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Correlation Between NDVI and Different Climate Indices in North China

FENG Min'?, SUN Yan-ling', LIU Bin', WANG Zhong-liang'
(1. College o f Urban and Environment Sciences, Tianjin Normal University ., Tianjin 300387, China;
2. College of Geography and Tourism, Chongqing Normal University , Chongqing 400047, China)

Abstract: This paper analyzed the correlations between normalized differential vegetation index(NDVI) and
different climate indices(annual mean temperature, annual precipitation, aridity index, biological heat index
and biological humidity index) in North China from 1982 to 2006. Results showed that temporal change of
NDVI presented an overall upward trend, especially in farmland and bush land. Mean annual temperature
and biological heat index increased significantly, while annual precipitation, aridity index and biological hu-
midity index decreased. Overall, the NDVI was significantly negatively correlated with aridity index in corre-
sponding period and positively correlated with temperature in previous period. The NDVI for grassland had a
significantly positive correlation with mean annual temperature and precipitation and a most significantly neg-
ative correlation with aridity index. The NDVTI for farmland and bush land was significantly positively corre-
lated with mean annual temperature. In addition, there were significant spatial differences in the correlation
between NDVI and climatic indices in North China.

Keywords: NDVI; climate index; correlation analysis; North China

) . o (nor-
, malized difference vegetation index, NDVI)
“ ” [1]
o b b
[3]
, NDVI [ee], ,
e NDVI ,
:2013-01-26 :2013-04-07
. “ 7 (41001022) 3
“ ”(2012BAC07B02) 3 (NCET-
10-0954) 5 (YF11700102) ; (2011)
(1989—), ( ) B , . E-mail:fengminqj@163. com,

(1977—), ( ), s , , . E-mail:flyling99@163. com,



1 247
NDVI N , o
., LIchi NDVI ,
, NDVI ‘ ,
;. NDVI o
Rasumsen % NDVI ; 1.2 NDVI
- “ o NDVI \ GIMMIS/NDVI(global inven-
’ ’ tory modeling and mapping studies/normalized
= NDVI ’ difference vegetation index) NASA (na-
tional aeronautics and space administration)
’ - , 15 d.
10 °C (BWD 1982 1 2006 12, 8 km X
(BK). 8 km, Albers o ) ArcGIS
9.3 NDVI ,
[12] X ’ (maximum value composites, MVC)
° N 15 d NDVI ,
(18] (147 NDVI NDVI , MVC
NDVI . . NDVL
R NDVI 1982—2006 25 a NDVI o
] 1.3
.NDVI 85
, ( 3), N
] , 19822006 . .
, 1982—2006 5 o ,
( . . ArcGIS
R ) , ,
NDVI o
1 (D) o \ S
, 1982—2006
1.1 ( yoel
; r
’ ’ ’ ’ ’ ’ r= E; @y)
, 7°C , :Ep,—— — (mm); P—
) ) (mm) ,
400 mm . —8 (2) o
, . = BWICC)H
, N N Bx (mm/C),

’



248 34
BWIZE(T—IO) (2) (r=20. 664, p<<0.01) (r=
PH 0.582,p<<0.01), ; NDVI
Bx = gwir 10 BWI=80) ) (r=0.497, p<<0.05);
op NDVI C 1 .
. T—10 C Chrsy n
10 °C ; P— (mm),
By . Bx
1.4
@) o
NDVI
ol 1982—2006 25 a
, NDVI 1 1982—2006 NDVI
s NDVI
1 1982—2006
NDVI
0 n R*(n=25)
7",§lle_i§11,§X’ Y = 0.000 4x + 0.366 7 0.142 1
slope= - - (5)
a3t ()2 Y = 0.000 7 + 0.232 9 0.338 7
o o Y = 0.000 6 + 0.2437  0.247 2
: slope ;
Y = 0.000 Ox + 0.088 5 0.005 6
X— 1 NDVI 3 n
Y = 0.001 1o + 0.311 2 0.441 6
. slope<C0 NDVI o
,slope=0 NDVI ' ’
o 2.2
2) R Pearson 1982—2006
NDVI . 2 o s 0.0607 C/a
|7 . NDVI ) (p<<0.01);
, , 2.239 8§ mm/a ,
) 72123/ ’ °
. Zry— = 6y  BWI (p=<<0.01),
Al 2 Al 2
\/[212_(2;711)][23/2_(2173/)] BK (p<<0.05),
IV ar N s n ° 2 2
2 (p<<0.01);
(p<<0.05);
2.1 NDVI i
1 , NDVI ,
1982—2006 s (p<<0.05), N N
0.470 6, p<<0. 05 X (p<
’ B 0.01); (p<<
NDVI 0.001 1,25 a NDVI 0.01), (p<<0.05), N N
9.950%, NDVI .



