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The U.S. Carbon Cycle Science Program, led by the Carbon Cycle Interagency Work-

ing Group (CCIWG) and under the auspices of the U.S. Global Change Research Program

(USGCRP), leads and supports peer-reviewed research of carbon cycle science across the fed-

eral government. CCIWG-led intensive, interagency coordinated field campaigns that unite in

-situ, air-borne, and satellite-based observations as significant components of this research (U.S.

National Academy of Sciences, 2017), as well as coordinated research support, have played a vi-

tal role in advancing integrated carbon cycle science. Here, will highlight recent efforts to cata-

lyze, advance, and assess integrated and interdisciplinary U.S., North American and global car-

bon cycle research, made possible via sustained Program collaborations with U.S. and interna-

tional science communities. Examples include recent CCIWG supported sci-

ence thematic activities focused on:

. Sustained carbon cycle observations; carbon cycle predictions, science of blue carbon, soil car-

bon resilience and vulnerability, urban carbon and human interactions,

. methane, greenhouse gas measurements, and the 2nd State of the Carbon Cycle Report

(SOCCR-2).
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Preface/motivation for the report/ advances since SOCCR-1

_ Il Governmental, intergovernmental and interagency context

Part | 1 What is the C cycle and why care/the C cycle in a global context
Synthesis
2  North American C budget past, present, and future

Part Il Energy Systems (incl. Transportation)
Human Urban

Dimensio
ns of the
C Cycle

Agriculture
Societal Perspective on Carbon

Tribal Lands

Part Ill: Atmosphere

State of Forests
Air, Land Grasslands

and Water Arctic/Boreal/Permafrost regions

Soils
Terrestrial Wetlands
Inland waters

Tidal wetlands and estuaries (incl. blue carbon)

Oceans and continental Shelves (oceans, methane hydrates etc.)
Consequences of rising atmospheric CO2 (e.g. ocean acidification)
Decision-support (social, behavioral, economic)

Future projections and associated climate change in North America

1USGS LandCarbon assessment

SOCCR-2 State of the Science — Chapters - Draft Required sections for each chapter

i. Key Message/ Findings/Highlights ( incl.
traceable accounts - see examples from
Health and NCA supporting evidence)

ii. Introduction

iii. Historical context (incl. socioeconomic
drivers of carbon emissions)

iv. Current State of Carbon Cycle
Understanding of Fluxes and Stocks

v. Indicators, Trends, Feedbacks

vi. North American

and Global Context, Regional Perspective
» NCA regions

. U.S., Mexico, Canada

e  Arctic, Tropics, RECCAP

vii. Societal drivers and impacts, carbon
management and decisions

viii. Synthesis, conclusions, gaps in knowledge,

and (near) future outlook

» overarching synthesis of the current state
of the carbon cycle

* key knowledge gaps/ opportunities and

near-term outlook on the North American

carbon cycle

Major SOCCR-2 PROCESS & MILESTONES (As of Aug 4, 2017)

1=t scoping
Draft Prospectus workshop \i;twyth
+ Approval by commun
SGCR Principals scientists

May 20, 2015 May 27-28, 2015

FRN closed,
Nominations
reviewed,
Outline revised Decisions
Invitations to
March 14, 2016 chapter leads +
- April 2016 contributors
May-June 2016

15t Order Draft
Review by CCIWG

Public Forum &

30-day FRN released by

1st kick-off preliminary USDA NIFA

authors’ workshop

Feb 2-3, 2016

Intro process
webinars with

Feb 12, 2016

Drafting chapters

Chapter Leads June 2016
May-June 2016 - June 2017

Sept 2016 2nd Order Draft Review by
CCIWG, SGCR Principals

Final Report Release
Late Spring/Summer 2018

Nov 2016

More Author Revisions
with CCIWG and USGCRP
agency reviews
Spring 2018

3rd Order Draft Reviews by
CCIWG, SGCR Principals,
and Author revisions
Feb 2017- Oct 2017

NRC + public review
Nov 2017 — Feb 2018
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From CCIWG Carbon Cycle Predictions Workshop:

nge []]:> Different interagency working groups This land cover map is based on the Moderate Resolution Im-

v

aging Spectroradiometer (MODIS) instrument on NASA’s Ter-
ra satellite. The land cover types include evergreen needleleaf
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~| forests (ENF), evergreen broadleaf forests (EBF), deciduous

needleleaf forests (DNF), deciduous broadleaf forests (DBF),

mixed forests (MF), closed shrublands (CSH), open shrublands
(OSH), woody savannas (WSA), savannas (SAV), grasslands

Programs/
activities with
scientific
community

(GRA), croplands (CRO), urban, and barren.

