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Abstract; According to MODIS image data and related meteorological data in the south and north of Anxi
Extra-Arid Desert National Nature Reserve in 2000, 2003, 2006, 2009 and 2012, comparison and
correlation analysis on normalized difference vegetation index ( NDVI) and ratio vegetation index ( RVI)
of desert vegetation and hydrothermic factors including mean temperature of July, annual mean
temperature and annual mean precipitation of the reserve were done. The results show that from 2000 to
2012, NDVI and RVI indexes of vegetation in the south of the reserve increase gradually as time goes on.
NDVI index of vegetation in the north reaches the highest value in 2003, decreases obviously in
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2006, then increases continuously but all are lower than the level in 2003, while RVI index basically
appears the trend of increasing gradually. Mean temperature of July and annual mean temperature in the
south and north of the reserve all are the lowest in 2003, then increase gradually, change trend of their
annual mean precipitation is consistent with that of NDVI index in the north. The result of correlation
analysis shows that there are extremely significantly positive correlation between NDVI and RVI indexes of
vegetation in the south and north of the reserve. Both of NDVI and RVI indexes of vegetation in the south
have a significantly or extremely significantly positive correlation with annual mean temperature, mean
temperature of July and annual mean precipitation. NDVI index of vegetation in the north only has a
significantly positive correlation with annual mean precipitation, while RVI index has an extremely
significantly positive correlation with mean temperature of July and annual mean temperature. Compared
with the south of the reserve, NDVI and RVI indexes of vegetation in the north are lower, annual mean
temperature and annual mean precipitation are also lower, but mean temperature of July is higher. The
comprehensive analysis result indicates that compared with change of hydrothermic factors during the same
period, although NDVI index of vegetation in the south and north of Anxi Extra-Arid Desert National
Nature Reserve has an obviously time-lag effect, but it still can reflect well the vegetation growth status,
while the change in their RVI index of vegetation is not obvious, so it is not suitable for image research of
the reserve desert vegetation. Overall, the reserve desert vegetation grows slowly but its growth status is
better.

Key words: Anxi Extra-Arid Desert National Nature Reserve; normalized difference vegetation index

(NDVI) ; ratio vegetation index (RVI) ; time-lag effect; hydrothermic factor; correlation analysis
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Table 1 Changes in NDVI and RVI indexes of vegetation, air temperature and precipitation in the south of Anxi Extra-Arid Desert National

Nature Reserve from 2000 to 2012

AEf} Year NDVI RVI T,/C T,/C P,/mm
2000 0.095 8=0.001 9b 0.908 1x0.091 3b 27.64x0.75b 9.52x0.95h 148.32x1.29a
2003 0.111 0=0.003 9b 0.947 6+0.031 2ab 26.4220.84c 8.24x1.0lc 154.40£1.24a
2006 0.121 1:x0.004 9ab 0.958 9+0.062 1a 29.32:0.78a 9.22+0.91b 108.34x1.33b
2009 0.129 2x0.004 7a 0.999 5+0.051 4a 29.82=0.89a 9.92x0.97a 146.22+1.31a
2012 0.132 1=0.005 3a 1.085 8+0.043 1a 30. 14:+0. 88a 10.34x1.08a 149.24+1.28a

D T, + H ¥ Mean temperature of July; T, : AEI R Annual mean temperature; P, : AEYR% 7K i Annual mean precipitation. ER NG NE
FHEFRIRE R .3 (P<0.05) Different small letters in the same column indicate the significant difference ( P<0.05).
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Table 2 Changes in NDVI and RVI indexes of vegetation, air temperature and precipitation in the north of Anxi Extra-Arid Desert National

Nature Reserve from 2000 to 2012

AR Year NDVI RVI T,/C T,/C P,/mm
2000 0.054 5+0.008 3b 0.893 2+0.067 3b 32.14+0.81b 5.12+0.93b 79.25+1.31¢
2003 0.061 4:x0.007 4a 0.880 6+0.041 2b 30.940.73¢ 4.64+0.89c¢ 102.34£1.27a
2006 0.055 0+0. 009 6ab 0.903 5+0.069 4b 33.72+0.77b 5.54+0.83ab 54.42+1.23d
2009 0.059 7+0.004 3a 0.955 2+0.072 3ab 34.34+0.85a 5.62+0.97ab 78.261.19¢
2012 0.060 4:+0.005 2a 1.098 3+0.048 la 34.52+0.87a 6.12+0.93a 95.241.25h

1>T7 . EAMIE Mean temperature of July; T, : AEIE Annual mean temperature; P : AESIFE K Annual mean precipitation. BN G NE]
FHRFIRZEF B3E (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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Table 3 Correlation coefficient of NDVI and RVI indexes of

vegetation with air temperature and precipitation in the south of Anxi
Extra-Arid Desert National Nature Reserve!)

AT Z R FEIFIEERE  Correlation coefficient among factors

Factor

NDVI RVI T; T, P,
NDVI 1.000
RVI 1. 0003 1.000
T, 0. 9003 0. 9003 1.000
T, 0.700x* 0. 700 0.980%#  1.000
P, 0.910%= 0. 9103 —-0.300 -0.100  1.000

D1, AR Mean temperature of July; T, : 4E34i Annual mean
temperature; P, . 4F 35 [ 7K i Annual mean precipitation. ## . P<
0.01; = . P<0.05.

2.2.2 ARYP R ALERHLAL NDVI F= RVI 383 5 A8 Fo
MekZ ey kb P R E R R AR
X FE AR B NDVI F RV H850C5 SR AR K it A G
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49°0.997 , MAEHIRE K 2 5B A 4 ¥R AAE YR A A1
KPR B2 NDVI F RVI FE 80 50 B 3 IE A5G, M
KRECH 1.000; NDVI 850 5 BIRK 5t &2 1 2% 1IEAH
K MR ECH 0,700, (056 H 4 B 7E AR R 1 A
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56 A YRR AR IR R AR B IE A O O R B
24 0.991 #10.900,
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Table 4 Correlation coefficient of NDVI and RVI indexes of
vegetation with air temperature and precipitation in the north of Anxi
Extra-Arid Desert National Nature Reserve'’

T R FREIFAE RS Correlation coefficient among factors

Factor

NDVI RVI T, T, P,
NDVI 1.000
RVI 1.000##  1.000
T, 0.001 0.991 s 1.000
T, 0.001 0. 900 0.997#+  1.000
P, 0. 700+ 0.300 -0.300  -0.300 1.000

DT, . £ AR Mean temperature of July; T, : 4E¥Ji Annual mean
temperature; P, . 4} [ 7K 3 Annual mean precipitation. % ; P<
0.01; = . P<0.05.
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