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ABSTRACT

This paper uses statistical and analytical techniques to investigate intraseasonal
interactions between temperature and vegetation [surrogated by the normalized
difference vegetation index (NDVI)] over the boreal forests. Results indicate that
interactions between the two fields may be approximated as a coupled second-order
system, in which the variability of NDVI and temperature of the current month is
significantly regulated by lagged NDVI anomalies from the preceding two months. In
particular, the influence from the one-month lagged NDVI anomalies upon both
temperature and vegetation variability is generally positive, but the influence from the
second-month lagged NDVI anomalies is often negative. Such regulations lead to an
intrinsic oscillatory variability of vegetation at growing-season time scales across the
study domain. The regulation of temperature variability by NDVI anomalies is most
significant over interior Asia (Siberia), suggesting strong vegetation–atmosphere
couplings over these regions. Physical mechanisms for these statistical results are
investigated further with a stochastic model. The model suggests that the oscillatory
variability of the temperature–NDVI system may reflect the dynamic adjustments
between the two fields as they maintain a thermal balance within the soil and lower
boundary layer of the atmosphere; the particular role vegetation plays in this scenario is
mainly to dissipate heat and therefore reduce surface temperatures.
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