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Topic I – Diurnal Oxygen Analysis 

• Include the non-linear portions of 
Photosynthesis-Light curve as part of the 
inverse statistical modelling from dissolved 
oxygen changes; 

• Include physical processes: vertical eddy 
diffusivity and entrainment, variable gas 
exchange coefficients; effects of internal 
waves; 

• Improve the vertical sampling of Oxygen; 

 



Topic II – Process-Based Ecosystem 
Modelling 

• Include Methane, Oxygen, and CO2 dynamics; 

• How much complexity should be there? 

• Which processes we should use? 

• Sediment diagenesis (microbial redox 
reactions); 

• GLM-FABM/MyLake (1D Vertical physical 
processes), IPH-ECO (3D hydrodynamics) 

 



5 

CO2 Corg 

CH4 Methanogenesis 

Water column 

Anoxic sediments 

Oxic 
Anoxic 

Oxidation 

Oxidation 

GPP 

Allochtone Corg 

Corg CO2 

Sedimentation 

Oxidation 

AOM 

AOM 

Dissolution 

GHG emissions 

Ebullition 

CH4 

Diffusion 
Advection 

Bioturbation 
Bioirrigation 

Topic II – Process-Based Ecosystem 
Modelling 

CH4 and CO2 Processes 

 



  Pool Symbol Source Sink 

1 Labile POC – CNP: 120:20:1 POC-a Phytoplankton growth Hydrolysis, Photolysis 

2 Semi-labile POC  - CNP: 100:12:1 POC-b Allochtonous Hydrolysis, Photolysis 

3 Labile DOC  DOC-a Allochtonous, 

exudates, hydrolysis, 

photolysis,  

Respiration, 

Fermentation,Photolysis 

4 Semi-labile DOC DOC-b Photolysis Hydrogenotrophy, 

photolysis 

5 Dissolved inorganic carbon CO2(aq) Methane oxidation, 

AOM, dissolution 

Hydrogenotrophy, 

ebulition, precipitation 

6 Methane CH4(aq) Fermentation, 

Hydrogenotrophy, 

Dissolution 

Methane oxidation, 

AOM, ebulition 



  Particulate organic carbon 

1 POC-a,b 
ℎ𝑦𝑑𝑟𝑜𝑙𝑦𝑠𝑖𝑠

 DOC-a,b 

2 POC-a,b
𝑝ℎ𝑜𝑡𝑜𝑙𝑦𝑠𝑖𝑠

 DOC-a,b  + CO2 

3 Macrophytes 
𝑒𝑥𝑢𝑑𝑎𝑡𝑒𝑠

 DOC-a 

4 CO2 

𝑝𝑙𝑎𝑛𝑘𝑡𝑜𝑛 𝑔𝑟𝑜𝑤𝑡ℎ
 POC-a 

  Dissolved organic carbon 

4 DOC-a,b + O2 
𝑜𝑥𝑖𝑐 𝑟𝑒𝑠𝑝𝑖𝑟𝑎𝑡𝑖𝑜𝑛

 CO2 

5 DOC-a,b + TEAs 
𝐷𝑂𝐶 𝑜𝑥𝑖𝑑𝑎𝑡𝑖𝑜𝑛

 CO2 

6 DOC-a,b 
𝑝ℎ𝑜𝑡𝑜𝑙𝑦𝑠𝑖𝑠

CO2 

  Inorganic carbon equilibrium 

7 H2CO3  
 𝑒𝑏𝑢𝑙𝑖𝑡𝑖𝑜𝑛

CO2(g) 

8 CO2(g) 
𝑝𝑟𝑜𝑡𝑜𝑛𝑎𝑡𝑖𝑜𝑛

H2CO3, HCO3
-, 

CO3
2- 

9 HCO3- 
𝑝𝑟𝑒𝑐.−𝑑𝑖𝑠𝑠.

FeCO3(s), CaCO3(s) 

  Methane 

10 DOC-a
 𝐴𝑐𝑒𝑡𝑎𝑡𝑒 𝑓𝑒𝑟𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛

 CH4(aq)  + 

CO2 

11 DOC-b + CO2 
𝐻𝑦𝑑𝑟𝑜𝑔𝑒𝑛𝑜𝑡𝑟𝑜𝑝ℎ𝑦

 

CH4(aq) 

12 CH4(aq) + O2 
𝑎𝑒𝑟𝑜𝑏𝑖𝑐 𝑚𝑒𝑡ℎ 𝑜𝑥𝑖𝑑.

CO2 

13 CH4(aq) + TEAs 
𝐴𝑂𝑀

CO2 

14 CH4(aq)  
 𝑒𝑏𝑢𝑙𝑖𝑡𝑖𝑜𝑛

CH4(g) 


