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SPEI 2003 2010
2014 .
2003 2003
( 3. . 2000+ 2001 . 2002 .
. 2000 20062013 2002
2013 ( 1. 3).
2 NDVI
Tab.2  Average NDVI of each ecoregion in the study area
NDVI 0. 806 0.699 0.788 0.802 0.614 0.774 0.436 0.653 0.510
3 2000—2014 SPEI
Tab.3 SPEI index of each ecoregion in the study area during 2000—2014
2000 -0.19 -0.37 -0.95% -0.90* -0.80%* —1.45% % —1.01%% —1.48% % -1.56% %
2001 0.91 0.85 0.36 0.16 0.44 -0.49 0.34 -0.17 0.02
2002 —1.35% % -—-1.60%x % —-1.34%% —-1.34% % —0.95%* —-1.45% % —0.55%* -0.39 0.36
2003 0.78 0.15 0.62 0.94 -0.16 0.31 -0.67* -0.39 -1.04 % %
2004 0.25 0.32 0.40 0.37 0.30 0.55 0.25 0.44 0.41
2005 0.80 1.02 0.99 0.93 1.04 1.07 0.89 1.13 1.10
2006 -0.31 -0.64%* -0.50%* -0.41 -0.64%* -0.40 -0.98%* -0.44 —0.55%
2007 -0.85% 0.28 0.12 0.14 0.82 1.19 0.69 0.79 0.53
2008 -0.73% 0.08 -0.22 -0.29 0.26 0.30 0.34 0.43 0.39
2009 -0.04 0.40 0.54 0.35 0.93 0.67 1.19 1.19 1.30
2010 0.02 —0.74%* -0.51* -0.41 -0.60%* -0.55% -0.20 -0.48 -0.19
2011 0.34 0.32 0.91 0.75 0.28 1.13 0.58 0.29 0.00
2012 1.07 1.07 0.98 1.02 1.06 0.89 1.19 0.89 0.90
2013 -0.21 -0.40 -0.48 -0.47 -0.61%* -0.83* —0.64%* -0.89%* -1.22% %
2014 0.91 0.85 0.36 0.16 0.44 -0.49 0.34 -0.17 0.02
(o * % )
3.2 2000—2014 NDVI  SPEI 2005.2010 2012 SPEI
2002.2006.2010 2013 2005 .2009
3.2.1 NDVI SPEI 2012 NDVI  SPEI .
2000—2014 2003 2005 NDVI  SPEI

( 2) NDVI 2005 2012 -

0.014/10a SPEI  0.717/10a - - 2008—2012
. NDVI 2003.2008 2011 .
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Fig.3 Spatial distribution of annual NDVI( a) and annual SPEI( b) change trend during 2000—2014
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Fig.4 Correlation between precipitation air temperature NDVI and SPEIL
4 (P). (T) NDVI SPEI
Tab.4  Partial correlation coefficient between precipitation ( P) air temperature ( T) and NDVI as well as SPEI
NDVI-P/T NDVI-T/P SPEI-P/T SPEI-T/P
0.662* 0.053 0.631* -0.401*
* 0.05
3.3.2 NDVI SPEI P<0.1 P<0.05 o
5( a) NDVI 0.3-0.6 NDVI
SPEI NDVI 0.6 ND-
VI  SPEI o o
0.423 88%
o 50% P<0.1 36%
NDVI  SPEI 0 P <0.05 0
(9) 2000—2014 NDVI 0. 346 85%
SPEI 32% P<0.1 19%
5(b) NDVI  SPEI P <0.05 .
NDVI  SPEI 0. 281 N
- 0. 201, NDVI  SPEI
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Dependency Relationship between NDVI and SPEI for
Spatial-Temporal Variations in the Source Areas of the Yellow River

ZHANG Yanfang WU Chunling ZHANG Hongyun WANG Shu

( College of Tourism and Environment Shaanxi Norm al University Xi’ an 710062)

Abstract: Under the circumstances of global warming standardized precipitation evapotranspiration index ( SPEI)

has become an important index in evaluating drought level. Based on ecofunctional zoning MODIS-NDVI and SPEI
data collected in the source region of the Yellow River during 2000—2014 this study discussed the spatial4emporal
change characteristics of NDVI and SPEI and their dependency relationship. Results showed: ( 1) the values of
NDVI and SPEI demonstrated a rising trend in general in the period of 2000—2014 and the vegetation coverage
turned better and the drought level decreased. (2) Both NDVI and SPEI had approximately similar pattern for spa—
tial distribution with a decrease in the southeast and an increase in the northwest. (3) Precipitation was acting as
the main factor regulating vegetation growth and SPEI change. The effect of SPEI on NDVI was stronger in the case
of 0.3 <NDVI <0.6 whereas it was weaker if NDVI >0.6. (4) NDVI presented a positive relationship with SPEI
in most parts of the source region of the Yellow River especially in the Qinggen river ecological zone and the source
region of the Yellow River ecological region where were featured by relatively lower vegetation coverage. However

NDVI showed negatively relationships with SPEI in the Huangnan grassland ecological zone and its surroundings

especially at grassland degradation areas and biodiversity sensitive areas. The decrease in drought level would
enable vegetation coverage to increase in the study area and provide favorable conditions for ecological restoration in

the region.

Key words: Source region of the Yellow River; SPEI; NDVI; Spatial-temporal change
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