater influence.
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Fig.2 Fractional vegetation cover and the identification of abrupt change points
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Table 1 The results of trend of FVC
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Table 2 The results of the abrupt change points
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Fig.3 Relationship between growing season precipitation and fractional vegetation cover
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Table 3 Area ratio of FVC at different significant levels in returning farmland to forest areas
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LA 53 No significantly change 44.27 14.11 11.63 46.75
IEME .3 Significantly positive correlation 5.01 2.46 1.21 6.26
IEAH MY 2 Extremely positive correlation 3.59 2.17 0.58 5.19

Ferh TS KR R > 3000m ELIE > 250 14 X 4s,

(2) MR PR = B KIS R R 7 =
AN BIEGE XA] 43 iR/ T 2600m K X 34K
£ 2600—3200m 178 Hiki 111 X A2 4R KR F 3200m (1%
WX K XA TR T 2600m f 95 73 4l , +
iR PR B v, Al ARV A S A b A T N TR
Fiki 1Ly DX b, SR KM HE AR oA T A R
6 AT v G L DX ) 2 R B — | LA B
e F B AT A R, FIOR HER, AR S T
4000m {19 111 T =5 FE [X 38, 35 B2 o0 A5 3 0 o 1) FH s, A
PR TE EEARAG, DR, BIF 9 DX X b I A
TR L, KT I 45 ok U 2% 14 | - R L R K
AL IRPHA MR S 2 R ZE AR 4

P 2.2.1 /NTTRTAT, B 5T X 4 A 7 o X v
R 23 BT 1 3R A5 69 2500m F1 4100m 25 7 5845 45,
EARGXWE, BT R RS HLIX 5
it T IR HF AR I, 2.2.3 /N rb o R A Bl
KEB 3G HAE 4000m UL R SR e A
ARGy LT 2878 5 1800, 1900m 13 R4 [K i kb 8 5%
DR K BT 3 H VAT 1B, o A T AR AR /N R B
T A 5 AR M M T 7= A= A8 2, BT /MR
1R e 4400m 1 4600m &b T 1L TH &5 € X 5, Al
PR R AR, I T RO T R 3, &5 3
FEWFFE DX N 119 43 AR AR #4 5) B4 S oe A B2z iR
K, DR A 7 P A7 MK R A R AR K, B T
EFHES BT X R B 4000m DL F AR B G
PRARG Y DI A R B4R | FLAR S AR TR A4t R
GRAY | AT R K N AR B MR AR LR
VEFRBSE T . WFFEIX 26° K L b 33k 88 4 0 AL 1 78 2
JETE 2001 4B T 28748 AR K — 8B40 JE R 76 T 9%
XSt 1B AR AR, 7 26° LLF S B A 2 AR
— P 43D PR 2 AR K ) 388 0 SOR B 7 55 R
553 1 g2 A R FH AR Ak OGO R 45 44 A8 1k

AT AR EE R, AT X B A B i L A 2001 4F:
KA RAL G KRR AR B AR A4 S % DA
K, GEPETIIRAERBBARR, GERIR
AR5 LA L4307 ol 0, W 5% X R K a1 228 Ak JR
M A it 2 e o B i 728 A 1Y T B i P 3R,
HIB B MR R AR

SCREFET R0 "B FI ] MODIS A8 #45 %4
77 RS T IR AR AR T AR I DA B 5 P AT A B, A
s+ AE AR B 75 10 I 2 S SRR AR L R %) 1 T
TR, FRAT T A A BT AE IR I TR AL
W5 2 W K B A28 A 2 B B A bR it 2 T 52 T
PUER, e AR A i MO AR 7 i JEE 72 A R SE ALK
(el TR P A AR AR B i T
SRR SENS 3 M 45 AR I AR, 4 S M o = A 2
B BA I L2 BORM BT S5 B

References :

[ 1] Zhao H Q. Research on the Vegetation coverage changes of China
based on SPOT- 4/VEGETATION data. Geomatics & Spatial
Information Technology, 2010, 33(1) . 164-166.

[ 2] Zhang B Q, Wu P T, Zhao X N. Detecting and analysis of spatial
and temporal variation of vegetation cover in the Loess Plateau
during 1982—2009. Transactions of the CSAE, 2011, 27(4) .
287-293.

[3] SunHY, Wang C Y, Niu Z, Bukhosor, Li B. Analysis of the
vegetation cover change and the relationship between NDVI and
environmental factors by using NOAA time series data. Journal of
Remote Sensing, 1998, 2(3) : 204-210.

[4] Zhang H B, Tang HJ, Yang G X, Li G, Chen B R, Xin X P.
Changes of spatial-temporal characteristics based on MODIS NDVI
data in Inner Mongolia grassland from 2000 to 2008. Transactions
of the CSAE, 2009, 25(9) . 168-175.

[5] WangH]J, Jin X H, Li HL, Zhang B, Dai S P. NDVI variation
and coupling analysis with climate change in northwest of China

based on GIS and RS. Transactions of the CSAE, 2010, 26(11) ;

http ; //www.ecologica.cn



20 1 B K

%

3

S A AR DXCAE U7 i N s AR

7 2 BRI 55 43 5943

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

194-203.
Fan J Z, Li D K, Dong J F. Remote sensing analysis of vegetation
restoration

province. Transactions of the CSAE, 2012, 28(7) ; 228-234.

in key ecological construction areas of Shaanxi

Song Y, Ma M G. Study on vegetation cover change in Northwest
China based on SPOT VEGETATION data. Journal of Desert
Research, 2007, 27(1) : 89-93.

