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Tab. 1 Correlation between the atmospheric circnlation indices and SVD time coefficients for NDVI and
temperature (Correlation coefficient for confidence level of 95% and 99% is about 10.46 and +0.58. Significant
values are marked with asterisks)
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A0 NAO PNA EU S01 EA WA WP NP
NDVIH# | 0.06 -0.30 -0.05 0.72* 0.10 0.42 0.17 -0.01 -0.38
HERE I 0.03 041 0.04 0.78* 0.17 0.43 0.00 0.06 0.37
NDVI#i#& 2 -0.26 0.19 £0.07 0.16 0.18 .16 0.12 0.44 0.05
BEHE 2 -0.17 -0.15 0.08 0.26 0.12 .09 0.06 0.50* 0.01
NDVI#E 3 0.25 0.05 0.38 0.27 0.34 0.39 -0.06 -0.23 0.20
BEME:S 0.36 0.14 -0.50" 0.33 0,22 0.41 0.20 0.17 0.24
NDVIHE 4 0.28 0.07 .05 -0.20 0.38 0.06 0,16 0.31 0.06
HERE 4 0.16 0.03 0.03 -0.31 0.36 -0.04 0.25 0.28 0.03
NDVI#% 5 0.01 0.15 0.56%  -0.14 0.52% -0.40 -0.11 0.02 0.50+
BERSES 0.01 0.14 0.61%  -0.19 0.54%  047¢ 011 0.07 0.55%
NDVI#iZ& 6 055+  0.52+ -0.20 0,11 0.17 0.47* -0.29 0.55% 0.17
BEEA 6 0.56*  0.58* 0.24 0.08 0.18 0.45* -030 0.59% 0.23
NDVIHE 7 0.24 0.14 015 .13 0.07 -0.05 -0.52* -0.05 0.1

HEmE 7 0.27 0.14 .05 -0.02 -0.09 006  -0.56%  -0.01 0.01
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Fig. 2 NDVI (in color) and temperature (in contour) trends in observation (uppermost panel), climate index

associated changes (middle panel), and residuals (fowest panel}. Units for NDVT: NDVI/T0a, for temperature *C/16a
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J6 % A s 0.035 (18.1%)* 0.036 (18.2%)**
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Tab. 3 Squared NDVI-temperature covariance (%) explained R, LRI A TAWAREBE, M
by the leading singular values. Shown are the results for different ﬁﬁﬁgmﬁ:ﬁﬁ?ﬁkﬂgfjmﬁg,
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%4 ME 77 7 7.7 8.1 74 TEM, 3 1ox 1o SR NDVI BT
ZEEE i-g :; :-91' ‘:-3 ig TERFRME, BIAE 22 =20 30x
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Spatial Features of the Coupling between Spring NDVI
and Temperature over Northern Hemisphere

GONG Daoyi, SHI Peijun, HE Xuezhao
(Key Laboratory of Environmentol Change and Natural Disaster, Insiitute of Resources Science, Beijjing Normal University,
Beying 100875, China)

Abstract: There is increasing attention focused on the varations in global vegetation
condition due to its importance in the global carbon cycle. The vegetation variability arises
from many causes. It is well known that climate drives ecosystems on both local and global
scales. How and to what extent the vegetation responds to the large-scale climate change is a
challenging subject in global change study. In the northern mid- te high-latitudes there
experienced dramatic temperamre variations, as well as the significant changes in vegetation
conditions during the last about two decades. However, both temperature and vegetation
variations are not uniform in geographical distribution. In the present study, the authors
analyze the spatial features in Pathfinder AVHRR-NDVI/emperature relationship over
northern hemisphere in spring for the period from 1982 to 2000. A singular value
decomposition analysis is utilized to the covariance matrix of NDVI and temperature. Most of
the squared covariance is captured by the first scveral paired-modes. The first seven modes
account for 91.6%. This implies that the temperature is a very important factor influencing
vepetation activity. The NDVI changes in response to temperature fluctuations on the
interannual time scale show well-defined large-scale and consistent patterns. The first
paired-modes, which explains 42.64% of the squared-covariance, indicate the strongest
coupling between vegetation and temperature appears in western Siberia. The large-scale
atmospheric system, Eurasian pattern (EU), plays a dominant role for that. The relationship
between NDVItemperature and nine large-scale atmospheric circulation systems is analyzed.
Results show that much of the NDVIitemperature covariance can be attributed to the
fluctuations in these circulation indices. Averaging over the mid- to high-latitude porthern
hemisphere, 355.6% of the satellite-sensed NDVI variance is explained. The nine climate
indices can account for a large portion of the long-term trends in NDVI too, particularly in
the northwestern North America, southeastern North America, most of Europe, Siberia, and
East Asia. This implies that the regional response of vegetation to climate fluctuations under
future climate change scenarios would differ from region to region. Some areas related to the
important circulation systems would experience higher sensitivity and predominant changes
than other regions.

Key words: NDVI; temperature; spatial difference; atmospheric circulation;
northern hemisphere




