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Spatiotemporal Variations of NDVI in Ningxia Hui Autonomous Region

DU Ling-tong'?, TIAN Qing-Jiu'
(1. International Institute for Earth System Science, Nanjing University, Nanjing.
Jiangsu 210093, China; 2 Key Laboratory for Restoration and Reconstruction of Degraded
Ecosystem in North-western China of Ministry of Education, Ningxia University, Yinchuan, Ningzxia 750021, China)

Abstract: Based on SPOT-VGT NDVI and meteorological data from 1999 to 2009, the paper synthesized
monthly and yearly maximum NDVI, and standardized anomaly NDVI. Using some spatiotemporal analysis
methods, such as regression analysis, correlation analysis and variation coefficient, the paper studied the dy-
namic characteristics of vegetation in Ningxia Hui Autonomous Region over recent 11 years. The spatial dis-
tribution analysis results show that the NDVI values were higher in the north and the south part, but lower
in middle. This characteristic agreed with the geographical division and vegetation distribution pattern of
Ningxia. The NDVI values changed greatly over time and responded closely to yearly precipitation, especially
in the drought zone located in the middle of the region. The NDVI in most places within the region increased
during the period and in only five areas decreases of NDVI were found, which indicated the whole vegetation
cover the region became better over the period. The spatiotemporal variations of NDVI show that the ecosys-
tem has been gradually improved in recent years as the NDVI variations responded clearly to the ecosystem
changes. There had some ecological restorations projects applied recently, which might be the major factor
that resulted in the increase of NDVI in the region.

Keywords: NDVI; regression analysis; variation characteristic; Ningxia Hui Autonomous Region

, [7] , [8] , 20 a
[1-3]
b b b
b ’ b
(6] [9-10]

b b b
:2010-12-22 :2011-03-03
: “ ”(NZ0947) ; “

”(2010CB951503)
(1980—), ( ) s s , . E-mail; dult80@

qq. com,



5 NDVI 209
& ° s N , 10 d
S . 10 d \
. , 10 d NDVI .
e . . 10 d SPOT-
, . VGT NDVI , ,
. . . NDVI . ,
B NDVI, NDVI
, 4 NDVI NDVI(
[18] s , O) ,
NDVI .
. 1999 2.2
SPOT-VGT NDVI , 11 a NDVI ,
’ , NDVI
\ NDVI ,
“ ”» s [20]
1 , .
, [21-23] |
; 104°17"—107°39"E  35°14"—39°23'N yis =y
Zi;— ! ! 2)
’ ’ ’ 0;
’ 51 800 kmz ° . HE4 N H i,jVNDVI
’ .1 Y A 5 yz‘.;‘vi J
’ . NDVI 5 y,— Jj NDVI
” , , . NDVI
R s 3 5 0 J NDVI
, 2 000 m \ , , .
o ) O 2 .
9 ’ 1) 5’\“9 OC ) ’ O
292 mm., . P , o
2 000 mm . 2008 618 2.3
2
2.1 . ,
[8,22,24-25] s
SPOT-VGT (NDVD x NDVI y ,
(1ol 1999 1 2009 12, , NDVI
11 a . DN ,
. (1) NDVI .

NDVI=0. 004 XDN—O0. 1

’

QD)

TIXZ:I(I,- Xy,-)*zlx,-_zlyi
b= i= i=1 =

n n (3)
n X Z:lff —( Elf,- )2



210 31
h— 5 n , y——NDVI 5 n
n=11; x; 5oy . R
NDVI, £ . ,
k>0 NDVI . .
) . ) ( .
ko, k ) .
. k
3
k . 3.1
. x  NDVI , NDVI 0.1
y . F .NDVI
. ;0.1 . .
5= . B 0.1~0.8
F=——— ) .
lé(y,-—y,)z/n—Z .
.yi——NDVI ; y——NDVI X )
i v, NDVI ; =1, NDVI
n . , NDVI
2.4 . NDVI 0.1 .
x  NDVI v NDVI 0.1 .
, Pear- s
son y NDVI NDVI .
e ’ ’ ’ H
i(a‘,—;)(y,—i) ’ ’
Py = — (5) R
N/é]l(ar,-*})z . é(y,*&)Z , NDVI
Ty 5 X 5oy 3.2
NDVI; x 3 oy— . 19992009
NDVI i n . NDVI, 132 ,
., NDVI NDVI .
. . 7y >0 1999—2009 . (7
. NDVI . NDVI,
Ty <0 ’ NDVI=- S NDVI, )
NDVI , ni=l
s 1, NDVI in s NDVI—
95 ) 132 , 1999—
2009 NDVI C D,
, NDVI .
[2223] ’ 10 km X 10 km
' e : NDVI . :
\/ —7 2 NDVI
c,=Yr—lm 6)
‘ y NDVI .
.Cy—— Dy NDVI;  NDVI .