Reports, Science Groups, Workshops, Meetings etc.
North American Carbon Program (NACP),
Ocean Carbon & Biogeochemistry Program (OCB)

partnerships

International Global Carbon Project CarboNA T e TR

“Future Earth” Component U.S., Mexico, Canada
government level

U.S. Carbon Cycle Science Program/CCIWG Mission

To coordinate and facilitate federally funded carbon cycle research and pro- |
vide leadership to the USGCRP on carbon cycle science priorities. | EEErosy :

CCIWG Carbon Cycle Predictions Workshop Map Citation: Xiao, .,Y. Luo, | B o
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THE NATIONAL GLOBAL CHANGE
RESEARCH PLAN 2012-2021

From CCIWG Urban Carbon Hu-
man Interactions Workshop: Con-
ceptual framework depicting the key dy-
namic relationships for an improved un-
derstanding of urbanization, urban areas,
and the carbon cycle. Note: Blue arrows
depict links between systems and com-
ponents. Citation: Romero-Lankao et al
(2014), A critical knowledge pathway to
low-carbon, sustainable futures: Integrat-
ed understanding of urbanization, urban

areas, and carbon. Earth's Future, 2;: 515—
532. doi:10.1002/2014EF000258
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* The U.S. CCIWG has been leading the development of SOCCR-2 in collaboration with over 200 scientists from the U.S., Canada, and
Mexico since 2015. The focus areas for SOCCR-2 are inspired by the U.S. Carbon Cycle Science Plan (2011), which emphasizes glob-

al scale research on long-lived, carbon based greenhouse gases and the major pools and fluxes of the global carbon cycle.

* Three aspects frame the SOCCR-2 focus areas: (i) Impact of natural processes and human actions on terrestrial, atmospheric and oceanic

carbon cycle; (ii) Impact of policy and management decisions on the levels of CO2 and CH4 in the atmosphere; (iii) Impact of increas-

ing GHG concentrations, associated changes in climate, and carbon management decisions on ecosystems, species, and natural resources.

* Relevant carbon management science perspectives and tools for supporting and informing decisions, as addressed in and related to
the U.S. Global Change Research Act (1990), the National Climate Assessment (2014,2018), are considered.

Climate Science Special Report

SOCCR-2
(CSSR)
Carbon’s relationship climate and National climate science data and
vice versa organized by type of effect (e.g.,

flood, drought, SLR, etc.)

- Effects on the
oceans

- Effects of carbon on

wetlands (terrestrial and - Effects on
tidal) Agriculture and
overall soil
health

- Energy and Energy

- Changes in the
Systems =

- Extreme storms

- How climate change

affects coastlines

Arctic
- Forests - How to
mitigatefadapt to
- Urban Life and climate change
Infrastructure _
- How to predict
: and model
- Indigenous FPeople climate
-Transportation
NCA-4

Communities, regions, and ecosystems
affected by climate change

- Climate change in the context
of international relations

- Water as a resource
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SOCCR-2 Federal steering committee and liaison: Nancy Cavallaro (Administrative Lead Agency POC + CCIWG co-chair) (USDA-NIFA), Zhiliang Zhu
(CCIWG co-chair) (USGS), Dan Stover (DOE), Erica Ombres (NOAA), Tom Wirth (EPA), Kathy Hibbard (NASA), Marlen Eve (USDA-ARS), Carolyn Olson (USDA-
OCE), Noel Gurwick (USAID), Gyami Shrestha, (U.S. Carbon Program Office Director), Karina Schafer (NSF), Anne Marsh (USDA FS), Laura Lorenzoni (NASA), Jim
Butler (NOAA), Eric Kasischke (NASA), Kathy Tedesco (NOAA), Libby Larson (NASA/SSAI); Science Leads: Rich Birdsey (USDA FS), Melanie Mayes (ORNL), Ray
Najjar (PSU), Sasha Reed (USGS), Paty Romero-Lankao (UCAR/NCAR); Chapter Leads: Vanessa Bailey, Lori Bruhwiler, David Butman, Wei-Jun Cai, Sarah R. Cooley,
Grant Domke, Katja Fennel, Kevin Robert Gurney, Daniel ]. Hayes, Alexander N. Hristov, Deborah N. Huntzinger, Andrew R. Jacobson, Jane M. F. Johnson, Randy Kolka,
Kate Lajtha, Elizabeth L. Malone, Peter Marcotullio, Maureen I. McCarthy, Emily McGlynn, Dave McGuire, Anna M. Michalak, John B. Miller, David . Moore, Elise Pendall,

Stephanie Pincetl,Vladimir Romanovsky, Paty Romero-Lankao, Ted Schuur, Carl Trettin, Rodrigo Vargas, Tristram West, Christopher A.Williams, Lisamarie Windham-
Myers + ORNL Editing Team + All 200+ SOCCR-2 author team members

USGCRP interagency research priorities draw from the breadth
of the Program’s capabilities in observations, integrated modeling,
process research, and actionable science to address emerging re-
search opportunities and key scientific gaps and respond to criti-
cal decision-support needs. * Methane Cycling within the Carbon
Cycle Framework is a new focal area — but reflects an area of on-
going Program interest. USGCRP will spotlight its work on the
carbon cycle over the next several years.

All CCIWG members | Anthony Flowe
(USGCRP/ICF) for poster design help
and Barbara Del Castello (OSTP intern,
U of Georgia) for SOCCR-2-NCAA4-
CSSR crosswalk



