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Evergreen and deciduous needleleaf forests are widely 
distributed across cool-temperate and boreal regions.

USGS Global Land Cover Characterization Database 
DISCover Version 1 (IGBP classification scheme)



  

Seasonal and interannual variations in carbon, water, and 
energy cycles are affected by those in photosynthesis 
and evapotranspiration under the meteorological and 
climate changes.



  

NPOESS
(NASA)

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.

At super sites, 
Scaling up 
  based on ground truth!!  

Integration of in situ and satellite 
observations is important!![Muraoka et al. 2012 AP-BON book]



  

Interannual variations of growing season may affect the 
yearly gross primarily production (GPP).

Why are phenological observations important?



  

Spatio-temporal characteristics of leaf lifetime correlate 
with leaf traits (e.g. size, thickness, strength, nitrogen), 
photosynthetic properties and climatatic condition.

[Wright et al. 2004 Nature]
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Why are phenological observations important?



  

v.s.

衛星観測衛星観測
Not enough!

SatelliteSatellite

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.  

In situIn situ

Phenology
(e.g., timing of 
leaf-expansion)

Canopy phenology

Leaf area Index 

Tower-flux Spectrum
(canopy, leaf)

© JAMSTEC



  

Canopy:Canopy:
Black spruceBlack spruce

65°07' 24”N, 
147°29' 14''W,
250 m a.s.l.

Evergreen needleleaf forest: Poker Flat Research Site (Alaska)

Deciduous needleleaf forest: Spasskaya Pad Site (Siberia)

Tree height=2Tree height=2－－6.5m6.5m
PAI=0.46PAI=0.46
Tree age ~100 yearsTree age ~100 years

62°15'18"N, 
129°37'08"E, 
220 m a.s.l.

Canopy: Canopy: 
Larch (Larix gmelinii)Larch (Larix gmelinii)

Tree height=18mTree height=18m
PAI=3.71PAI=3.71 Understory: Understory: 

evergreen broad-evergreen broad-
leaved Vactiniumleaved Vactinium

Understory: Understory: 
Sphagnum mossSphagnum moss
Labrador teaLabrador tea
Tussock grassTussock grass



  

Evergreen needleleaf forest: Evergreen needleleaf forest: 
Poker Flat Research Site Poker Flat Research Site 
(Alaska)(Alaska)

Deciduous needleleaf forest: Deciduous needleleaf forest: 
Spasskaya Pad Site (Siberia)Spasskaya Pad Site (Siberia)



  

Global, long-term and continuous 
camera, spectral radiometer and sunphotometer 
sites organised by Phenological Eyes Network (PEN)
[http://www.pheno-eye.org] since 2003.

Camera:19 sitesCamera:19 sites
　　

Sunphotometer:Sunphotometer:
3 sites3 sites

Spectral Spectral 
radiometer: 7sitesradiometer: 7sites
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[Motohka et al. 2010]
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By ground-truthing in 
multiple ecosystem sites 

Terra&AquaTerra&Aqua
MODIS satelliteMODIS satellite
500x500m500x500m
8-day composite8-day composite

Detection of spatio-temporal variations in the timing of leaf-expansion by using 
satellite-observed (Terra & Aqua MODIS) vegetation index; GRVI



  

Forest structural characteristics, such as canopy Forest structural characteristics, such as canopy 
openness and seasonal forest-floor changes, openness and seasonal forest-floor changes, 
should should be considered during continuous be considered during continuous 
observations of phenology in boreal forests.observations of phenology in boreal forests.

Important findingImportant finding



  

DOY=161

DOY=200

DOY=240

DOY=250

DOY=260

DOY=270

DOY=280

Spasskaya 
Pad site

Relationship  
 between          
 canopy            
 phenology       
 and satellite-   
 observed        
 vegetation       
 indices in a     
 deciduous       
 coniferous       
 (larch) forest;  
 Spasskaya      
 Pad site in      
 Siberia 



  

By ground-truthing in 
multiple ecosystem sites 

Terra&AquaTerra&Aqua
MODIS satelliteMODIS satellite
500x500m500x500m
8-day composite8-day composite

Detection of spatio-temporal variations in the timing of leaf-expansion by using 
satellite-observed (Terra & Aqua MODIS) vegetation index; GRVI

[Motohka et al. 2010]

Large year-to-
year variability of 
timing of start of 
leaf- expansion 
was detected in 
eastern Siberia 
and western Ural 
Mountains.



  

Detection of spatio-temporal variations in the timing of leaf-fall by using 
satellite-observed (Terra & Aqua MODIS) vegetation index; GRVI

Terra&AquaTerra&Aqua
MODIS satelliteMODIS satellite
500x500m500x500m
8-day composite8-day composite



  

1kmx1km
10-day composite

SPOTSPOT

Large year-to-
year variability of 
timing of start of 
leaf- expansion 
was detected in 
eastern Siberia 
and western Ural 
Mountains.



  

1kmx1km
10-day composite

SPOTSPOT



  

Global warming

Very wet

Vegetation change is caused 
by environmental changes 
(i.e. soil moisture) in 
Siberia. [Drs. Iijima and Ohta]

June 2013

June 2013June 2013

Thawing permafrost may affect 
the spatio-temporal 
variability of boreal forests 
ecosystem structures, 
function and service. 



  

Thank you for your attention!Thank you for your attention!
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・KAKENHI (JSPS)
・Hawaii University
・Environment Research and Technology Development Fund 
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Century COE Program (Satellite Ecology, Gifu University)
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・Global Change Observation Mission (GCOM; PI#102, #121) 
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