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Changes of NDVI and Its Responses to Temperature and
Precipitation on Loess Plateau over Last Ten Years

CHEN An-an, SUN Lin, HU Bei, LUO Long-cheng, WANG Jun
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Abstract: LLand cover change and its response to climatic variations is an essential part of researches on global
climate change. Based on SPOT normalized difference vegetation index(NDV1), the land cover changes of
the loess plateau during the last ten years were analyzed at multi temporal scales using several geo-statistical
methods, as well as the response of NDVI to the precipitation and temperature. The results show that the
vegetation cover increased substantially during 1999—2008. All the NDVIs at the scales of 10-day, month
and season showed single-peak curves with the maximum in August and the minimum in February. Monthly
scale was found the appropriate scale for the study addressing the response of NDVI to precipitation and tem-
perature on the loess plateau. The responses of NDVI to temperature and precipitation varied at different
scales on loess plateau. The coefficients of correlations between NDVI with temperature were greater than
that with precipitation at 10~day or month scale, while lower at season scale.

Keywords: NDVI; the loess plateau; temperature; precipitation; correlation coefficient

’ b
[1]
o b
[2-3]
o b
b b o hY
(normalized difference vegetation .
index, NDVD) Lol - NDVI .
:2011-03-24 :2011-06-02
: “ NDVI 7(10106927) ;
“ — 7 (30500077)
(1989—), ( ), s s . E-mail: chenananl126@163. com,

(1974—) ., ( ), , , , , —
. E-mail: wangj@nwu. edu. cn,



216 31
, VGT NDVI 1999 1 2008 36
o , SPOT-VGT NDVI )
NDVI , NDVI . . , 1 km,
ESN
, ( , http://cdc.
cma. gov. cn/) )
L1z20] ’
, NDVI .
. 1999—2008 SPOT- 2.2
VGT NDVI ; 2.2.1 NDVI ArcGIS 9. 2 ,
(MVO) ., ; SPOT (DND) (D
NDVI . NDVI .NDVI [—1.1].
) NDVI=DN « 0.004—0. 1 D
’ SPOT DN
o NDVI [—1.0,1.0],
1 2.2.2 NDVI ArcGIS 9. 2
, Spatial Analyst Cell Statistics
’ MAX NDVI MVC
(34"—40°N, 103"~ 114°E), 1 000 (maximum value composites) .
~1 500 m, 6.4 10° km?, 264 NDVI
( ) 5.3%C 1, "
‘ , Mo, :rflleN bV, (2)
. 9 X s Mypyy —— NDVI . My,
2 i . NDVI  ; =n NDVI
, , NDVI . Mypvi,
. , NDVI
3.6~14.3 C. 150~750  2.2.3
mm, 7—9 60% ~ 61 ’
80% 5% ArcGIS 9.2
,  kriging , ,
R Excel
" s NDVI
0 95190 350 570 760 km NDVI
1 , Excel CORREL ,
0 NDVI(1999 1 2008 36 )
2 (1999 1 2008 36 )
2.1 o 1 NDVI(1999
NDVI 1 2008 36 ) (1998 36
(http: // free. vgt. vito. be/) SPOT- 2008 35 ) .



5 10 a NDVI 217
ON9 ) ) 0.6
a y=0.010 5x-20.507 5
o . R R*=0.798 7
1
NDVI E 0
s Excel CORREL s z —e—NDVI
0 NDVI (1999 1 —2008 36 s [ — & E(NDVI)
o 0.4 - - - - -
) (1999 1 2008 36 1999 2001 2003 2005 2007 2009
. 1 , i
, 1999 1
1998 36 1
s 1999 1 NDVI o
1 ,NDVI s
1 R , 2
. 0—2 NDVI
0 079 0
o fEFRIBN, ERRAE, FHEERED
3 2 1999—2008 NDVI
1.1r
3.1
19992008  NDVI s %
2 . NDVI i 07}
. q
0 k=S ——NDVI—if ff
¢  2a), 9.9%/10 a, 0.5 —e—NDVI— Bk
NDVI 2008 (0.53) O
"0 1 2 3 4 35 6 71 8 9
2001 (0. 43), 1999—2008 WEAEE
NDVI 2b),10 a 3 NDVI .
. NDVI
’ NDVI ] 2.2 NDVI
123 NDVI
’ 0—3 4
’ ’ . NDVI
N H 10 a ’
’ € R NDVI 0—1
° 9 ° , 0—2
3.2 NDVI 1
8.2.1 NDVI : 0.92  0.91, :
079 3 ) . 1 N
NDVI .
. NDVI 0—3
0.
1—4 s 1 ﬁ
. 0.7
’ 0.90; 8 E —A—NDVI—iR f#
s 0. 84, s 0.5} —8—NDVI— 7K
NDVI o .
0.35 1 2 3
, NDVI . ZES
1 3 4 NDVI .



