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1. Motivation

They are the exchanges of CO₂ between 
ecosystems and the atmosphere through 
processes like photosynthesis and respiration.

Hi! What are biogenic CO2 fluxes?

Because it helps us understand whether urban 
green infrastructure (GI; such as urban trees 
and parks) can lower CO₂ levels and support 
climate goals.

Why does it matter?

Why this work?

Research in this area lacks a systematic review.  
Moreover, the high-resolution method can 
estimate biogenic CO₂ fluxes at a 10 meters, 
providing scientific support for city-scale 
mitigation strategies involving GI.

How can cities use this?

This work can help guide how GI should be 
implemented and managed to maximize 
climate benefits.

Land Cover Vegetation indexes Meteorological data Eddy Covariance 
Tower*
parameters are optimized 
and calibrated using 33 
flux towers over south-
western Europe[1]
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Case study: AMB(Metropolitan Area of Barcelona); April,December,2023

Biogenic CO2 fluxes: 

Anthropogenic CO2 emissions: 

• Respire project by 
Barcelona 
Supercomputing 
Center[4]

• Emission estimates 
are calculated by 
sectors and provides 1 
km × 1 km hourly data

Biosphere Capture:

The result from AMB is 
compared with other 
cities from literature 
review

• Biogenic components in AMB uptake 10% and 4% of anthropogenic 
CO2 emissions in April and December respectively

• Evergreen needleleaf forests and evergreen broadleaf forests act as 
the dominant regional carbon sinks. Grasslands shift from acting as 
net carbon sink in April to net carbon source in December.

• Cross-city analysis: the biogenic offset does not scale linearly with 
greenery

How to implement and manage GI to maximize 
climate benefits?

1) Preserve and protect existing high-performance 
ecosystems rather than implement new, low-density 
green spaces

2) Prioritize neighbourhood-scale assessments to 
evaluate and optimize the effectiveness of local tree 
planting and park management.

3) A standardized framework for accounting for 
biogenic CO₂ fluxes and uptake in urban areas should 
be established.

What will you do next?

1) Extend the analysis period of the 
case study from 2 moths to full 
year 

 2)  Combine WRF-Chem model and 
monitoring network 
(https://urbag.eu/ghg/) to constrain 
the estimated fluxes 
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