ol

NDVI 211

NDVI , 7 927 km?*, 3 140 km?,
2000 2005 , NDVI 4 453 km?, 333 km?,
0.1, NDVI ,
’ NDVI
) NDVI
0.6f ——NDVI -+- BWEE 1500
° 0.5+ 1400
oo @) =2-5818x+280.7 6 g
= 04f.......* . R=0.0339 _o.. {300 E
LOr o oK e | R = N AR — 3T A I R Sl T SCT e ey Can 1#
i Z 0.3} g 1200 &
' ' 0.2l 7=0.009 8x+0.242 3 1100 e
= 0.6 ' R'=0.4108
2 0.1 0
Z 0.4 1999 2001 2003 2005 2007 2009
F 4
0.2
3 NDVI
i 1999 2001 2003 2005 2007 2009
=S 3.3
1 NDVI ,
, 1999 11 a
,  1999—2009
’ 40 11 a
2),
( ) NDVI 49 400
( ’ km?®, 95. 09%;
2000,2004—2006 2008 , )
) 2 549 km®, 4.91%.
2000 )
0,
, , 2001
s 200 11 a .
E
;[:-E 1.0f N ot
uﬁ; ' $
0 A C L
= pLI
= -1.0f wad &
: ¥
= ol - ‘ - ' - B TR
1999 2001 2003 2005 2007 2009 :-‘“ » iy
F 4 R ‘.?
2 . —_‘_J-.‘ -:“_ ;
PR E
F, R ’
NDVI X w “-r
NDVI , 2 gty
: s
, C 3,
NDVI{&
1999 ’ . <-0.0090 ¥
, , I -0.0090~-0.0045: <
I -0.0045~0.0045
,NDVI , 10.0045-0.0090 0 25 S0km
2000 ( ) L_1>0.0090

o 2000—2007 , 4 11a NDVI



212 31
NDVI , ,
) F ,
. , 61. 87% a= “ ” 28] 90 ,
0.25 , 75% s 21 s
33.34% a=0.05 . )
95% . , 38.13% . “ 7
a=0.25 , 4 .
5%, .
a=0.05 o s
a=0.25 o o
[26-27] s
, 1999 N
¢ D, : 11a A
42 169 km?,
81.17%. 25 591 km?, | i
49.26 % ; 750 km?, e
1.45%. 255 o
km?*, 0.50%,  NDVI — “’ﬂ &
’ i ’ . % R
. <050
’ B -0.50--0.25
mm 0.25-0.25
° [ 0.25~0.50 ¢
[ >0.50 9
1 11 a
k /km’ /% 5 NDVI
£<—0.009 0 255 0.50 -
—0.009 0<<A<<—0. 004 5 495 0.95
—0. 004 5<£<C0. 004 5 9 030 17.38 19992009
0. 004 5<<£<20. 009 0 16 578 31.91 : NDVI
£>>0.009 0 25 591 49. 26 . 11 a
NDVI o ,
1999—2009 ,
NDVI Pearson ( , 0.1
5), NDVI , , .
NDVI , . ,
’ . 0.3~0. 4, 0.4,
’ ° , 11 a ,
° 3.2
,20 90

0.1~0.2



ol

NDVI

213

b b o
4
1999—2009 SPOT-VGT ND-
VI , 11 a
s 1999 ND-
VI ,
(D N
b o
NDVI ,
, NDVI
(2) s
81.17% NDVI , 61.87%
a=0.25 ,  NDVI
NDVI o
(3) ,NDVI
5 o
,NDVI ,
b
4) s NDVI
, NDVI
b
, s NDVI
L ]

[1] Keeling C D, Chin J F, Whorf T P. Increased activity
of northern vegetation in inferred from atmospheric CO,
measurements| ] |. Nature, 1996,382.:146-149.

[2] Tucker C J, Stayback D A, Pinzon J E, et al. Higher
northern latitude NDVT and growing season trends from
1982 to 1999[J]. International Journal of Biometeorolo-
gy, 2001,45:184-190.

[3] Stow D A, Hope A, Mcguire D, et al. Remote sensing

of vegetation and land-cover change in Arctic Tundra
Ecosystems[ J]. Remote Sensing of Environment, 2004,

89:281-308.

(4]

L6]

[7]

(8]

(9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Weiss J L, Gutzlera D' S, Allred Coonrod J E, et al
Seasonal and inter-annual relationships between vegeta-
tion and climate in central New Mexico, USA[]J]. Jour-
nal of Arid Environments, 2004,57:507-534.

