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Interdisciplinary research for carbon cycling in
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- Scaling from plot to landscape by “Satellite Ecology” -
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Revealing carbon cycle processes and scaling

Carbon cycling in plot, landscape, regional, continental and global......

In mountainous landscapes, scaling should be done carefully
from a canopy to ecosystems, landscape, regional...,
. If we don’t want to miss the consequences of the processes ...
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Spatial resolution must be tested carefully

Vegetation and land-use type distribution 0.01° (1 km) ...... MOD15, MOD17

in a forested catchment of Takayama site
(2-10m resolution by CASI-III, ALOS, QuickBird)

AFINT

0.001° (100 m)

/High spatial resolution provides: \

(1) consequences of ecosystem
structure/function — meteorology —
topography interactions

(2) accurate estimate of spatial
patterns of ecosystem functions

(3) application to ecosystem

management policy /




5 GifuUniversity

CO, cycling research: scale and methods

CO, flux / meteorological

observation
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Topics

Introduction

Carbon cycling study in a cool-temperate forest.
- Combining ecological process research and CO, flux obs.
In “Takayama site”, central Japan.

Scaling carbon budget processes from plot to landscape.
- “Satellite Ecology”: an interdisciplinary approch for
fine- spatial and temporal resolution estimates.

Networking for future research and education.
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Takayama super-site to bridge research communities

FLUXNET

(Long Term Ecological Research network)

The International Long Term Ecological Research Network

% W Official ILTER Networks
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Why don't you
solve a mystery in ecosystem ?

AsiaFlux network
JALTER (uapan Long-Term Ecological Research Network)

TAKAYAMA in Japan

River Basin Research Center, Gifu University
National Institute of Advanced Indusfrial Science and Technology
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Takayama super-site
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Interdisciplinary approach for carbon cycling study
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CO, flux by tower measurements

CO, flux: seasonal change
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Carbon pools
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Yearly NEP and its ecological determinants in TKY

NEP ( gC m-2 day?)
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Yearly GPP depends on LAI and leaf photosynthesis

Leaf Area Index

Leaf photosynthesis l
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Topics

Introduction

Carbon cycling study in a cool-temperate forest.
- Combining ecological process research and CO, flux obs.
In “Takayama site”, central Japan.

Scaling carbon budget processes from plot to landscape.
- “Satellite Ecology”: an interdisciplinary approch for
fine- spatial and temporal resolution estimates.

Networking for future research and education.
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CO, flux estimates by remote sensing

MODIS GPP estimation (MOD17)
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21st Century COE Program “Satellite Ecology” in Gifu Univ.

Linking ecosystem ecology, remote sensing, micrometeorology and modeling
for studying ecosystem structure and function in complex landscape.

Ecological Process Research
Vegetation structure, plant growth,
plant ecophysiology, soil respiration,

etc... '_.5=| : % L

-
\ Meteorological Obs. and
Satellite Ecology

Modelling
(SATECO)

Measurements of CO, and heat
fluxes, simulation models

:.-: - it
B

Remote Sensing Analysis
Distribution of various ecosystems
and their components (leaf area,

biomass), etc...
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Study plots around Takayama site
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Linking processes and integration

Plot scale research Land use (ecosystem type) maps
tree density RS indexmeasurements for
leaf area - EC°|°9Y = af area index
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Re-classify vegetation types to ‘functional types’

detailed vegetation/land-use type map

Class Name

I Broadleaf Forest
[ Cedar Forest
: Mixed Forest
: Cypress Forest
- Red Pine Forest
[ Larch Forest

: Grass

] Pasture
[ ski Resort Area
- Orchard
I Paddy

Mo a
Fil
B8
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3 Needleleaf Evergreen Tree (net=1.0)}| | 3
4 Needleleaf Deciduos Tree (ndt=1.0) )
5 Cool C3 Grass (cg=1.0)
6 Deciduous Shurbl (ds=1.0) 1
7

Crop (c=1.0)

ecosystem ‘functional type’ map
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Spatial and seasonal distribution of LAl

Re check of quallty -controlled MODIS data
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SATECOmodel outputs (early Aug, 2002)
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SATECOmodel outputs

LA

(leaf area index)

GPP

(gross photosynthesis)
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SATECOmodel vs. MOD17

Ecosystem, landscape and regional scale photosynthesis should be estimated
carefully, considering the spatinal and temporal variations in the processes.

