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Context
Uncertainty requirements for REDD+ emissions and removals
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IPCC Guidelines / High integrity standards

- IPCC offers uncertainty propagation formulas (approach 1) 
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(2019 ref. to the 2016 IPCC guideline, V1 Ch3)

"Approach 1 has limitations to the consideration of correlation as it only allows for full 
correlation or independency between the variables."

https://www.ipcc-nggip.iges.or.jp/public/2019rf/pdf/1_Volume1/19R_V1_Ch03_Uncertainties.pdf


IPCC Guidelines / High integrity standards

- IPCC recommends Monte Carlo simulations 

- Carbon fund requests simulations (Monte Carlo or bootstrap) and a 
sensitivity analysis
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(FCPF guidance note on MC based uncertainty)

https://www.forestcarbonpartnership.org/sites/fcp/files/fcpf_guidance_on_monte_carlo_analysis_2021.pdf


IPCC Guidelines / High integrity standards

- ART/TREES requires Monte carlo simulations
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(TREES V2.0)

https://www.artredd.org/wp-content/uploads/2021/12/TREES-2.0-August-2021-Clean.pdf


Challenges
For reporting simulation-based uncertainties 
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Spreadsheet workbooks

Often favored because capacities are in place both in countries and 
with reviewers, but:

- Very hard to understand and follow for anybody but their 
developers,

- Computation times are slow (esp. with sensitivity analysis), 
- Randomization poorly handled,
- License barrier (MS Excel, …),
- High chances of mistakes,
- Carbon accounting calculation chain not obvious
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Proposed solution
Combining spreadsheet with statistical language
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Combining spreadsheets with programming

- Spreadsheet for templating (but organized)
- Split the data into

- Customization options
- Time periods
- Land use change areas
- Carbon elements

- Processing with R
- Statistical libraries (truncated normal distributions)
- Free and Open source 
- Local or cloud-based processing (no coding skill required) 
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In action
{mocaredd} template and tool in action



Screenshot - Template in action

Time periods
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period
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Activity data require time period, initial and final land use, area and their 
standard error for each land use change.

Screenshot - Template in action
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Screenshot - Template in action

Carbon elements require the carbon element, time period, land use, value and 
standard deviation for all carbon pools and/or carbon fraction and/or degradation 
ratios.
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One year 
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Screenshots - Loading data and checks
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Screenshots - Results
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Resources
Where to run the app and find documentation
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Resources

The app is now ready to use and we will continue development in 2026!

● Run the app online: https://openforis-shiny.shinyapps.io/mocaredd/

● Documentation: https://openforis.github.io/mocaredd/

● Contact us: https://forms.gle/5RjfuwEqtWD25N1L6
○ Or scan the code
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https://openforis-shiny.shinyapps.io/mocaredd/
https://openforis.github.io/mocaredd/
https://forms.gle/5RjfuwEqtWD25N1L6


Thank you



Follow us!

www.gfoi.org @gfoi1@gfoi_forest@gfoi 
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