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Carbon from Space

6-8 June 2005, Esri Frascati, Italy

ESA, IGCO, GCP Symposium
(with help from IGBP and CarboEurope)

Specific objectives:

1. to provide an overview of current
space-based systems for
measuring CO,, CH,, CO;

2. to foster and coordinate the
development of new sensors
and programmes;

3. to foster and coordinate globally
integrated programs for
validating space-based
concentration
measurements with in situ
observations;

4. to further the development of -
techniques for assimilating
space-based measurements

Challenges to the GCP:

1. Coordinated Enhanced
Observation Period - a two year
period of observations (space
based and others) of many aspects
of the carbon cycle lead by IGCO,
IGACO/GAW and GCP. To coincide
with OCO/GOSAT launches in
2008.

2. Open offer from 2008 to
GCP/IGCO to develop global data
sets of critical need through ESA
Data User Element (1m Euro).
Need to specify what and define
requirement (users).

Into models
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International Ocean Carbon Coordination Panel (IOCCP)

A communication and coordination service for the international ocean carbon community

2nd IOCCP Workshop: Ocean Surface pCO,, Data Integration, and Database
Development, Tsukuba, Japan (NIES). Produced International agreements on
recommended format for pCO, metadata and data file reporting from underway
systems, and a set of recommended practices for data exchange and data
integration.

«  Carbon representatives on CLIVAR (Repeated Sections) Basin Panels

« 2nd international stakeholders’ meetings with national, regional, and global
programs to coordinate activities and plans (CLIVAR, GCP, SOLAS, IMBER,
LOICZ, PICES, CarboOceans, US OCCC, NASA Ocean Colour program,
OOPC, GOOQS)

»  The "Ocean Carbon Directory” - a communication and coordination web-
portal service (Www.loccp.org)

« New Terms of Reference for a broader mandate (ocean carbon cycle, not just
CO,), and Scientific Steering Group (Chair: Chris Sabine)
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Multiple Constraints Data Assimilation for Carbon Cycle

Intercomparison of Optimization Techniques
for Parameter Estimation
[OptIC: Optimization Intercomparison]

Global Net Ecosystem Exchange (gC m y)
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Terrestrial Carbon Budgets: From Methods to Quantities

|||||

« Bottom-up constraints to the global
carbon cycle.

« Harmonization of methodologies.

« Carbon management tools for
Informing policy development.

IGSNRR, Beijing, 14-17 October 2004 G-
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The Southeast Asia Regional Carbon and Water Project

Pl (Country)

Edvin Aldrian (Indonesia)

Lee Choon Weng (Malaysia)

David Higit and Xixi Lu (Singapore)

Anond Snidvongs and
Jeffrey Richey (Thailand)

Penjai Sompongchaiyakul (Thailand)

C.T.A. Chen and C.R. Wu (Taiwan)

S.L. Wang (Taiwan)

2005- Projects

The Brantas Catchment Water and Carbon Cycle

The Carbon Flux Through Bacteria in Coastal Waters East
of Peninsular Malaysia

Human Impacts on Water, Carbon and Sediment Fluxes
in the Southeast Asian Region: Modeling and Field Approaches

Future Trajectories in the Delivery of Water and Carbon
Across the Landscapes of Southeast Asia to the South China Sea

Carbon, Nutirents and Water Fluxes of the Tapi River
and Songkhla Lake Watersheds

Carbon cycles in the fluvial and oceanic systems of
Southeast Asia (CASA)

Air-Sea CO, flux study in the shelf of the northern S China Sea
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Vulnerabilities of Carbon Pools in the 215t Century

Carbon-Climate Feedbacks Hot Spots

CH, Hydrates
Biological Pump
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Vulnerabilities of the Carbon-Climate-Human system
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Vulnerabilities of the Permafrost-Carbon-Climate System

Distribution of Permafrost and C stocks Global Carbon Project

» Spatial distribution and southern boundary dynamics Climate and Cryosphere
International Permafrost Ass.

