
   

𝑑𝑥(𝑡)

𝑑𝑡
=  𝑥(𝑡)̇ = 𝐼(𝑡)  ⋅  𝑏 +  𝑥(𝑡)  ⋅ 𝑟𝑒(𝑡) ⋅ 𝐴 

 

Name 

ICBM 

Important publication 

Andrén et al., 2004; 

Andren and Katterer, 1997; 

Karlsson et al., 2011; 

Poeplau et al., 2015 

Special features 

 All SOM is just one pool (O: Old) 

 All FOM is originally treated the same (Y:Young) 

 The environmental response is averaged from daily data and built around a simple water 

bucket model 

Input distribution: b 

All FOM enters the Y pool. Later publications however (i.e. Poeplau et al., 2015) differ between two 

or three type specific Y pools and their humification coefficients h. 

Initialisation: x(t0) 

The initial size of Y is estimated to be in equilibrium to an average input amount and an average 

environmental response. The rest of  SOCt0 is assigned to O. 

Environmental response: re(t) 

The environmental response re(t) is usually calculated on a daily basis and then averaged over the 

whole year. The shown rW(t) is from (Karlsson et al., 2011). θs and θwp are derived by pedo-transfer 

functions, α,γ and rs are usually set to 0.5, β is 1.3 and θ is calculated by a simple water-bucket model. 

re(t) = rT(t) * rW(t) 

 

rT(t):  
(𝑇−(−3.8))2 

(30−(−3.8)) 2
 

 

rW(t): 

{
 
 

 
 

0 ,                𝜃 <  𝛼𝜃𝑤𝑝

(
𝜃− 𝜃𝑠

𝛾𝜃𝑠−𝛼𝜃𝑤𝑝
) 𝛽   , 𝛼𝜃𝑤𝑝 ≤   𝜃 ≤ 𝛾𝜃𝑠

1 + (1 − 𝑟𝑠) (
𝜃−𝛾𝜃𝑠

𝛾𝜃𝑠−𝜃𝑠
) , 𝜃 >  𝜃𝑠

 

pool concept of ICBM (from Andrén and Kätterer, 1997) 



Mass Flow Matrix: A 

Flow rates are in [a-1]. Rows are flows into each pool; columns are flows from each pool. 

 

 CO2 Y* O 

CO2  0.696 0.007 

Y  -0.8    

O  0.104 -0.007 

 

* Different FOM types can have a different humification coefficient h, which would change the flow 

rates 

 

 

References 

 

Andren, O., Katterer, T., 1997. ICBM: The Introductory Carbon Balance Model for Exploration of Soil 
Carbon Balances 12. 

Andrén, O., Kätterer, T., Karlsson, T., 2004. ICBM regional model for estimations of dynamics of 
agricultural soil carbon pools. Nutr. Cycl. Agroecosystems 70, 231–239. 
https://doi.org/10.1023/B:FRES.0000048471.59164.ff 

Karlsson, T., Delin, S., Kätterer, T., Berglund, K., Andrén, O., 2011. Simulating site-specific nitrogen 
mineralization dynamics in a Swedish arable field. Acta Agric. Scand. Sect. B — Soil Plant Sci. 
61, 333–344. https://doi.org/10.1080/09064710.2010.490537 

Poeplau, C., Kätterer, T., Bolinder, M.A., Börjesson, G., Berti, A., Lugato, E., 2015. Low stabilization of 
aboveground crop residue carbon in sandy soils of Swedish long-term experiments. Geoderma 
237–238, 246–255. https://doi.org/10.1016/j.geoderma.2014.09.010 

 

 