218 31
3.2.3 NDVI s NDVI
40 NDVI s
0—2 5 L1516 , NDVI
, NDVI N ,
) [17-18] ,
o NDVI 0 NDVI ,
, 0.85 0.87; [19-20]
NDVI . ,
0 . 70% , 7.8
1.0 )
@) 10 a NDVI
0.6
ﬂ ’
m% 0.2 .
K 0.2 o
B ——NDVI—ifi fif , N
-0.6 —8—NDVI—f K
-1.0 ’
0 1 2 2) NDVI
FE
5 NDVI . ’
3) NDVI
, NDVI
4
1999—2008 o
NDVI ,
f315] L ]
.— [1] Cui L L, Shi]J. Temporal and spatial response of vege-
[15]
° ’ tation NDVT to temperature and precipitation in eastern
NDVI 2 , . . . .
China[ J]. Journal of Geographical Sciences, 2010, 20
’ NDVI1 (2):163-176.
1 3 ’ [2] Manuel C. Molles Jr. Ecology: concepts and applica-
’ NDVI tions| M |. 4th ed. New York: McGraw-Hill, 2008, 10.
s 426-427.
NDVI ° [3]
NDVI (M. : +2003:4-7.
, [4] Curran P. Multispectral remote sensing of vegetation
i , NDVI amount[ J]. Progress in Physical Geography, 1980, 4
(0.92), (3):315-341.
0. 90) 0. 85) i NDVI [5] Nezlina N, Kostianoyb A, Li B L. Inter-annual varia-
0. 91) (0. 84) bility and interaction of remote-sensed vegetation index
(0. 87) ’ NDVI and atmospheric precipitation in the Aral Sea region[]].
Journal of Arid Environments, 2005,62:677-700.
X ’ (6] . . .
° [J]. »2007,31(6):1054-
’ NDVI N 1062.
° [7] Parinaz Bajgirana, A Darivishsefatb, A khalilic, et al.
N NDVI N Using AVHRR-based vegetation indices for drought

monitoring in the northwest of Iran[J]. Journal of Arid

Environments, 2008(2) :1086-1096.



5 10 a NDVI 219
[8] Jeremy Weiss, David Gutzlera, Julia A Coonrod., et al. [l ,2005,9(3) :308-313.
Seasonal and inter-annual relationships between vegeta- [15] s R s NDVI
tion and climate in central New Mexico, USA[J]. Jour- [Jl. ,2010,32
nal of Arid Environments, 2004,57:507-534. (9):1769-1776.
[9] . . s NDVI [16] . N s NDVI
(1] ,2010,32(9) :1777-1782. 5 (7. +2009,25(6) ;
[10] Zhang J Y, Dong W J, Ye D Zh, et al. New evidence 725-733.
for effects of land cover in China on summer climate [17] Xin Zh B, Xu J X, Zheng W. Spatiotemporal varia-
[J]. Chinese Science Bulletin, 2003, 48(4):401-405. tions of vegetation cover on the Chinese Loess Plateau
[11]  Jean-Marie Kileshye Onema, Akpofure Taigbenu. (1981-—2006) : Impacts of climate changes and human
NDVTI-rainfall relationship in the Semliki watershed of activities[ J]. Science in China Earth Sciences, 2008,51
the equatorial Nile[ J]. Physics and Chemistry of the (1):67-78.
Earth, 2009,34.711-721. [18] s . NDVI N
[12] > s . . 1981—2001 [Jl. ,2006,25(5) :477-481.
NDVI Ll ,2008,31(6) [19] . , , 19972006
940-945. NDVI [Jl.
[13] s s . SPOT 4 ,2009,24(9) :387-391.
. ,2008,23(1) [20]
67-71. (Il ,2009,29(5) . 867-
[14] s s NDVI §73.
( 102 )
[7] . . . [10] , ; ,
0. . (. 52004, 39
2006,18(3):1017-1019. (5):516-519.
[8] [11]
AR : ; (AR ,2003,38(1):31~
2007(3) :61-64. 34.
[9] , . . [12] ; ,
(1. ,1999,30 L. 22010, 45(4)
(4):348-353. 107-111.
( 114 ) [18] Van der Kleij C S, Hulscher S ] M H. Louters T.
[14] , R R Comparing uncertain alternatives for a possible airport
[J]. island location in the North Sea[J]. Ocean &. Coastal
,2009,20(1) :35-39. Management, 2003,46 (11/12):1031-1047.
[15] Klungboonkrong P, Taylor M A P. A Microcomputer- [19] , , , —
based system for multicriteria environmental impacts [J].
evaluation of urban road network[J]. Computer, Envi- »2009,25(2) :129-132.
ronment and Urban System, 1998,22(5) :425-446. [20] s > s
[16] . , , [yl ,2009,26(2) ;
. 169-175.
,2007,22(6) :872-879. (21] . ,
[17] , . AHP [Jl. ,2005,25(3) :397-403.
0. r22] S

,2007,18(3) :50-56.

(Il ,2007,27(2) :150-153.



