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On site scale remote sensing;

1.Phenology monitoring by spectral
observation

2. Three-dimensional digital analysis of
aerial photographs



Reflectance of vegetation canopy

Optical remote sensing
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Seasonal change of reflectance spectra over larch canopy
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NDVI. Normalized Difference Vegetation Index

=(Rnir-Rred)/(Rnir+Rred)

related to the content of chlorophyll, LAl and fAPAR

red and blue light are
absorbed for photosynthesis



Spectrum measurement by
Hemispherical Spectro-radiometer
and camera

edevelopment of a new algorithm
sverification of vegetation products obtained
from earth observation satellite

- Tomakomai CO2
flux‘observation site

ADFC automatic digital fish-eye camera

CCD vido camera
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PEN Phenological Eyes Network
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Most of the PEN sites are located at the AsiaFlux sites. AsiaFlux is a monitoring
network of carbon, water and energy fluxes between ecosystems and the atmosphere.

* TFS and RHN stopped operation in September, 2004 and February 2006, respectively. Deciduous Needleleaf
Forest
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Seasonal variation in NDVI at the PEN site
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Development of Spectral Imager

Hemispherical Spectro-radiometer
— !

o All weather
- - .  Low cost
' X  Easy operation
o Battery or Solar
battery operation

Field of view —

Phenology Camera
CO, Flux Site Mixture signal IS required
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Multi Spectral Phenology Camera (prototype)
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Seasonal change of reflectance spectra
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False color image

R: Near-infrared
G: Red
B: Green




NDVI image
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False color image

R: Near-infrared
G: Red
B: Green




NDVI image




False color image

R: Near-infrared
G: Red
B: Green




NDVI image
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Three-dimensional digital analysis
of aerial photographs
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Airborne Lidar Systems

A S (Light Detection And Ranging)
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Larch tree Tomakomai CO, Flux research site



Observed area with airborne LIDAR In Japan

By analyzing these data, the forest in present Japan can be
Investigated in detalil.

- L
How can we get to understand the state of the past forest?



Three-dimensional digital analysis of aerial photographs

Scanner

film Scanned digital data in

the 10-micron pitch
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Digital Surface Model (DSM) produced from the aerial photograph of one pair
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Extraction of the change of DSM in Satoyama-Village forest
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Difference between 2002 and 1967 of DSM
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The method of DCHM (Digital Canopy Height Model) calculation

DSM Digital Surface Model

T

provided by aerial photograph analysis

DCHM Digital Canopy Height Model

DTM Digital Terrain Model \

provided by Geographical Survey Institute
or LIDAR survey
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Colored image by DCHM in 1946




Colored image by DCHM in 1967




Colored image by DCHM in 2002




Conclusion

*The Multi Spectral Phenology Cameras of Prototype will be installed in several
JaLTER sites, and be checked their usefulness.

*The new phenology camera which can photograph both true visible color and near-
infrared will be developed.

*Precise DTM is required in order to calculate change of the canopy height from the
past more correctly.
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DSM Digital Surface Model
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Phenological Eyes Network (PEN)

PEN

Phenological Eyes Network

Phenology, carbon & water flux, aerosol (yellow sands etc.), spectral reflectance,
leaf area (LAI), PAR, FPAR, etc.
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Phenological Eyes Network (PEN)

HSSR (hemispherical spectro-radiometer)

Ground measured NDVI at PEN site
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Phenological Eyes Network (PEN)

ADFC automatic digital fish-eye camera

TGF

RHN




Phenological Eyes Network (PEN)

Skyradiometer (sunphotometer)
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Phenological Eyes Network (PEN)

Automatic-capturing Digital Fish-eye Camera (ADFC)
Installation in MSE

(NIKON Coolpix4300 + FC-8 Fisheye Converter)

Hemispherical Spectro-radiometer
(HSSR)

(Eko MS-700; 350nm-1100nm; 256bands)




Example: Mase site (paddy), 2005
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Example: Mase site (paddy), 2005-2006
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Example: check of satellite index at Mase site (paddy)
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MODIS data vs. ground data: spectrum
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Manual observations

Leaf area index (LAI):

litter traps LAI-2000

Monitoring of shoots and leaves

phenology leaf spectrum leaf physiology
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Tree Height (m)

17

16

15

14

13

12

Tree Height Monitoring by LIDAR

* Avg.
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Number of Crown
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Fig. Histogram of number of crown

Year

Average (left) and Histogram (right) of tree height obtained by laser survey
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Return Intensi}ty

Time

LAST RETURN

FIRST_ RETURN

Airborne Lidar Systems
(Light Detection And Ranging)
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Ground measured NDVI and MODIS NDVI
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Phenological Eyes Network (PEN)

We need ground data for validation of ecology remote sensing.

Systematic error due to cloud, aerosol, sensor angle,
sun angle, etc., within a single satellite sensor.
Satellite data (band reflectance, VIs)

Difference in overpass-time, band setting, etc. among
multiple sensor.

Ground optical data

¢

Ground ecology data Because ecosystem is always changing!
(carbon flux, LAI, phenology etc.)

We need stable, long-term, multi-site ground
datasets to mitigate these problems.

A network of the ground sites for data collection of these purposes:

]
"Phenological Eyes Network (PEN)"
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Inter-annual comparison of NDVI
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Change of DSM for 50 years

1946 - 1967 1967 - 2002