Carbon Processes Others (C*MIP)

* Biogeochemical modeling of C dynamics in thawing permafrost

Climate Impacts (100 years timeframe)
* Off-line calculations and Coupled Earth System modeling

2 workshops (2005 and 2006) — Overall assessment, National Center for Ecological
Analysis and Synthesis (NCEAS) — FUNDED, Field and Canadell

1 workshop - Below-ground carbon pools in permafrost regions, European Science
Foundation (ESF) - FUNDED, Kuhry

1 workshop (2007) — ICSU. Contribution to IPY-2007/08 — SUBMITTED, Canadell

(IGBP  WCRP)
PEACE - - CAPP
r\ PErmafrost And Carbon Belowground CArbon Pools
Q%8 Emissions (IPY 2007-08) in Permafrost Regions <@» it “@ 1@
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Vulnerabilities of Peatlands-Carbon-Climate System

Tropical Peatlands + Asia Pacific -
ir ‘? | i\ b\l Tropical Peatland Synthesis:

e Carbon stocks
* Drivers of change
* Biogeochemical modeling

* Input into GCMs
APN FUNDED (2 workshops, 2005-06)
Parish & Canadell

* Tropical forests and climate change
adaptation: criteria and indicators for
adaptive management for reduced

vulnerability and long-term sustainability
EU-FUNDED (2005-2008)

C CIFOR, Indonesia, Murdiyarso et al.
Cg;@on (e) SRl @ o e
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Decarbonization Pathways
In Urban Development

Impacts of urbanization on carbon stocks

in Chiang Mai (Thailand) -
Net Changes in Carbon Stocks (1977-2000) in Mg x 10°C 506 P
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Theme 3
Global Logic, Regional Application

e Socilal System Drivers: P-O-E-T-I-Cs

 Tools
— Case Studies using multiple methodologies
— Meta-analyses based on QCA
— Soclal Network Analyses
— Relational Databases
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Regional Carbon Budget :
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GCP Initiative for Theme 3:
Urban and Regional Carbon Management

Understanding and gquantifying

1.

™

( 09’
708
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Direct carbon emissions of
urban areas and regions

Embedded-carbon consequences
of consumption patterns of urban
areas and regions

Drivers of “1” and “2” abin terms
of systemic configurations of

P-O-E-T-I-Cs

Population Organization
Environment Technology
Institutions Culture

Characterizing, ldentifying, Developing

4.

Development pathways by which
“17, “2,” & “3" evolve

Key opportunities, threshold
points and barriers for altering
development pathways to be
synergistic with local concerns
through multi-level governance.

Decision support systems for
carbon management in urban
areas and regions.
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Social Networks & Urban/Regional Carbon Management

=

Power to Change & Power to Resist
2. Missing or Weak Clusters in Policy-
Making or Implementation

= 3. Shared Values for Building Consensus
Aot i 4. Creating Knowledge-Sharing Action
R Clusters
P 5. Knitting Networks for Action
W%é%.‘:“‘ 6. Stakeholder Networks, Worldview,
X ‘W‘g&\&’.‘;"%’ggﬁq‘f‘f Commitment to Decarbonized Future
W2’ 7. Time & Place Stamps in Network Data
; 8. Computational Laboratories

National Institute for Environmental Studies

Tsukuba, Japan
P, P ©. & @ o

> April 5-7, 2005 ===




A comparative and historical approach to urban, regional and global carbon
footprints, their determinants, trajectories and management opportunities

“RC¢% Framework Satal Human Dimensions
atabases

Regions Population

Spatial Literature

Comparative

Cities
Organization
Places 9
Socio-cultural Culture
_ Environment
Climate
Biogeophysica
Carbon Technology
Models
Historical Trends Institutions
Current Conditions< Change
Policy Options Research Resources Culture
Impacts Consequences
Scenarios q

Participatory Action Research

Networks
(Cmbon NIES, Tsukuba €. & @ gy T
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Coupled (Envir-Human) Models Taxonomy

Identify and Assemble
Models for Analysis (200)

Characterization

Focus on Inclusion across
Human, Carbon, and
Climate Dimensions of the
Global Carbon Cycle

Inclusion Report with
Graphic Portrait

Validation Survey to Model
Creators

Report to the Scientific
Community

Canan - Tsukuba

Carbon

Human

Climate

Model A

Model C

Model D
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GCP links to Projects of the Sponsor Program

IOCCP Carbon-Climate-
Carbon WG CAMIP Urbanization CAMIP  IOCCP  Permafrost
[IMBER-SOLAS] [AIMS] [IT] [WGCM] [CLIVAR] [CIiC]
GL _BAL ; a.
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D-M Assimilation Vulnerabilities Vulnerabilities Urbanization Carbon-Water Functional Biod.
[AIMS] [F3 - GLP] [IHDP] [new CP] Coupling in the Carbon Cycle

[GEWEX (GWSP)] [Focus2]
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Meetings (1): June-Dec. 2004

1. THE NORTH PACIFIC CARBON CYCLE
2-4 June 2004, Seattle, Washington

2. INTERCOMPARISON OF OPTIMIZATION TECHNIQUES FOR PARAMETER
ESTIMATION (Opt-IC)
7-9 September 2004, Canberra, Australia

3. GLOBAL WARMING, THE CARBON CYCLE, AND REGIONALISM: THE
YAMAGATA-COLORADO SYMPOSIUM
23-26 October 2004, Yamagata, Japan