Jiang X G, Wang D, Tang L L, et al. Analysing the
vegetation cover variation of China from AVHRR-NDVI
data [ J 1.
2008,29(17).5301-5311.

International Journal of Remote Sensing,

Julien Y, Sobrino J A. Global land surface phenology
trends from GIMMS database[ ] ]. International Journal
of Remote Sensing, 2009,30(13):3495-3513.

Myneni R B, Keeling C D, Tucker C J, et al. Increased
plant growth in the northern high latitudes from 1981 to
1991[J]. Nature, 1997,386:698-702.

. . . .20
[J]. :C, 2003,33(6):554-565.
N ,Son Yowha.
[J7]. ,2010,40(7) ;s
561-565.
Lyl . 2010,40(7):566-
576.
(I :D 2002, 321031~
1040.
. , (NDVD)
0l
,2005,16(2) ;284-288.
. . 1982-1999
LIl ,2007,62(1) ;41-51.
. . .o 20
LJl. ,2007,18
(8):1745-1750.
. , . 21

(1. +2003,25(2) 232~
236.

Chen Y H, Li X B, Shi P J, et al. Intra-annual vegeta-
tion change characteristics in the NDVI-Ts space: Ap-
plication to farming-pastoral zone in North Chinal ] ].
Acta Botanica Sinica, 2003,45(10):1139-1145.

s s

[Jl. .D ,2007,37

(11):1504-1514.

Ul ,2001,21(4):322-327.

Maisongrande P, Duchemin B, Dedieu G. VEGETA-
TION/SPOT: an operational mission for the earth mo-
nitoring; presentation of new standard products [J].

International Journal of Remote Sensing, 2004,25(1):



214 31
9-14. [24] s . SPOT VEGETATION
[20] s , 1992 [Jl. ,2007,27(1) .89~
. .1994,9(2) :106-112. 93.

[21] Liu W T, Negron Judarez R I. ENSO drought onset [25] s . SPOT-VGT 8
prediction in northeast Brazil using NDVI[]J]. Interna- [Jl. ,2008,30
tional Journal of Remote Sensing, 2001,22(17) ;3483 (5):46-51.

3501. [26] ,

[227 Weiss E, Marsh S E, Pfirman E S. Application of (. ,2009,13(6):1170-1186.
NOAA-AVHRR NDVI time-series data to assess chan- [27] Herrmann S M, Anyamba A, Tucker C J. Recent
ges in Saudi Arabia’s rangelands[J]. International Jour- trends in vegetation dynamics in the African sahel and
nal of Remote Sensing, 2001,22(6):1005-1027. their relationship to climate[ J]. Global Environmental

[23] Barbosaa H A, Huetea A R, Baethgenb W E. A 20- Change, 2005,15(4) :394-404.
year study of NDVI variability over the Northeast Re- [28] Lucc
gion of Brazil [ J]. Journal of Arid Environments, [l ,2006,25(6) :94-101.

2006,67(2) :288-307.
89 )

[13] Genet M, Kokutse N, Stokes A, et al. Root reinforce- 1625.
ment in plantations of Cryptomeria japonica D. Don [15] De Baets S, Poesen J, Reubens B, et al. Root tensile
effect of tree age and stand structure on slope stability strength and root distribution of typical Mediterranean
[J]. Forest Ecology and Management. 2008, 256: plant species and their contribution to soil shear
1517-1526. strength[J]. Plant Soil, 2008,305:207-226.

[14] Claus A G E. Effect of stand age on fine-root biomass [16] Pollen N. Temporal and spatial variability in root rein-
and biomass distribution in three European forest chro- forcement of streambanks accounting for soil shear
nosequences[ J]. Can. J. For. Res., 2005(35):1617- strength and moisture[ J]. Catena, 2007,69:197-205.

203 )
[13] s , . ,2009,20(2) :271-276.
[Jl. ,2005,38(8): [19] , ,
1699-1705. [J]. ,2007(12) :213-218.

[14] . . [20] , , ,

(1. ,2006,22(23); LIl ,
59-62. 2003,31(1) :45-47.

[15] . . [21] , )

(7. +2003,19(6) :66-67. (Il ,2008,24(6) ; 11-14.

[16] ; , . / [22] . . L.

[l .2006,22(5) :184-190. ,2004,18(6) ;15-18.
[17] s s s SPAD-502 [23] s s
[1]. +2005,24(12) :1543-1548. [J]. +2010,35(3) :85-87.

[18] . . [24] ) ,

[l [J. ,2010,16(3) :37-39.



