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Remote sensing data and
terrestrial biosphere models

* Remote sensing observations can be used for
terrestrial biosphere model parameterizations and
the interactions of plant and environment over
the continental scale

* Improvement of radiative transfer contributes to
improve the representation of the light
environment and computation of carbon fluxes

* LiDAR observations, such as MOLI and GEDI, can
be used to constrain forest structures



Global radiative transfer scheme with LiDAR
observations
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Validation and calibration of
the forest landscape by airborne LiDAR
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Global APAR simulated by 3D RT
August, 2009
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Currently, the forest structures are fixed
for each biome. In the future, when LiDAR
data are available, we can set the
appropriate representation of forest
structure in each grid and run the model
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Data application schemes

SIF (RT simulation)

Data RT

* = \'J.'._\

Global leaf area index

/\ Downscaling *; ﬂ

leaf leaf level XL

s
Vv

- »
B

Global canopy height

' E b ¢
s e S - )
L .
kL] =120 -l a L) 1= 1“ <

Terrestrial biosphere model



3D radiative transfer simulation

Diffuse PAR




3D radiative transfer simulation, FLIES
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Simulation conditions
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Diurnal SIF
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Diurnal SIF
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Contribution of sun/shade SIF

%0 Multiple scatterings
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プレゼンター
プレゼンテーションのノート
人工衛星で観測された植物蛍光（上）と数値モデルによるシミュレーション（下）の地図。人工衛星観測とシミュレーションを比較することで、一枚一枚の葉の蛍光がどのように森林全体の蛍光につながり、そしてどのように宇宙から観測されるかを知ることができる。衛星データ提供：国立環境研究所　吉田幸生氏・押尾晴樹氏・野田響氏（NIES/GOSAT研究用計算設備による成果）


Summary

* Forest structure does matter to compute canopy
scale SIF (and thus photosynthesis)

* LIDAR based canopy height is one of the essential
variables to characterize the forest structure

* Preparing a model-data scheme to take advantage
of using LiDAR data from MOLI and GEDI

* Collection of airborne LiDAR data is also necessary
to validate the forest structure and spaceborne
canopy height
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