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Gotemba, Japan 2019 — launch of RECCAP2 c-°°»+ <aiset
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Scientific Objectives RECCAP?2

1. To establish mean decadal GHG budgets of large regions
covering the globe at the scale of continents (orlarge
countries) and large ocean basins.

1. To evaluate the regional contributions to the global budgets
of GHGs and identify ‘hot-spots’ of inter-annual variability
and trends, and their underlying processes.
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Policy-relevant objectives of RECCAP?2

* To contribute to the global stocktake and tracking towards net zero
emissions of anthropogenic and natural GHG sources and sinks.

* To quantify and further constrain anthropogenic greenhouse gas emissions.

* To develop robust observation-based estimates of changes in
carbon storage and greenhouse gas emissions and sinks by the oceans and
terrestrial ecosystems.

* To improve our knowledge of the processes driving changesin GHGs
sources and sinks.

* To gain science-based evidence of the response of marine and terrestrial
regional GHG budgets to climate change and direct anthropogenic drivers.



What is new in RECCAP2 compared — croe* sasses
to RECCAP1?

GHG budgets to cover C/CO,, CH, and N,O (RECCAP1only C/CO,).
* Inclusion of coastal ecosystems (blue carbon).

* Explore plausible evolution of GHG budgets under difference climate
scenarios based on CMIP6 and other modeling efforts.

* Inclusion of special topics: Land-to-Ocean-Aquatic-Continuum, Permafrost,
Polar regions.

» Uptake of new global and regional GHG flux/stock products available, both
observational and remote sensing (biomass, fire, freshwater bodies,
wetlands, GPP, NEE,...)

* Improved and better constrained models (eg, land surface and ocean N,0
modeling).

* Highlight nature-based climate solutions.



How is RECCAP?2 organized? el - HH

« RECCAP2 is a bottom-up effort by the global research
community and driven by the Global Carbon Project with many
partner research groups.

 Builds from existing global and regional projects, and voluntary
contributions.

* Timeframe. Community consultation and preparations: 2016-
2020; Assessment: 2020-2022 as a contribution to the Global
Stocktake of the Paris Agreement.
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RECCAP2 Aligned to Policy Needs

Paris Agreement — Article 4

best available
science, balance between
emissions by sources
removals by sinks of greenhouse gases

1. Anchored in global biogeochemical cycles
2. The only tangible goal/outcome for countriesto pursue
3. Anthropogenicvs Natural fluxes require attention
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RECCAP2 is Aligned to Policy Needs

. To track regions towards net zero emissions, anthropogenic and
natural fluxes (Paris Agreement)

. To supportthe Global Stocktake and NDCs (Paris Agreement)

. To quantify anthropogenic GHG emissions (w/atmospheric
constraints)

. To quantify natural and anthropogenic C sinks (to support
nature-based climate solutions).

. To constrain the remaining carbon budget through a better
understanding of the response of marine and terrestrial
regional GHG budgets to climate change and direct
anthropogenicdrivers - climate-biogeochemical feedbacks.




A Dual Constrain Approach for Regional Syntheses

Tier 1 Tier 2
Global Products Regional-Specific Products
Regional fluxes Regional
Atmospheric CO, application
Inversion Models ) + X Atmospheric CO,
TransCom ) g Inversions Model
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The 3-Greenhouse Gas Challenge for RECCAP?2

GLOBAL CARBON BUDGET

TOTAL SINKS
ﬁ 4
(+38)
=

36.3 48 7.0 (233 11018

Ocean sink

GLOBAL CARBON
osECT

NATURAL EMISS
AND SINK BUDGET

THROPOGENIC AVERAGE ATMOSPHERI
I \AJ'\‘»I INS
&£

Stratnspherlc sink
XX
Energy & Inland Waste & Biomass Atmospheric (xx)
Industry Agriculture water wastewater  burning nitrogen
09 383 045 0.34 0.59 deposition Naturalsoils  Atmospheric Atmospheric
(. ).96) (2.45-548) (0.33-054) (0. 5) (©. 76) 6.12 chemistry Open and nitrogen
0.35 coastal ocean  deposition

on ocean

(0.08-0.16)

de per year (Tg N20 yr*). for the p

¥ FONDATION
. BNP PARIBAS

Global mean surface mole fraction

GLOBAL METHANE BUDGET

TOTAL EMISSIONS

558
(640-568)

105 188

Fossil fuel
production and use

380

w
3
S

w
FY
3

320

Mauna Loa
1950 0(

300

A
= 1850

) L L L L I L l ) L L
1860 1880 1900 1920 1940 1960 1980 2000 2020 1860 1880
Years AD

Global Carbon Project

34

(15-53)

