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Recent accelerated climate change and rising temperatures are excelling existing environmental
problems in the Mediterranean Basin that are caused by the combination of changes in land
use, increasing pollution and declining biodiversity. In most impact domains (such as water,
ecosystems, food, health and security), current changes and future scenarios consistently point
to significant and increasing risks during the coming decades. In the Mediterranean region,
average annual temperatures are now approximately 1.5°C higher than during the period 1880-
2019 (Fig.1), well above current global warming trends [1].
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Fig. 1. average annual temperatures during the period 1880-2019

Warming of the atmosphere (annual mean temperature anomalies with respect to the period
1880-2019), in the Mediterranean Basin (blue lines, with and without smoothing) and for the
globe (green line). Policies for the sustainable development of Mediterranean countries need to
mitigate these risks. Studies suggest that 30% of semiarid Mediterranean drylands (Fig. 2) are
affected by desertification and that 47% of the region’s people suffer these effects [2].
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Fig 2. Environment andSecurlty in the Mediterranean: Desertification

Soil degradation affects more than one billion people worldwide, particularly in dry regions,
where around 40% of the world population live. Soil degradation is indicated mainly by a loss of
soil functions, a large portion of which depends on soil aggregation and soil organic matter
(SOM) storage within aggregates. The provision of microbial substrate by compost and of
habitat by biochar are central in sustainable soil amelioration. A new field of biochar and
compost application is the 'large-scale rehabilitation of degraded soils to restore their functions
and to enable sustainable use over the long term [3]. Biochar addition in soils increases besides
other eligible effects water use efficiency and plant available soil water [4].
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Fig. 3. Main parameters of soil and effect sizes presented in the literature

Emissions reduction alone is no longer sufficient to contain the climate crisis. In parallel with the
reduction of emissions, a start must now be made on expanding and further developing the
existing options for creating carbon sinks (Fig.4). The magnitude of the task is enormous: In
order to achieve climate neutrality in the European Union, the volume of sinks to be created
annually must increase to at least 850 million tonnes of CO, by the year 2050 [5].
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Fig.4. Negative emission as a key factor for mitigation of climate changes

Biomass pyrolysis and agricultural use of the biochar is thus a key technology for saving the
climate. Biochar has been intensively researched in recent years. A wealth of experience with
its applications and innumerable scientific publications prove today that in addition to its direct
climate benefit as a carbon sink, biochar can be used in agriculture in many profitable and
beneficial ways. Besides the carbon sink effect, sewage sludge biochar delivers a highly
valuable phosphorus source with a high P recovery rate [6].

Global warming potential (GWP) of different fertilizers

The 2019 study by the German Federal Environmental Agency [6] showed that conventional
fertilizer production in Germany emits about +1.2 kg CO, eq /kg P,0Os. Furthermore, phosphate
recovery processes like precipitation (in digested sludge or centrate) or sewage sludge ash also
demonstrably cause CO, emissions. Using the same calculation methodology in comparison to
the global warming potential (GWP) of these processes, PYREG biochar from sewage sludge
has a negative GWP of -4,01 kg CO, eq /kg P,Os (Fig. 5). Consequently, the recovery of
phosphate within the PYREG process and the final application of the biochar contributes to fight
global warming, increase water use efficiency and reaching net zero.
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Fig. 5. GWP of PYREG biochar
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not 3

necessarily reflect those of the European Union or European Research Executive Agency (REA). Neither the European Union
nor the granting authority can be held responsible for them. Grant agreement No. 101059546.



TWiIISlIbDyn - Funded by the
European Union
_.-,_w

References:

[1] Cramer W et al. (2018) Climate change and interconnected risks to sustainable development
in the Mediterranean. Nature Climate Change, 8, 972-980

[2] RISKS ASSOCIATED TO CLIMATE AND ENVIRONMENTAL CHANGES IN THE
MEDITERRANEAN REGION A preliminary assessment by the MedECC Network Science-
policy interface - Report on the State of the Environment and Development in the Mediterranean
(SoED 2019)

[3] Zirted, Michaél, Toumba, Daniel, Danmori, Idrissou, Bruno Olivier, Rouama, Paggo,
Rouama, Gove, Arafat, Jourmbi, Zirted. (2023). Assessment of the efficiency of ReviTec
technology for soil restoration in sudano-sahelian part of northern Cameroun: Case of Hardé
soils of Maroua-Salak. 59 No. 331. 1-10.

[4] Biochar in agriculture — A systematic review of 26 global meta-analysesHans-Peter Schmidt;
Kammann, Claudia; Hagemann, Nikolas; Leifeld, Jens; Bucheli, Thomas D; Sanchez Monedero,
Miguel Angel; Maria Luz Cayuela. Global Change Biology. Bioenergy; Oxford Bd. 13, Ausg. 11,
(Nov 2021): 1708-1730. DOI:10.1111/gcbb.12889

[5] Harald Bier, Helmut Gerber, Marcel Huber, Hannes Junginger, Daniel Kray, Jorg Lange,
Hansjorg Lerchenmiller, Pal Jahre Nilsen: 2020 EBI Whitepaper Biochar based carbon sinks to
mitigate climate change. European Biochar Industry Consortium e.V. (EBI), online.

[6] Gerber, Helmut 2023: ESPP workshop at the EBI Biochar Summit Helsingborg, 12.-
15.06.2023, Conference proceedings online

[7] UBA TEXTE 13/2019: Okobilanzieller Vergleich der P-Riickgewinnung aus dem
Abwasserstrom mit der Dungemittelproduktion aus Rohphosphaten unter Einbeziehung von
Umweltfolgeschaden und deren Vermeidung, Forschungskennzahl 3716 31 330 0 UBA-FB
002759, ISSN 1862-4804.

Keywords: Biochar, PYREG, phosphorus recovery

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not 4
necessarily reflect those of the European Union or European Research Executive Agency (REA). Neither the European Union
nor the granting authority can be held responsible for them. Grant agreement No. 101059546.



