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Observations to assess the regional carbon cycle:
The RECCAP-2 project

The Regional Carbon Cycle Assessment and 
Processes (RECCAP)
When we compare top-down and bottom-up estimates of surface CO2 fluxes 
they agree quite well at the global scale. However there are large 
inconsistencies in regional budgets (Fig 2) and their inter-annual variability.

Fig. 2: Latitudinal variability of CO2 fluxes.
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Overview
What don’t we know about the carbon cycle?

Some parts of the carbon cycle can be measured 
directly (global atmospheric CO2 concentration), 
while others (the ocean CO2 sink & terrestrial 
CO2 sink) are estimated with global process 
models constrained by observations. 

The resulting carbon budget imbalance (Fig. 1), 
shows the limits of our understanding of the 
carbon cycle. There is still a lot that must be 
done to reduce the scientific unknowns around 
the flux of CO2 between different sinks, in order 
to support effective climate policies.

Fig 1: The  Budget Imbalance shows the difference between the estimated total 
emissions and the estimated changes in the atmosphere, ocean, and terrestrial 

biosphere, 

Improvements in RECCAP-2
• It will establish the mean carbon balance of large 

regions of the globe at the scale of continents and 
large ocean basins, including their component 
fluxes.

• It will provide higher spatial resolution and annual 
updates for the global and regional carbon balance 
with the aim of improving the quantification and 
understanding of drivers, processes, and hot spot 
regions, essential for predicting the future 
evolution of any carbon-climate feedback.

• It will build on the experience from RECCAP-1 to 
address the growing demand for the capacity to 
measure, report on, and verify the evolution of 
regional fluxes and the outcomes of climate 
mitigation policies.

• It will evaluate the regional ‘hot-spots’ of inter-
annual variability and possibly the trends and 
underlying processes over the past two (or more) 
decades by combining available long-term 
observations and modelling.

Therefore the RECCAP-1 project was 
established from 2011-2014 and 
delivered a synthesis of the mean 
carbon balance and change over the 
period 1990–2009 for all 
subcontinents and ocean basins. 

However, it also exposed large data 
gaps and uncertainties that prevent 
current systems from delivering 
information to support climate 
policies or to resolve carbon–climate 
feedbacks.

We are now in a position to address some of the gaps and limitations flagged in 
RECCAP-1. The European Space Agency is helping to fund the Global Carbon 
Project to undertake a second round of the RECCAP assessment.  This project 
will:

• Enable the use of global remote sensing products in the establishment of 
regional CO2 budgets, specifically the Essential Climate Variable data sets 
from ESA’s Climate Change Initiative programme. 

• Provide a new test-bed for the combination or fusion of different remote 
sensing products in terrestrial carbon models used for the global carbon 
budget assessment of the Global Carbon Project.

Project	overview
Teams	and	workplan

::::::	ESA-CCI	Collocation	meeting	::::::	20-22	March	2018	::::::
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Want to know more?
Global Carbon Project: 
http://www.globalcarbonproject.org/
info@globalcarbonproject.org

ESA’s Climate Change Initiative: 
cci.esa.int
climate.office@esa.int