GPP at TKY 2006
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SATECOmodel for central Japan
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Topics
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Carbon cycling study in a cool-temperate forest.
- Combining ecological process research and CO, flux obs.
In “Takayama site”, central Japan.

Scaling carbon budget processes from plot to landscape.
- “Satellite Ecology”: an interdisciplinary approch for
fine- spatial and temporal resolution estimates.

Networking for future research and education.
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Toward more integration and progress in ecosystem science

Synthesis of ecosystem observation concepts, systems, etc.

- why and how do we try and proceed? (Concepts)
- how can we achieve? (Methodology)
- how do we continue? (Education and Fund)
- where do we proceed? (Super-site concept)

Collaborations with international networks
- FLUXNET
- LTER (Long Term Ecological Research Network)
- and other plans

Sharing knowledge with other research communities
- Manipulating experiments (FACE, etc.)
- Plant and soil microbial physiology
- Environmental engineering
- Environmental economy
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Takayama super-site to bridge research communities

FLUXNET

(Long Term Ecological Research network)

The International Long Term Ecological Research Network

% W Official ILTER Networks
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Why don't you
solve a mystery in ecosystem ?

AsiaFlux network
JALTER (uapan Long-Term Ecological Research Network)

TAKAYAMA in Japan

River Basin Research Center, Gifu University
National Institute of Advanced Indusfrial Science and Technology




A8 Cfulniversity A3 Foresight Program (JSPS, NSFC, KOSEF)
“Quantifying and predicting terrestrial carbon sinks in East Asia:
toward a network of climate change research”

Quantifying and Predicting Terrestrial Carbon Sinks in East Asia
- Toward a Network of Climate Change Research -

Xilinhot »
Duolun ¢

Plotbased study
Large scale survey
National inventory

[Common research ‘rheme and r‘espon5|b|l|‘ry shar'mg]
China

«Survey for ecosystem physiological traifs

(e.g., Pmax, WUE, PNUE)

« Large scale investigation of vegetation and soil carbon stocks
«Below ground process (soil respiration, root demography &
decomposition)

«Ecosystem COz flux measurements

« Vegetation biomass carbon stocks and changes

»Remote sensing of vegetation (structure and dynamics)
«Ecosystem & regional carbon budget models

{CASA and ORCHIDEE) ¢
; Japan "~ Korea
 Sa te ecological studies on ecosystem carbon « Carbon sink strength in relation to forest structure
Process-based ecosystem carbon/energy balance and soil properties

« CO: release process from soil ecosystems

+CO: flux measurements

« Remote sensing of forest structure and biomass

» Ecosystem dynamics model incorporating remote
sensing data

ﬁ(’ im-CYCLE)
biomass and its increment

‘Plant physiology(photosynthesis and respiration).
Soil respiration and its physiological/physical
2 flux measurements :
radiation model by remote sensing data
climate model (MM5)

* Carbon cycle process in major ecosystems
* Patterns and dynamics of carbon sinks for all ecosystems

* Prediction of carbon cycle and climate changes in the region
* Strategies for carbon management for the three countries

@

Academic outputs
« Spatial patterns and temporal variations in terrestrial carbon sinks
«Climate change impacts on ecosystem carbon budget
« Feedback of ecosystem carbon dynamics to climate change
« Well-trained young scientists and a joint graduate school for future ecosystem research/education

lllustration indicating the major scientific activities

This project is to assess the size and spatial patterns of te
the changes of these sinks under changing climate, and to
for current and future studies in ecological and environme

Contribution to Asian and Global networks
; « Suggestions for carbon and ecosystem managements for environmental policies
Recent IPCC report and the Stern Review (http:/fwww. hoy « Contributions to IPCC reports ‘
evidence is now overwhelming : climate change is a seriox ? : « Research networks for Asian ecosystem research/education groups
global response. Terrestrial ecosystems store about three t g © { & « Capacity building of the research teams
can be either an important carbon sink or source under cli / -
atmospheric COy, it is urgent to understand the potential o

Responsibility sharing (indicated by italic bold letters) and cooperative studies
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