Biomass
burning

L
1900

L
1920

L
1940
Years AD

CHq ATMOSPHERIC
GROWTH RATE TOTAL SINKS
10
(94-106) 548
(529
N
167 515 33
(127-202) (21-132) {01065 (28-38)

Sink from
chemical reactions
in the atmosphere

Sink in soils

Other natural
emissions

Wetlands

¥ FONDATION
<. BNP PARIBAS

310

290

ia e 1o00 ™

L I L | 2701t L L L L L L L
1960 1980 2000 2020 1860 1880 1900 1920 1940 1960 1980 2000 2020
Years AD



Budget Integration of 3-GHG: CO,, CH,, N,O ¢ cAzE2)

Regional distributions of CO;, CH4 and N,O fluxes by inverse modelling
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Land Regions/Teams:

L1 Africa

L2 Australasia
L3 Europe

L4 Russia

L5 North America
L6 South America
L7 East Asia

L8 Southeast Asia
L9 South Asia

L10 Central Asia

Special Interest Regions:
L11 Permafrost Region
L12 Polar Regions

(Greenland & Antarctica)

errestrial Regional Budgets-RECCAP?2

Budgets 2010-2019), Trends, Variability, Processes, Future projections
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Basin Carbon Budgets and Processes — crosat careon

Global Ocean:

 Mean and variabilityin air-sea fluxes, transport and storage
* The seasonal cycle - a window into the future

e The biologicalpump (processes)and the ocean carbon cycle

Ocean Basins Budgets:

* Global coastal Ocean
e Southern Ocean

* Pacific Ocean

* Arctic

e Atlantic

* Indian




Examples of New Observations/Approache:
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Cumulative uptake (PgC)
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Future Component

Explorationof current and futurebudgets and processes sensitivity to drivers using regional data-based
budgets, CMIP6, and other future modeling work.
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Stratospheric sink
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New Protocols for Global and
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Regional Budgets

RECCAP2 Protocol:
Framework and Model-Data Methods to Drive
the Implementation of RECCAP2

Aliving document, v1

A Global Research Project of fUturgarth AResearch Partner of WC‘RP’?

* CO,, CH,4, N,O Global Budget
Frameworks

e RECCAP2-ocean: Protocol for
modelling products

* Atmospheric CO,, CH,, N,O inversions
* TRENDY — biospheric modeling

e LULUCF multiple model ensemble

* Wetland Model Inter-comparison

* Nitrogen-Model Inter-Comparison
(NMIP2)

* Freshwater and transport to ocean for
the CO,, CH,, N,0

* Land to Ocean Aquatic Continuum
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Expected Products

* Special Issue/s with all Budgets and Global Syntheses (AGU
journal collection). Submission: August 2021-Novermbe 2022

e Submissions to UNFCC Global Stocktake.

e Submissions and side events to UNFCC COP and NY UN
Climate Summit (GCP and thru WMO), others.

* Contributions to WMO annual reports.

* Contributions to IPCC.

e Qutreach, including the Global Carbon Atlas.

e Large data legacy for further research and applications.



RECCAP-2 Timeline to Paris Stocktake

Planning Phase Activity Phase

July Jan. Aug. Sept. Mar. Dec. Feb. Spring Aug. Dec. Apr.

Activity 2011 2015 2017 2017 2018 2018 2019 2019 2019 2019 2020
RECCAP-1 Kick
Off
RECCAP-1 final
submission

RECCAP-2 proposal @ ICDC
RECCAP-2 themed book
ESA RECCAP-2 Kick Off (+VERIFY)
AGU 2018 Session
ESA/NIES Gotemba RECCAP-2 Kick Off
Regional Team Formation
AGU 2019 Chapman Conference Breakout
AGU 2019 Session and Breakout

NACP RECCAP-2 Breakout

RECCAP-2 South America Workshop

Southeast and East Asia workshop (Tsukuba, Japan) lled

EGU RECCAP-2 Session
South Asia workshop (Pune, India)
RECCAP-1 final synthesis paper (NSR)

RECCCAP-2 methodology paper / talk
NASA TWSC proposal submission
ESA — UNFCCC second phase
RECCAP-2 Oceans Website
All-hands virtual conference
AGU 2020 Session and Breakout

cance-
NAAAAAN
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Reporting
June July Aug.  Oct. Dec. Aug. Oct. Oct.

2020 2020 2020 2020 2020 2021 2021 2022 2023

nNauons vmes
Conférence sur les Changements Climatiques 2015

Paris_France %
¥ »

Joint GCP-AIMES RECCAP-2 (NASA TWSC)
Special journal issue opens

Special issue closes
Paris Stocktake
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