
Estimating soil organic 
carbon stocks with 
ensemble Kalman Filter 
methods 
Toni Viskari

EnKFWorkshop

6.6.2022 Toni Viskari



Presentation structure

1. Background and context on the system
ÅWhat are the constraints on our efforts to project soil organic carbon stocks?

2. What have we done so far?
ÅNot much

3. What are our plans to tackle the multitude of challenges?
ÅPreliminary stages at the moment, but already started with the setup



Vegetation is a critical component in the 
global carbon cycle

Picture: https://earthobservatory.nasa.gov/features/CarbonCycle



Vegetation 
decomposition 
deposits carbon 
into the soil which 
is the largest 
terrestrial carbon 
pool



There are numerous projects at the moment 
focusing on estimating/improving global soil 
organic carbon (SOC) stocks

ÅNational Greenhouse inventories must include SOC approximations

Å¢ƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ άп ǇŜǊ млллέ ƛƴƛǘƛŀǘƛǾŜ ŀƛƳǎ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ {h/ 
allocation in agricultural lands by 4 promilles

ÅThere are numerous projects across the world focusing on how 
different management approaches affect SOC stocks

ÅThis is one of the potential components in the carbon credit markets



When it comes 
to 
approximating 
SOC stocks, 
there are 
three central 
challenges

Difficulty to measure

Spatial heterogeneity

Challenges in both assessing 
model dynamics as well as 
initialization



There are multiple possible 
observations of surface vegetation, 
but all have their own limitations



With SOC measurements, the options 
are very limited