Song F Q, Xing K X, Liu Y, Liu Z C, Kang M Y. Monitoring

and assessment of vegetation variation in Northern Shaanxi based

on MODIS/NDVI. Acta Ecologica Sinica, 2011, 31 (2):.
354-363.
Yan F L, LiZ, Shao Y, Lu HF, Fan X T, Ren X. Monitoring of

changes in land vegetation covers using NOAA /AVHRR NDVI
datasets. Journal of Lanzhou University: Natural Sciences, 2003,
39(2): 90-94.

Li J, Gong C W. RS monitoring on the dynamic change of
vegetation coverage in Lanzhou South-North hills. Science of
Surveying and Mapping, 2011, 36(2) . 175-177.

Piao S L, Fang J Y. Dynamic vegetation cover change over the last
18 years in China. Quaternary Sciences, 2001, 21(4) : 294-302.
Yu D P, Zhang X, He Y, Shi X. Temporal-spatial variations of
reference crop evapotranspiration in eastern plateau agricultural
region of Qinghai province. Transactions of the CSAE, 2012, 28
(2): 66-71.

Liu L, Yao B. Monitoring vegetation-cover changes based on
NDVI dimidiate pixel model. Transactions of the CSAE, 2010, 26
(Supplement 1) ; 230-234.

Cai B F, Yu R. Advance and evaluation in the long time series
vegetation trends research based on remote sensing. Journal of
Remote Sensing, 2009, 13(6): 1177-1186.

Wang W S, Ding J, Jin J L. Stochastic Hydrology (2" edition) ;
Beijing: China WaterPower Press, 2008, 37-41.

Jiang Z L, Jing C Y, Li D, Yu X, Wu J P. Dynamics of
vegetation and its responses to terrain factors with Mann-Kendall
approach: a case study in Tiaoxi watershed, Taihu Lake. Journal
of Zhejiang University ( Agric & Life Sci), 2011, 37 (6):
684-692.

Wu J H. Consideration on the development of subsequent industry
of forest rehabilitation from slope agriculture project in eastern
agricultural region of Qinghai province. Journal of Hebei
12(6) : 114-115.

Zeng Y N, Jin WP, HeLL, WuKJ, Yu FF, Xu Y Y. Land

Agricultural Sciences, 2008,

use mapping using remote sensing for eastern part of Qinghai

plateau. Transactions of the CSAE, 2012, 28(16) . 225-231.

Sk

(1]

[2]

(3]

[4]

[11]

[12]

[15]

[16]

BT . T SPOT-4/VEGETATION %CHE i+ [ A 9 78 35 5
BAEHETE. M2 52 AR B, 2010, 33(1) ; 164-166.
TREDRE, R, BT, I 30a ¥ w5 A Bl B a5 s AR
Wi 543 Hr. Al TRR2EHR, 2011, 27(4). 287-293.
N, AR, 4080, ARIBUN/R, 225, o A i
i R H 5 1&%9@%—%T~ NOAA I 8] 51 845 43
Mr. EEEEIR, 1998, 2(3) : 204-210.
KA, R, B, 2N, PR, FBOF. 2000—
2008 4E ST R MODIS NDVI B 28 $5AE A8 1k, 4l T R4
7, 2009, 25(9) : 168-175.
FFE, Wit 220, K, #WS R, T GIS MRS Mt
[ P5E NDVI LR AE KK 5 A2 A ndl & k. Al T
247, 2010, 26(11) : 194-203.
WA, 2R, DT, PRVTA T AR IR TR XA R
E,[j((ﬂ BRI, Ak TR, 2012, 28(7) : 228-234.
K4, DAE. 2T SPOT VEGETATION i i) v [ Fe b Al
Bl S5 A . R EVPBE, 2007, 27(1) ; 89-93.
RS, JWIFHE, X, XIE#, FEEE. 5T MODIS/NDVI
B b DA Bl 28 W DU 5 P4, AR 2825, 2011, 31(2) .
354-363.
AL, ZERE, HRZE, ARE, JEWVE, £ 2T NOAA/
AVHRR %&%E@ﬁ%ﬁ*ﬁ%&% R, 22N RAE AR HAR
BR£RR, 2003, 39(2) : 90-94.
ZR06, FRAIA. 22 T R A LR bl R
. MLRLE, 2011, 36(2) : 175-177.
AMETE, RS, SRl 18 A f o A w2 56 (14 B S

A

E‘r

Sl A

PUZEHF5T, 2001, 21(4) ; 294-302.
FHRV, ik, M5, A% FEERTEERILXSHEY

R I 2 A8 fh. Al TR, 2012, 28(2) « 66-71.
XUBE, Wi, FET NDVI GO0 400k B 3 s 28 A . e
TR, 2010, 26(HE T 1) : 230-234.
BRI T, 3T R SRR I R B A B R SRR B 5 3 R B
AN, B, 2009, 13(6) : 1177-1186.

%, Thh, 4R, BEPUKSCE (). dbat.
FZK L HY AT, 2008 37-41.
TLARWE, FAAS, 250, BEM, R 5% °F. 32 H] Mann- Kendall J7
{t%ﬁti&é@#ﬁ%ﬁﬂkiﬁﬂﬁﬁxﬁmﬂ,ljfE’Jﬂm HL- LR
W BRG], WL R (Aol 5 AR |, 2011,
37(6) : 684-692.
RYLLL. KT HEE AR KB B TR 5 2 & &
FE . b4l B4, 2008, 12(6) : 114-115.
BEKAR, BTSCE, IR, RFLVL, TR, R HE R
JEAR AN X - b ) P2 SRy 2 L Aol TR 244, 2012,
28(16) : 225-231.

rRE K

http ; //www.ecologica.cn