4. INTEGRATED GLOBAL CARBON OBSERVATION (IGCO)
IMPLEMENTATION MEETING
3-5 November 2004, Frascati, Italy

5. REGIONAL CARBON BUDGETS:
FROM METHDOLOGIES TO QUANTIFICATION
15-18 November 2004, Beijing, China




Meetings (i1): 2005

6. INTERNATIONAL OCEAN CARBON COORDINATION PROJECT (IOCCP)
6-7 December 2004, Paris, France

7. INTEGRATING CARBON MANAGEMENT INTO THE DEVELOPMENT
STRATEGIES OF CITIES
6-8 January 2005, Chiang Mai, Thailand

8. A BLUEPRINT FOR A GREENHOUSE GASES MONITOR SYSTEM IN EUROPE
4-5 April 2005, Amsterdam, The Netherlands

9. SOCIAL NETWORK THEORY AND METHODS:
APPLICATIONS FOR REGIONAL CARBON MANAGEMENT
5-7 April 2005, Tsukuba, Japan

10. OPTIONS FOR INCLUDING LULUCF ACTIVITIES IN A POST-2012
INTERNATIONAL CLIMATE AGREEMENT
5-6 May 2005, Graz, Austria




Meetings (ill): 2005

11. CARBON FROM SPACE
6-10 June 2005, European Space Agency-ESRIN, Frascati, Italy

12. ATMOSPHERIC TRACES TRANSPORT MODEL INTERCOMPARSION
(TRANSCOM)
13-17 June 2005, Paris, France

13. SCIENCE-JOURNALISM PARTNERSHIP
2-4 June 2005, Tokyo, Japan

14. RC5 WORKSHOP
12-13 June 2005, Paris, France

Global
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Meetings (Iv): 2005 - still to come

15. VULNERABILITIES OF THE CARBON-CLIMATE-HUMAN SYSTEM
15 June 2005, UNESCO, Paris, France

16. CARBON CYCLE AND CLIMATE
2-11 August 2005, IAMAS session, Beijing, China

17. DIDACTIC SEMINAR ON SOCIOLOGY, GLOBAL WARMING AND THE
CARBON CYCLE
12 August 2005, ASA session, Philadelphia, USA

18. 7t INTERNATIONAL CO, CONFERENCE
26-30 September 2005, Broomfield, CO, USA

19. CARBON-HUMAN DIMENSIONS:
OPEN MEETING OF THE HUMAN DIMENSIONS COMMUNITY
9-13 October 2005, Several sessions, Bonn, Germany




Meetings (V): 2005 - still to come

20. GREENHOUSE 2005: ACTION ON CLIMATE CONTROL
13-17 November, Melbourne, Australia

21. ADVANCE TRAINING WORKSHOP ON CARBON AND WATER ISSUES IN
SOUTHEAST ASIA
15-28 November, Taiwan

22. VULNERABILITIES OF THE PEATLAND-CARBON-CLIMATE SYSTEM
1-4 September, October 2005, Indonesia

23. VULNERABILITIES OF THE PERMAFROST-CARBON-CLIMATE SYSTEM
TBA, 2005, Santa Barbara, CA, USA




Meetings (VI): 2004-2005 - Reporting/Project Meetings

24. SCIENTIFIC STEERING GROUP MEETING OF THE CLIMATE AND
CRYOSPHERE PROJECT (CIliC)
25-30 October 2004, Hobart, Australia

25. IGBP SCIENTIFIC COMMITTEE MEETING
19-23 February 2005, Beijing, China

26. WCRP JOINT SCIENTIFIC COMMITTEE MEETING
14-18 March 2005, Guayaquil, Ecuador

27.IHDP SCIENTIFIC COMMITTEE MEETING
April 2005, Bonn, Germany

28. ESSP CHAIRS AND DIRECTORS MEETING
20-22 May 2005, Stockholm, Sweden

29. 5th SCIENTIFIC STEERING COMMITTEE MEETING
14-17 June 2005, Paris, France




Publications (i)

English Chinese Russian Japanese Spanish

ESSP Report No.1 AWBARERD ETIE R ESSP Reort No.1 ESSP Report No.1 ESSP Report No.1

GCP Report No.1 GCP Report No.1 GCP Report No.1
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Publications (li

Sabine et al, 2004

Canadell & Raupach 2005

Canan 2004

acheduled as nesdad in conjunciion with
meaelings and workshops for the respactive
satellitz missicns,

Follow-on Activities

The workshop providad plans and recom-
mendaticns for jointly implementing sstellie
and ground-basad measurements of salinity
and scil moisture. Key actions are baing taken
related to ancillary data sets, fuare airborme
and field campaigns, climate obseming sysiems,
and models that are common to the thres
satellite missions. Waorking groups were estab-
lished 1o continue collaboration on all com-
mon science and technical issues for salinily
and soil maisturs messurements and for satallite
sansor calibration. The problams from radic
Irequency intererence (RFD in the protectad
microwave bands were raised in multiple ses-
sions, and this issue must be pursued jointly
by all concerned.

