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hitp://www.resci.cn



324 O R

H3348 24

n] DL Z W, #5015 Hurst {67 0.60 f8 X 38 ok 55 FR 4k
PEIX 5 2% 2005 4F . 2009 4E 45 8 17 1 b i) 25 A
P& Hurst {38 [T v L s Rk X S AL B

2 B NDVIARALES H SRR 2 [l e
FREWTR . b, e B AR ALEE ACE T R,
BRI A B A3 DX IR DA R T 11 DX e 8 Xk A
U RREEPERRAE s BT X G AR % HA i
SEAEFRE , X 592 XIS R (R KR A 4 b
FIFHZE R X 2 VIR
4.3 NDVIZUIFEZEE T

SRR ABEFE X I NDVT A28 Ak 348 % Hon] 452
PE B — 0Bk [R5 4387 5 Hurst 55 8053 A 45 SR ik
TrRlA B I B 2 BEF T i oA, A5 3R Ah Bk
e A R T RS AR A (R S, LG HRE
3.

& 3 ] NDVIASL DL R oy 3, b, 42
(P& PR g ) 32(RIE MR hHEtt) |
31K GG &S 220 ) FEWFFE IX I TR B 49 LA
WK 24.83% . 17.58% .15.66% ; NDVI K I TC 25 Ak X
K55 R v B st XA AR e, Horp 23 (GEARA
AR X &GRFFLEME) 41 (P B & SG FFEL ) T A
4510 10.89% . 6.50% ; NDVI 55 b 5 dpan 1
RAEIX, JUH A R AR A X R LA A 4 b
Z RN IR 15.53% , 3N U R U, T F- 48 5
s NDVIZEAL & Ji () HE A 41 & 2R r o 1 AR EL 491
BN ALY 4.69%.

— FBIX AR
mEET T
[ ek X
T R
0 10 20 40

B2 3T Hurst SE50H0 NDV LSS ST

Fig.2 The sustainability analyst map of NDVI based on the Hurst index
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Fig.3 The change tendency and sustainability map of NDVI
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Table 1 The correlation coefficients between NDVI and the factors of temperature and precipitation from 1998 to 2008

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

NDVI NDVI NDVI NDVI NDVI NDVI NDVI NDVI NDVI NDVI  NDVI

AN JEAER e 0.825 0.849 0871 0.844 0.843 0813 0799 0849 0.833 0.789  0.800
Kk 0.666 0.755 0589 0.536  0.553 0.757 0.586 0.846  0.664 0.781  0.663

FRIER1MH i 0.836  0.864 0.876 0.898 0.896 0.909 0.928 0942  0.940 0911  0.907
(3N 0.815 0596 0.606 0.855 0.819 0.744 0.885 0912 0.860 0.851  0.706
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Fig.6 The monthly response characteristic map between NDVI and the factors of temperature and precipitation
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Spatial-Temporal Dynamics of NDVI and Its Response to Temperature
and Precipitation in the Yellow River Delta
during the Period 1998-2008

LI Mingjie"?, HOU Xiyong', YING Lanlan"?, LU Xiao"? ZHU Mingming"?
(1.Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, China;
2. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Satellite remote sensing represents a significant breakthrough in the scientific
community, providing critical surface and atmospheric information at a variety of spatial and
temporal scales. It has been widely used in the Earth sciences and can also be an effective way to
monitor the vegetation dynamics and global changes. Vegetation cover and growth are influenced
by climatic changes. Normalized Differential Vegetation Index (NDVI) can essentially reveal the
status of vegetation and ecology; however, the relationship between NDVI and the major climatic
factors remains still unclear, such as temperature and precipitation. There seems to be few
published studies concerned with the use of time series NDVI data investigate the mechanisms of
changes in vegetation in response to climatic factors. In this paper, we made use of time series
NDVI data to examine the response of vegetation to major climatic factors based on geographic
information system (GIS) and statistical methods. We described the evolution and spatial
variability of NDVI in Dongying City during the period April 1998-December 2008, and its
relationship with temperature and precipitation using satellite products of SPOT-VGT S10 and
ground observations of temperature and precipitation. Using linear regression and the Hurst index
we determined the spatial-temporal variability of NDVI. Based on the correlation coefficient
method, we identified the annual, seasonal, and monthly response of the NDVI to temperature and
precipitation to be the most important climatic factors. While most portions of the study area
showed generally stable NDVI values over the 10-year period, the NDVI development of some
areas might be indicative of loss of vegetation to certain extent, which requires further study to find
out the fundamental reasons for the loss. Furthermore, it is found that there existed a marked
relationship between temperature and NDVI and precipitation and NDVI with correlation
coefficients of 0.81 and 0.63, respectively. These correlation coefficients increased to 0.89 and 0.75
when taking into account a lag of one month between these climatic factors and the vegetation
development. There appeared to be different relationships between the temperature and the
precipitation in different periods of vegetation growth. The temperature was found to be the
dominant factor affecting vegetation growth in spring (February-April) and summer (May-July),
whereas precipitation was the dominant factor influencing vegetation in the autumn period
(August-October), with indicating less influence of temperature.

Key words: NDVI; Spatial-temporal patterns; Climatic factors; Correlation; Yellow River Delta
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