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Carbon capture in Mediterranean soil: How
farmland can trap greenhouse gases

January 30 2025, by Paula Pérez Gonzélez-Anguiano, Carlos Alberto
Torres Guerreo and Celia Guixé Marsifiach

Measuring soil respiration levels in a farm field. Credit: Wikimedia Commons.,
CCBY

Imagine if we could find a way to capture the greenhouse gases that are
warming our planet. One way to do this is carbon farming, a practice that
has great potential as a green business model, especially in countries with
a Mediterranean climate.
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Carbon farming works by incorporating organic matter into the soil,
thereby increasing its organic carbon storage. Some of the most
significant carbon farming practices are agroforestry, soil organic cover,
reduced plowing, effective water use, and integrated fertilization
management, which includes efficient planning and application of crop
nutrients and prioritizing the use of organic fertilizers.

These practices have a number of other benefits. They improve
ecosystem services (the benefits that an ecosystem provides to society),
move us closer to a circular economy, and help to prevent and control
pollution. They also protect and restore biodiversity.

However, in the Mediterranean region, there are several technical,
economic and social barriers to consolidating it as a sustainable business
model.

Buying and selling carbon

Carbon markets emerged as a way to incentivize the reduction of
greenhouse gas emissions. These systems use carbon credits as a unit of
financial measurement—one carbon credit represents one ton of CO,
that has been reduced, avoided, or removed from the atmosphere.

There are currently three main systems for trading carbon credits:
regulated, voluntary, and hybrid markets.

The first of these, the European Emissions Trading System (EU ETS),
obligates companies by law to reduce emissions, or to buy permits if
they exceed limits. It applies to large emitters, such as transport and
aviation, but not to agriculture.

The voluntary market is used by companies that are not legally obligated
to reduce their emissions, but wish to do so as part of their sustainability,
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marketing and corporate responsibility strategies. In this market,
independent organizations certify projects that generate these credits.

The hybrid system combines voluntary and regulated markets to reduce
emissions. While it can bring benefits, a lack of transparency and
standards creates fertile ground for greenwashing, when companies
pretend to be sustainable without real commitment.

In 2021, the European Commission developed a voluntary framework
for certifying carbon capture projects in sectors such as agriculture. This
meant they could be integrated into the European Union's Common
Agricultural Policy, which includes financial incentives for sustainable
practices.

However, the Mediterranean's agricultural and climatic complexity
makes it difficult to monitor and verify carbon levels in agricultural
soils.

Measuring Mediterranean soil

The Mediterranean region faces extreme weather events that affect
carbon sequestration. These include droughts, heat waves and heavy
rainfall. High climate variability makes it difficult to establish reliable
baselines, which means monitoring has to be adaptive and carefully
targeted.

Additionally, the region has a variety of soil types—Ilimestone, clay and
sandy—which each have different capacities to retain and store carbon.
This diversity makes it difficult to monitor and accurately quantify the
carbon stored, and thus to remunerate farmers for the carbon
sequestration they generate.

For this reason, several research centers, such as the UVic-UCC BETA
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Technological Center, are working to identify and develop tailor-made
technologies and methodologies that can detect small changes in the soil
in order to measure carbon levels.

How can we measure carbon in the soil?

Thanks to mathematical models developed by long-term projects, we can
determine the amount of organic matter present in a soil sample that is
representative of a certain area. This is then used to estimate the CO,
contained 1n that fraction of matter, and therefore the carbon it has
captured.

It 1s easier to apply models like these on homogeneous land, such as the
US corn belt, where sampling requires less effort. In Europe, greater
variety complicates matters, and makes sampling plans more expensive,
usually at the producers' expense. In the case of the Mediterranean
region, models that have been specifically calibrated for its agro-climatic
conditions yield more accurate carbon measurements.

Measuring tools

Remote sensing techniques are the most potentially useful tool here.
They use high-resolution multispectral satellite imagery, composed of
multiple bands of the electromagnetic spectrum (e.g., infrared or
ultraviolet), where each band provides specific data that can be used to
estimate some soil properties, such as organic matter content. In this
way, we can calculate possible uptakes that result from agronomic
management.

Unmanned aerial vehicles, such as drones, can capture detailed
information on vegetation, soil type and moisture levels, all of which are
also related to the amount of carbon sequestered. Images taken at
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different wavelengths allow for estimations of soil biomass and organic
matter.

Likewise, CO, flux towers or gas exchange towers—high-tech devices
that measure gas concentrations in the air thousands of times per
minute—are very useful for measuring the amount of CO, released by
the soil in a field. The data obtained is then fed into a series of
equations, which estimate how much gas is moving in and out of the
ecosystem.

Carbon farming in the Mediterranean has great potential, but faces
challenges due to agro-climatic diversity and lack of standardized
methods. Mechanisms such as the CAP and voluntary markets can boost
climate neutrality, but only if they are adapted to local conditions.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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