
Melissa Ruiz Vásquez*, Diana Catalina Rodríguez Loaiza*, Edwin Lenin Chica Arrieta**, Gustavo Antonio Peñuela Mesa*

*Grupo Diagnóstico y Control de la Contaminación (GDCON), Escuela Ambiental, Facultad de Ingeniería, Sede de Investigación Universitaria (SIU), Universidad de 

Antioquia (UdeA), Calle 70 # 52-21, Medellín, Colombia. (Corresponding author: melissa.ruiz1@udea.edu.co)

**Grupo Energías Alternativas, Ingeniería mecánica, Facultad de Ingeniería, Universidad de Antioquia (UdeA), Calle 70 # 52-21, Medellín, Colombia

Mathematical model for predicting the generation of Methane and 

Carbon Dioxide in the Topocoro Reservoir

Introduction

Hydropower plants are an alternative power source (Farrèr et al., 2007).

However, these systems could be potential sources of greenhouse gases

(GHG) due to flooded organic matter biodegradation after filling stage or

entering organic matter via the tributaries (Guérin et al., 2008; Del Rocío

et al., 2014). An action taken for GHG studies is the development of

mathematical models to predict the formation and behavior of these

gases during reservoir’s useful lifetime, for possible goals to decrease

atmosphere emissions (Silva et al., 2015; Weissenberg et al., 2010).
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Fig 1. Topocoro Reservoir area.
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Fig 2. Methodology scheme.

Fig 3. COD data for the reactor containing dissolved organic matter (top) and

particulate organic matter (bottom).

Fig 3. CO2 Linear model (top) and CH4 exponential model (bottom).

• It was found that CO2 and CH4 generation, due to organic matter

biodegradation from a reservoir, present different behaviors: CO2 is

fitted to a linear model and conversely, CH4 is fitted to an exponential

model.

• Biodegradation rate is a good estimate to predict the production of

these gases because it depends on the physicochemical variables that

affect reaction rate and gas production.

References

Del Rocío, T., Silva, J., Lasso, A. (2014). Generación de gases de efecto invernadero en los sedimentos

de un humedal natural eutrofizado: Influencia de nutrientes (N y P). Universidad del Valle.

Farrèr, C., Senn, D., Wehrli, B. (2007). Hydroelectric reservoirs – The carbon dioxide and methane

emissions of a “carbon free” energy source. Zúrich, Suiza.

Guérin, F., Abril, G., De Junet, A., Bonnet, M. (2008). “Anaerobic decomposition of tropical soils and plant

material: Implication for the CO2 and CH4 budget of the Petit Saut Reservoir”. Applied geochimestry,

23: 2272-2283.

Silva, J., Lasso, A., Lubberding, H., Peña, M., Gijzen, H. (2015). “Biases in greenhouse gases static

chambers measurements in stabilization ponds: Comparison of flux estimation using linear and non-

linear models”. Atmospheric environment, 109: 130-138.

Weissenberg, S., Lucotte, M., Houel, S., Soumis, N., Duchemin, E., Canuel, R. (2010). “Modeling the

carbon dynamics of the La Grande hydroelectric complex in northern Quebec”. Ecological modeling,

221: 610-620.

(1) (2) (3)