NDVI 249
2.3 NDVI
1982—2006 NDVI
C 3,
NDVI s
—0. 64, $<0. 01 :
NDVI
R NDVI 1 a
, 1la NDVI
, NDVI
3 1982—2006 NDVI
NDVI la NDVI
0. 36 0.47%
0.33 0. 06
—0. 64%* 0.03
0.17 0.12
0.23 0.02
NDVI
C 4, .
NDVI
»<0. 05 »<<0. 01 ;
NDVI
; NDVI
s s NDVI
NDVI N
s NDVI
’ NDVI
4
NDVI
2 1982—2006
0.383 0.131 —0.081 0.160  0.008
2 1982—2006 0.470%  0.409* —0.600** 0.314  0.277
0.484*  0.136 —0.045 0.266  0.049
0.550** 0.302 —0.156 0.181  0.206
0.124 0.382  —0.303  0.091  0.319
0.1025"* —5.496 6% 0.018 7% 0.246 3* —0.111 9**
0.056 1%* —2.0937 —0.0182 0,337 7** —0.046 3* 1982—2006 NDVI
0.057 4** —2.3701 0.0108 0,295 0** —0.027 8 (
0.0652%* —0.2418 0.0133 0.3256%* —0,014 2
0.074 4** —0.7755 —0.037 2 0,442 3** —0.018 7 3, NDVI
I 0
A p<<0.01  p<<0.05 o +5. 82 (



34

250
. . ) NDVI
,3.67%
( YNDVI
NDVI
, 20. 00% ,
s 1.46% NDVI ,
NDVI
, 1.11%;
17.73%, 3.43% .
) NDVI
;8. 38%
, . YNDVI
NDVI
15.74%,
1.59% ,
3
19822006 NDVI
NDVI .
NDVI .
19822006
NDVI
. , NDVI
NDVI .
NDVI ; NDVI
NDVI

3 1982—2006

NDVI



1 NDVI 251
NDVI sistent NDVI-Vegetation models by applying environ-
8 km, mental and climatic information(Part 1I). Crop yield as-
sessment| J |. International Journal of Remote Sensing,
’ 1998,19(1):119-139.
, ’ [9] , .18
’ [l .2001,21(4) :294-302.
- ’ [10] : : .
[18-20]
° ’ [l ,2001,56(3)
’ 287-296.
s o [11] . KIRA
. .1997,8(2) :161-170.
L ] [12] : : .
L ' ' T (1. .2010,21
NOAA L. (6):1518-1522.
,1998,2(3) :204-210. [13] ) i
(2] L. 0. +2004,28(6) :853-861.
,1993,13(2) :157-169. [14] . i
[3] s , . 50 .
L. 12011,22(2) ; 323-330.
,2005,24(2) :123-130. [15] ) i . SPOTVGT
[4] Kawabata A, Ichii K, Yamaguchi Y. Global monitoring 2000 . ,2005. 9
of the inter-annual changes in vegetation activities using (2).204-214.
NDVTI and its relationships to temperature and precipita- [16] :
tion [ J]. International Journal of Remote Sensing, . GB/T20481—2006
2001,22(7):1377-1382. [s]. ,2006:1-17.
[5] Friedl M A, Mclver D K, Hodges J C F, et al. Global [17] , , .
land cover mapping from MODIS: Algorithms and early (7. ,2006,10(3):421-
results [J]. Remote Sensing of Environment, 2002, 83 431.
(1) :287-302. [18] s s
[6] , ; s .20 NDVI (1] ,2005,60(3) :467-478.
[Jl. ,2010,27(1) . 75-82. [19] s s . NDVI
[7] TIchii K, Kawbata A, Yamaguchi Y. Global correlation [Jl. ,2007,26(1) :60-
analysis for NDVI and climatic variables and NDVI 66.
trends: 1982—1990 [ J]. International Journal Remote [20] ,Peter H 'V,
Sensing, 2002,23(18) :3873-3878. (1] ,2000,19(2) : 116~
[8] Rasmusen M S. Developing simple, operational, con- 127
(L#EH 245 R) (6] . . .
L ] [l ,2007,3(1) :36-40.
(1] . . . [7] . . , 19612008
0. .1998.,43(6) :633-636. (1. ,2010,6(5):332-337.
[2] . [8] , , .
0l ,2011,25(8) :101-106. [yl ,2000,19(4) ; 450~
[3] ) . L. 458.
+1998,53(3) :209-215. L9] Lc17
[4] ; , .
[JJ +2001,20(4) :402-406. ,1998:15-18.
[5] ; , .o [10] ) , s
[l ,2001,20(2) ;214-219. [l +2006(1) :24-28.



