38 1 Vol.38 No.1
2010 1 Journal of Hohai University Natural Sciences Jan. 2010
DOI 10.3876/j.1ssn.1000-1980.2010.01.001
1 1 1 2 1 3
1. 210098 2. 210093
3. 730030
1982 ~2006  GIMMS/NDVI 52
4 NDVI
NDVI 8 NDVI
NDVI
1982 ~ 2006 NDVI 20 90
NDVI
NDVI
P467 A 1000-1980 2010 01-0001-05
0.6°C 1000 a !
2 NDVI
normal difference vegetation index
.20 90 NDVI
Jdchii  * NDVI
} GIMMS/NDVI 1982 ~ 2003
40.9° ~ 42.9° 117.2° ~ 120° 18 599 km?
450 mm 1982 ~
2006  GIMMS/NDVI NDVI
1
1.1
NDVI NASA Global Inventory Modeling and
Mapping Studies GIMMS GIMMS/NDVI NOAA NOAA7 9 11 14 16
17 AVHRR  15d 8 km x 8 km 1982 1 ~2006 12
2008-12-24
973 2006CB400502 B08048

308012
1982 —

com. cn

50909033

. E-mail liuxiaofanhhu @ yahoo.



ENVI NDVI
1km x 1km. MVC  maximum value compos-
ites ° NDVI NDVI
1982 ~ 2005 52
1. 6 30

1 km
UMD University of Maryland’ s 1 km global land cover
data 30".

18.1%
5.6% 40.2% 35.6%
0.5% 1.
1.2
7 NDVI !
NDVI Fig. 1 Distribution of land cover meteorological
tations and rainfall gauge stations in Laoha River Basin
NDVI
8 2
2 .
NDVI 4~10 NDVI
? NDVI
LOF —e— iy —— M
2 g L TS EH —A— Bl
2.1 NDVI E
2.1.1 NDVI g
25a NDVI 2 . 2
NDVI 8 U E TS T
0.677 0.583 0.595 0.628 NDVI 0.523 0.389 0.411 A#y
0.447 NDVI 4 7 2 NDVI
8 NDVI 1 Fig. 2 Annual variation of NDVI in
11 4 NDVI . Laoha River Basin
2.1.2 NDVI
1982 ~ 2005 NDVI 168.
NDVI
0 NDVI
NDVI 1.
1 NDVI 1982 ~ 2005

Table 1 Pearson and partial correlation coefficients between monthly NDVI and temperature and precipitation for
different vegetation types from 1982 to 2005

NDVI 0.828" 0.629" 0.680" 0.744" 0.693" 0.438" 0.491" 0.566"
NDVI 1 0.854" 0.846" 0.863" 0.876" 0.737" 0.712" 0.742" 0.764"
NDVI 2 0.631" 0.742" 0.734" 0.714" 0.595" 0.606" 0.616" 0.626"

NDVI 0.648" 0.531" 0.566" 0.612" 0.199 0.199 0.205" 0.222"
NDVI 1 0.675" 0.783" 0.780" 0.764" 0.281" 0.575" 0.559" 0.509"
NDVI 2 0.338" 0.538" 0.508" 0.455" -0.221"° 0.020 -0.041 -0.127

* 3 P<0.01.
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Fig. 3 Inter-annual variation of NDVI for different vegetation types in Laoha River Basin from 1982 to 2006
2 1982 ~2006 NDVI R* ¢ P
Table 2 Values of regression slope determination coefficient R?> and probability P of z-check for
inter-annual variation of NDVI in Laoha River Basin from 1982 to 2006
R P R P R P R P
0.0012 0.164 0.0444 0.003 1 0.428 0.0004 0.0028 0.423 0.0004 0.0022 0.372 0.0012
0.0014 0.081 0.1677 -0.0003 0.009 0.6482  0.0002 0.006 0.7129  0.0005 0.016 0.5458
0.0012 0.072 0.1941 0.0053 0.411 0.0006 0.0047 0.410 0.0006 0.0035 0.345 0.0020
0.0011 0.092 0.1399  0.0032 0.358 0.0016  0.0026 0.323 0.003 1 0.0019 0.234 0.0143
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Table 3 Pearson and partial correlation coefficients between summer NDVI and
temperature and precipitation for different vegetation types from 1982 to 2005
NDVI  5~7 -0.655" -0.421" -0.454" -0.514" -0.545" -0.237 -0.275 -0.340
NDVI  6~8 -0.437" -0.448" -0.435" -0.444" -0.398 -0.365 -0.364 -0.385
NDVI  5~7 0.443" 0.496" 0.495" 0.506" 0.0976 0.368 0.348 0.325
NDVI 6~8 0.195 0.352 0.303 0.272 0.0081 0.223 0.168 0.192
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Fig. 4 Inter-annual variation trends of average temperature and precipitation in Laoha River Basin from May to July 1982 — 2005
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Dynamic variation of NDVI in Laoha River Basin and
its relationship with climatic factors
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Abstract The annual and inter-annual variation of the NDVI of forest land shrubs grassland and farmland and its
relationship with the air temperature and precipitation in Laoha River Basin were studied using unary linear regression
analysis Pearson correlation analysis and partial correlation analysis based on GIMMS/NDVI data temperature data from
the Chifeng meteorological station and precipitation data from 52 stations from 1982 to 2006. The test results show that
the annual variation of NDVI is unimodal and the maximum value occurs in August. The monthly NDVI exhibits a
positive correlation with the air temperature and precipitation and shows a logging phenomenon. The influence of the
precipitation on NDVI in the forest land is relatively smaller than that in the shrubs and grassland. The influence of the
air temperature on the annual growth of vegetation is larger than that of the precipitation. The average inter-annual NDVI
in the basin had an increasing tendency from 1982 to 2006 and the most satisfactory performance of NDVI appeared in
the 1990s. The NDVI during summer is negatively correlated with the air temperature in the corresponding and previous
periods and positively correlated with the precipitation in the previous period. The increase of the air temperature in
summer in Laoha River Basin results in a decrease of vegetation and the increase of the precipitation supports the growth

of vegetation.
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