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Satellite remote-sensing (RS) is a strong method 
to evaluate the ecosystem structure and 
functions for plot to global scales.



  

But, from the in situ ecological research viewpoint, 
the RS method has not been tested or validated 
by the ground-truthing observations.
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Not enough!

NDVI, EVI, LAI, FPAR, Land cover 



  

We should study
uniqueness, generality, and robustness 

of the relationship between the dynamics 
of the ecosystem structure and functions 
and its interpretation of the RS.

\

Check uniqueness,
 generality,
 robustness!



  

To check uniqueness, generality, and robustness,  
we need the continuous, long-term, 
and multi-ecosystem ground validation network.
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Various ecosystem 
sites in Japan

Long-term and continuous 
canopy surface observation



  

We have organized 
PhenologicalPhenological
EyesEyes
NetworkNetwork

since 2003
 [http://www.pheno-eye.org].

Measurement systems 
were developed by

and colleagues.

http://www.pheno-eye.org/


  

PEN consists of three observation systems:
 ① camera,  ② spectroradiometer, &  ③ sunphotometer.
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PEN sites have been expanded 
for various ecosystems over the world.

Japan

KIZ

TBD (2010/7～)

GDK

LBR

AHF

SSP

●

TSE

TBD (2010/?～)

TBD (2010/?～)



  

PEN contributes to interdisciplinary networks 
for multiple observations.

Earth obs.

Ecosystem obs.

Biodiversity obs.



  

Let's check the camera system!

© JAMSTEC



  

We have installed camera system in various places.



  

AHF (deciduous 
broad-leaved forest)

MTK (mixed forest) FHK (deciduous 
coniferous forest)

TKC (evergreen 
coniferous forest)

MSE (paddy) SGD (grassland)

TKY (deciduous 
broad-leaved forest)

LBR (evergreen 
broad-leaved forest)

Canopy surface images for various ecosystems
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Long-term continuous phenology observation in autumn 
at TKY (deciduous broad-leaved forest) in Japan

Early leaf-colouring: 2004, 2008, 2009



  

Let's check 
the spectroradiometer system!

© JAMSTEC



  

In situ- and satellite-observed NDVI at TKY 
(deciduous broad-leaved forest), Japan



  

EVI (enhanced vegetation index) at TKC 
(evergreen coniferous forest), Japan



  

Let's check 
the sunphotometer system!

© JAMSTEC



In situ- and satellite-observed AOT (aerosol optical 
thickness at TKY, Japan

Satellite

In situ



  

Finally, let's check 
some papers using PEN data!

© JAMSTEC



  

Check for the criterion of the timing of leaf-expansion
by using NDVI in a deciduous broad-leaved forest

[Nagai et al. Agric For Met 
2010]

Criterion of

NDVI=0.6-0.7



  

Check for the criterion of the timing of defoliation 
by using NDVI in a deciduous broad-leaved forest

Criterion of
  defoliation: 
    No NDVI 

 values!

NDVI=
  0.7        0.6        0.5         0.4        0.3         0.2

[Nagai et al. Agric For Met 
2010]



  

Check for the quality flag in MODIS daily data

MOD09GQK (collection 4)



  

(MOD/MYD09GQK “collection 4”)

[Nagai et al. Eco Res 2010]



  

 

Green － Red
Green ＋ RedGRVI = 

Develop a new vegetation index GRVI 
(green-red ratio vegetation index)

[Motohka et al. submitted]



  

Thank you for your attention,Thank you for your attention,
all PEN members, all PEN members, 
and UK-Japan Collaboration Project!and UK-Japan Collaboration Project!
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