Eos, Vol 85, No. 42, 19 October 2004

Farticipants agresd to conduct joint science
meelings of all three missions on a egular
basis, with the next such mesting in about 15
months. They also recognized the need for
cross participation in smaller mission taam
meelings in the interim. Lasth; thare wara dis-
cussions emphasizing the unprecedanted sci
enlific opportunity provided by the ovedapping
of thesa missions with the Clobal Precipitation
Measurement {GPM).This provides for come
prehensive analysas of the ocean-land-almos-
phere brancheas of the water cyds thal are not
achisvable with the sland-alone missions, and
will require fscusad global waker cycle essarch
initistives to take full advantage of this evolving
new satellite constallation,

The AquariusSAC-DEMOEHYDROS laint
Scienca Wrkshop on Salinily and Soil Moisturs
Famale Sensing was held 20-22 April 2004, in
Mizrmi, Florida.

-

Understanding North Pacific Carbon Cycle Changes

FAGES 4190, 421

Although increasing levels of atmospheric
carbon dicxide have been well decumentad,
the rasponss of the ocsan 1o thess changas is
less undarstood, particularly on regicnal space
scales. Evidence is aceumulating that thers is
substantial variability in the cycling of carbon
and relaled biogaocheamical alements over
a wide range of timescales, including inter
annual and decadal timeszales which have
bean the focus of siudies simed atidentifving
a climate change signal. Most of thesa studies,
howeever, have bean limited in time, space, or
rumbsar of pammatars axaminad, pravanting
a full appreciation of the scale and magnilude
af the changes.

In June 2004, scientists gathared in Saattle,
Washington, to synthesize individual studies
af the Morth Pacific into a coherent picurs
al Morth Facific carbon cyde changss, and 1o
identify the requirements for delscting a long-
terrn climatke chanes signal. The workshon astab-

variability has alao besn obsapved in Morth
Farific carbon messurements and ather parameters.

The Morth Facific Carbon Cycle Workshop
was an =ffort 1o synthesize the numeus indi
vidual smidies in the Morth Pacific. The format
for this study was uniqua in that & strong effont
was made 1o bring together modelers and
obeemvationalists representing differ=nt
bicgecchemical and physical specialties and
different regional axparlise, lo combine thair
latesst el mins and data ina comman fomat
determined in preparation far this mesting.
The goal of this warkshop was 1o encourags
reaktime exchangs and development of ideas
amang scientists who do not regularly collab-
arate, bul have a commaon interast (e tha
wilh the cbijective of generaling
synithesis publications that draw from the uniqua
perspactive of each participant This way, we
«can develop an undarstanding that could not
bea ecily achisved by any individual.

MNew Approaches

~ Discussion Forum

-—— |

The entry into force of the Kyoto Pratocol in February this year is a historic devel-
opment in interational environmental negotiations, and a significant step towards
Earth sustainability. The protocol limits the emissions to the atmosphere of six
greenhouse gases for the 30 ratifying countries from the developed world

The Challenge of Stabilising
Atmospheric CO, Concentrations

There has besn much debate as to how much differ-
ence the first commitment pericd of the Kyoto Pro-
tocol will make to atmospheric C0, concentrations
{a[CC,]), and which subsequent emission reduction
targets would be required to stabilise a[CO,] ata
given level. This article attempts to provide a sense
of the tremendous challenge of stabilising a[CC,] at
a level thought to aveid dangerous interference in
the climate system.

