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Evergreen and deciduous needleleaf forests are widely
distributed across cool-temperate and boreal regions.
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Seasonal and interannual variations in carbon, water, and
energy cycles are affected by those in photosynthesis
and evapotranspiration under the meteorological and
climate changes.
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[Muraoka et al., 2012. in Biodiversity Observation Network in Asia-Pacific region:
Towards further development of monitoring activities, Springer]



To accurately evaluate the spatio-temporal variability of
ecosystem functions and service under rapid
meteorological and climate changes, general, global,
long-term, and comprehensive phenological
observations are required.
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Why are phenological observations important?

Interannual variations of growing season may affect the
yearly gross primarily production (GPP).
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Why are phenological observations important?

Spatio-temporal characteristics of leaf lifetime correlate
with leaf traits (e.q. size, thickness, strength, nitrogen),
photosynthetic properties and climatatic condition.
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However, from the in situ ecological research view point,
the satellite remote-sensing approach has not been
sufficiently tested and validated by the ground-truthing.
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Evergreen needleleaf forest: Poker Flat Research Site (Alaska)
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Global, long-term and continuous
camera, spectral radiometer and sunphotometer
sites organised by Phenological Eyes Network (PEN) i
[http.//www.pheno-eye.org] since 2003. Phenologlcal
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Seasonal patterns of camera-based indices and satellite-
observed vegelation indices:
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Detection of spatio-temporal variations in the timing of leaf-expansion by using
satellite-observed (Terra & Aqua MODIS) vegetation index; GRVI
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Relationship
between
canopy
phenology
and satellite-
observed
vegetation
indices in a
deciduous
coniferous
(larch) forest;
Spasskaya
Pad site in
Siberia
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Detection of spatio-temporal variations in the timing of leaf-expansion by using
satellite-observed (Terra & Aqua MODIS) vegetatlon index; GRVI
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Detection of spatio-temporal variations in the timing of leaf-fall by using
satellite-observed (Terra & Aqua MODIS) vegetatlon index; GRVI
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Spring onset derived by the NDVI>0.3 method (SPOT/VEGETATION)
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Autumn offset derived by the NDVI>0.3 method (SPOT/VEGETATION)

10-day composite
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Vegetation change is caused
by environmental changes
(i.e. soil moisture) in
Siberia. [Drs. ljjima and Ohtal]

Thawing permafrost may affect
the spatio-temporal
variability of boreal forests
ecosystem structures,

~June 2013 . N L 2 RN B e, June 2013
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