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Radiation Balance on the Earth
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Green—House Effect shown by IR Spectrum
Global Mean OLR Spectrum (Kiehl and Trenberth, 1997)
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Radiative Forcing due to doubling CO2
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Mauna Loa Observatory, Hawaii and South Pole, Antarctica

Monthly Average Carbon Dioxide Concentration
Data from Scripps CO2 Program  Last updated May 2015
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CO2 is mostly contributing to warming
Aerosols have a large ambiguity! (IPCC AR5)
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* Climate is changing!

SPM 1.  Observed Changes and their Causes

Human influence on the climate system is clear, and recent anthropogenic emissions of green-
house gases are the highest in history. Recent climate changes have had widespread impacts
on human and natural systems. {1}

SPM 1.1 Observed changes in the climate system

Warming of the climate system is unequivocal, and since the 1950s, many of the observed
changes are unprecedented over decades to millennia. The atmosphere and ocean have
warmed, the amounts of snow and ice have diminished, and sea level has risen. (1.1}
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Climate is warming!
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Global Carbon Project(GCP)
& has been conducted!

= “The Global Carbon Project” ESSP
Report No.1(2003)

= Theme 1 Pattern and Variability
= Theme2 Process and Interactions
= Theme3 Carbon Management
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Translate this site

The Global Carbon Project

poomeER The Global Carbon Project (GCP) was established in 2001 in r

Activities of the large scientific challenges and critical nature of the carbon cycle
Meetings for Earth’s sustainability.

Publications The scientific goal of the project is to develop a complete picture of the global
Science carbon cycle, including both its biophysical and human dimensions together

Research Programs

with the interactions and feedbacks between them

Science Highlights

Carbon
Budget
2014

Carbon Budget 2014

Carbon Neutral Carbon Budget 2015

due for release
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Tribute to
Mike Raupach

Internet Resources

Site Map

3rd Carbon from
Space Workshop
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Arid regions & CO,
London time <
Contact Us —
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i Policy-relevant understanding

The Vision

The central vision of the GCP is to develop comprehensive,
policy-relevant understanding of the global carbon cycle,
encompassing its natural and human dimension and their

interactions.
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ESSP Report No.1

GCP Report No.1

The Global

Carbon
Project

!‘“ H

A framework for
Internationally Co-ordinated

1. Pattern and Variability

2. Processes and Interaction
3. Global Carbon Management
3.1 Points of intervention and
option of mitigation

3.2 Carbon Management in the
context of the whole Earth

Research on the
Global Carbon Cycle

system
3.3 Carbon consequences of
regional development pathways

www.globalcarbonproject.org
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Something should be done!

International Diplomatic Negotiations
COP21

IPCC activities

Pleateau periods
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International Collaboration
is critical !

~ #Paris2015

Paris Agreement (COP21)

A balance between anthropogenic emissions by
sources and removals by sinks of greenhouse
gases=CCS or Biosphere(?)

Article 4

In order to achieve the long-term temperature goal set out in Article 2, Parties aim to reach global peaking of
greenhouse gas emissions as soon as possible, recognizing that peaking will take longer for developing country
Parties, and to undertake rapid reductions thereafter in accordance with best available science, so as o achieve a
balance between anthropogenic emissions by sources and removals by sinks of greenhouse gases in the second
half of this century, on the basis of equity, and in the context of sustainable development and efforts to eradicate
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In order to control a man-

* made emission,

= Accurate estimate of the natural carbon

cycle

s Estimate of bio-mass and CO2 in soil

= Many trials

AR4
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Global Carbon Management
i System Again!

= Control of emissions !

= Development of sinks!

= How?

= International agreement is critical

= Accurate and reliable estimate of
Natural Carbon Cycle and man-made
emission!

= Sink due to bio-sphere is a key!
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Eco-system or Biosphere
* observed from “Space”

= Marine Eco-System
= Ocean Color Sensors

= Land Eco-system
= Vegitation Index or RAR etc. IR-data
= ALOS SAR data

= Accuracy?
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Vegetation Index

MODIS / Normalized Difference Vegetation Index
2012/08/01 - 2012/08/31




i New Challenge

= Lidar observation of tree-height

= Good try

= Integration of existing different data
= Up-scaling and down-scaling
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