Although there is no consensus as 10 what a[CO,]
will avoid dangerous climatic inmterference, it is well
understood that this depends upon the sensitiv-
ity of the major Earth System processes to climate
change, and the vuinerability — that is, sensitivity
to, and capacity to adapt — of different economic,
environmental and social sectors. Thus, thers is
no single a[CO,| we can 1arget, unless we apply a
lowest-comman-denomina-

tor approach.

stahilising a[COy,] at 550 ppm — or indeed at any
level below 750 ppm. For context, the pre-industrial
CO, concentration was 280 ppm, and the current
concentration is 378 ppm. Motably, the UN Frame-
work Convention on Climate Change, which has
gained the commitment of over 160 countries to sta-
bilise a[CO;], has been very careful to avoid stating
a desirable stabilisation level

A number of normative SCEnarios Coverng major
possible routes that societies could take in this
century, have been developed [1] based on major
storylines leading 1o alternative future emission
pathways. These scenarios required assumptions
about population and income growth, the cost and
availability of cument and futurs energy production
and utilisation and many other driving elements
The approach is consistent with the fact that there

For example, at the recent 50 o

=1
International Conference 45 - p— x:um.’m il
on “Avoiding Dangerous
Climate Change’ (Exster 40— pre saniion ssnario
(UK}, February 2005), a5
experts argued that human Ep —d
societies would be safe- S
guarded from dangerous L 1‘1: 1
. 4 4 711 ppm
interference in the climats g 20
system by a stabilisation i 3
of a[CO,] squivalent 1o a T
global warming of 2°C. This 10 - —
translates 1o a[CO;] of less . r
than 550 ppm. Although o
these figures are contest- 01 ; ; ; ; ; ;
able, they serve our pres- 1880 2010 2030 2050 2070 2080 2100
ent purpase, which is to
highlight the challengs in Figure 1, -

Global Carbon Project:
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IHDP Newsletter

Canadell & Canan 2005
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www.globalcarbonproject.org
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Lorem ipsum dolor sit amet, consectetuer

adipiscing clit, sed diam nonummy nibh cuismod
tincidunt ul Inorcet dolore magna aliquam crat
valutpat. Ut wisi cnim ad mimm venam, quis
nostrid exerci tation ullameorper suscipit lobortis
misl ut aliguip ex ca commaodo consequat,

Duis autem vel cum iriure dolor in hendrerit in
vulputate velit csse molestic conscquat, vel ilhum
dolore cu [cugiat nulla Facilisis cum irure at
Vero eros et accumsan ef iusto odio dignissim qui
blandit pracsent luptatum zzril delenit augue duis
dolore te feugait nulla Tacilisi.

Lorem ipsum dolor sit amet, conscotctucr
adipiscing clit, sed diam nonummy nibh cu

Lorem ipsum dodor st amet, consectetuer adipisaing
elit, sed Sam erat val
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Larem ipsum dolor sit amet, consectetuer

adipiscing clit, sed diam nommmy nibh cuismod
tincidurd ut lacreet dolore magna aliquam crat
volutpat. Ut wisi cnim ad minm venam, quis
nostrud exerci tation ullameorper suscipit lobortis
nisl ut aliquip ex ea commodo consequat.

Dhuis autem vel cum iriure dolar in hendrerit in
vulputate velit csse molestic conscquat, vel illum
dolore cu leugiat nulla Tacilisis cum iriure at.
Vero cros of accumsan cf iusio odio dignissim qui
blandit pracsent luptatum zzril delenit avgue duis
dolore te fewgnit nulla facilisi.

Larem ipsum dolor sit amct, conscctcts

adipiscing clit, sed diam nommmy, “Hoh syeaned
tincigum ul laoreet dolore magna aliquam crat
volutpat.

Ut wisi enim ad minim veniam, quis

exerei tation ullameorper mupn Iobartis nisl ut

aliquip ex ca commodo conscq;

Autem vel cum iriure dﬂlnrr in )v:mlrml n

vulputate velit csse molestic consequat, vel illum

dolore cu leugiat nulla lacilisis sl vero cros et

accumsan et 1usto odio dignissim qui blandit
raesent luptatum zzril delenit augue duis dolore

Le feugait nulla facilisi

Larem ipsum dolor sit amet, comscetctucr
adipiscing clit, sed diam nommmy nibh cuismod
tincidunt ut lacreet dolore magna aliquam crat
volutpat.
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The growing realization that
anthropogenic climate change is a

reality has focused the attention of  The societal actions needed to
the scientific community, ~ address climate change require a
policymakers and the general public  ggientific understanding of the carbon
on the rising concentration of cycle, its interactions with climate,
greenhouse gases, especially and the ways humans can influence
carbon dioxide (CO,) in the its future trajectories.

atmosphere, and on the carbon

cycle in general.

greenhouse gases in the atmosphere.
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In recognition of the encrmous
scientific challenge and fundamental
criticality of the issue for Earth

sustainability, the Global Carbon
g(r)gj;]ect (GCP) was established in

The scientific goal of the project is to
develop a complete picture of the
glabal carbon cycle, including both its
biephysical and human dimensions
together with the interactions and
feedbacks between them.

Initial attempts, through the United
Nations Framework Convention on
Climate Change are underway to
slow the rate of increase of
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