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While aquaculture is pivotal to meeting the UN Sustainable Development Goals (SDGs) 

for sustainable protein production, the rapid expansion of the sector makes it essential to 

quantify its environmental impacts, particularly Greenhouse Gas (GHG) emissions. 

Despite its importance, methane dynamics and overall climate footprint of pond-based 

systems remains poorly quantified. This study investigated methane emissions from 

earthen fishponds in Minas Gerais, Brazil’s, the third largest fish-producing state, 

represents a strategic setting given the ongoing growth of the activity, to bridge data gaps. 

We assessed its relationship with water quality, regional climate gradients, and farmed 

species in order to understand the real climate impact of fish production. Data were 

quantified to the entire state using geospatial mapping derived from direct visual 

interpretation. Results indicate a total emission for the state of 0,11 Gg CO₂-eq. When 

extrapolated to the 4,276 hectares (ha) of water surface in Minas Gerais, this corresponds 

to an annual flux ranging from 42.54 to 59.93 Gg CO₂-eq. year⁻¹. Emissions showed 

significant spatial heterogeneity, with the ebullitive pathway accounting for the majority 

of total emissions, although at magnitudes lower than the global averages reported in the 

literature. GHG fluxes were mainly driven by eutrophication indicators, production 

management practices, and system characteristics. By addressing data gaps in an important 

aquaculture-producing region, these findings support the sustainable expansion of 

aquaculture through improved understanding of GHG emissions and contribute to the 

refinement of national GHG inventories, as well as to the development of mitigation 

strategies aligned with global climate commitments. 
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