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Abstract: [Objective] The study aimed to clarify the relationship between vegetation cover and its
driving factors to provide basis for the sustainable development of ecological environment and scientific es-
timation of climate change impacts on vegetation pattern in source areas of the Yellow River. [Method])
Based on SPOT VGT-NDVI (normalized difference vegetation index) data and the ITPCAS forcing dataset
(reanalysis datasets) ,trend analysis,the Mann-Kendall statistical method, R/S analysis and correlation a-

nalysis were used to investigated the spatiotemporal changes of NDVI and climate factors during 1999 —
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2015. The effects of temperature, precipitation and R, (surface net radiation) and human activities on vege-
tation cover change were also analyzed. [Result] (1) The NDVI in source region of the Yellow River was
high in the southeast and low in the northwest. The NDVI has been increasing with an average rate of
1. 6% per 10 years from 1999 to 2015. The area with increasing trend accounted for 78. 2% of the study ar-
ea. There existed abrupt point in around 2003. Temperature and precipitation were on an upward oscillation
trend during the same period,while R, was opposite. The trend of NDVI and meteorological factors would
continue in future. (2) The annual NDVTI had significant positive correlation with temperature,insignificant
positive correlation with precipitation, and insignificant negative correlation with R,. The correlation be-
tween NDVTI and annual temperature was best in partial correlation analysis. (3) The responses of NDVI to
temperature and precipitation lagged by one month, while the response to R, lagged by two months. [Con-
clusion) The ITPCAS forcing dataset had good applicability in source region of the Yellow River. In both
annual and monthly scales, temperature was the most important meteorological factor influencing vegeta-

tion growth,and the increased NDVI was mainly attributed to climate warming and the implementation of

comprehensive ecological protection project.

Key words: I TPCAS forcing data; spatiotemporal change; driving factors; source region of the Yellow

River;remote-sensing image
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Table 1 Comparison of weather station data and reanalysis datasest
S Vi JF Temperature
y N ), o~ ) N o~ Ny )
Meteorclozical REWATHI/C AR FE - JE— i R
o Monthly values of Monthly values of Correlation
station R . Error RMSE .
the weather station the reanalysis datasest coefficient
MfF Xinghai 2.03 2.86 0. 83 0. 96 1.00"*
it Guinan 2.89 2.52 —0.37 0. 50 1.00* *
1% Maduo —2.62 —2.54 0.07 0.21 1.00*
% Guoluo 0.52 —0.02 —0.54 0. 66 1.00" "
ik H Dari 0. 06 —1.44 —1.50 1.51 1.00* %
[ # Henan 0. 38 —0.32 —0.70 0.74 1.00* *
AR Jiuzhi 1. 64 —0.32 —1.97 1.99 1.00*
i 4 [% 7K Precipitation
y iy ) A )
Meteorological G H -/ mm TR M AR 42 72 / mm e R 9% *Ej&?tﬁ
. Monthly values of Monthly values of Correlation
stations . . Error RMSE L
the weather station the reanalysis datasest coefficient
MfF Xinghai 32.17 35.18 3. 00 12.00 0.96"*
1t Guinan 36. 66 33.43 —3.23 13.78 0.94**
¥4, % Maduo 28.78 29.23 0. 45 3.74 0.99"*
9% Guoluo 42.94 45.49 2.55 9.72 0.98"*
ik H Dari 47.90 47.57 —0.33 5.61 0.99**
¥ Henan 46. 86 46. 80 —0.06 4. 07 1.00*~
A% Jiuzhi 61.03 62.79 1.77 9. 40 0.99" >
R,

WA R VI A BRI T —
Mctcorgloglcal (MJ » m™?) (MJ + m™?) R PR i 22 Correl/q\lion
stations Monthly values of Monthly values of Error RMSE B

. . coefficient
the weather station the reanalysis datasest
MfF Xinghai 235.08 267. 88 32. 80 39.6 1.00* %
i Guinan 237. 64 272.71 35.07 44,7 1.00* *
¥ % Maduo 250.01 297. 47 47. 46 52.8 1.00" ¥
H % Guoluo 238.65 276.47 37.82 47.1 1.00" "
ik H Dari 244.16 286. 82 42.66 48. 6 1.00* *
[ H Henan 245.57 276. 50 30. 93 37.8 1.00"*
AR Jiuzhi 237. 44 271.75 34.31 42.3 1.00*

e Fm P<L0.05; x x Fx P<<0.01, R,
Note: * mean P<C0.05; % x mean P<C0.01. The same below.
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Fig. 3  Spatial distribution (a) and changing rate (b) of NDVI in study area
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Table 2 Correlation coefficients between monthly NDVT and different climate factors in study area
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