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Humus Balance Calculator

▪ Agroscope Humusbilanz: simple, low-input advisory tool for Swiss farmers

▪ Similar Tools (VDLUFA, STAND) show no clear relationship between Humus balance & SOC

▪ Humusbilanz tool is simple, but no robust estimates of SOC trends to the farmers

Rainford et al., 2024Stéphane Burgos, HAFL
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Mineralization:
1.6 – 0.012 * %clay

High potential of
mineralization
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• Develop a robust tool for SOC management in Switzerland

➢ Integrate process-based SOC models

➢More accurate long-term predictions of SOC stock dynamics

➢Parcel-specific SOC stocks

• Influence of management and/or climate change on SOC stocks
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Project goals



Model basis

Data AMG (FR) RothC (UK) DayCent (US)
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RothC Cpools

DayCent Cpools: Active + Slow + Passive

AMG Cpools

Soil Texture, SOCstock

pH, C/N, 

CaCO3

Hydraulic (SOC)

Manage Crop types, cover crop

tillage Sow, harv Sow, harv, irri, tillage

Fertilizer Types Cinput Types, amount, C/N,

Organic + Mineral

Yield Yield Yield ~ 

Cinput

Weather Temp, Precip, ET
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Model AMG (Yearly) RothC (Monthly) DayCent (Daily)

Initialization Initial SOCstocks:

• Initial ratio of 

active Cpool.

Initial sub-pools of SOC stock:

• Pedo-transfer functions

• Spinup: 1000 years, average 

weather, fixed Plant Cinput

• Spinup + warmup: 10-20 years 

warmup, current Cinput & 

weather

Spinup and warmup:  

• 6000 yr Temperate Deciduous Forest

• Fire + plough

• Fallow and low manure 

• Potato and high manure

• Intensification 

•Diverse crop rotation + mineralFert

Calibration • Plant/manure 

Cinput

• Plant/manure Cinput • Crop/tillage/tree parameters

• Site-specific calibration

Model initialization & calibration
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▪ RMSE & R2, slopes, change rates Change rates =
Sn −S1

Yn −Y1

Slopes

RMSE & R2

How to assess the model performance 
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• Nash-sutcliffe efficiency (NSE): whether the modeling is better than 
mean(measurement)

• Model bias: mean (median) difference between observed and simulated 
values.

𝑁𝑆𝐸 =
σ𝑖=1
𝑛 𝑂𝑖 − ത𝑂 2 − σ𝑖=1

𝑛 𝑆𝑖 − 𝑂𝑖
2

σ𝑖=1
𝑛 𝑂𝑖 − ത𝑂 2

𝐵𝑖𝑎𝑠 =
σ𝑖=1
𝑛 𝑂𝑖 − 𝑆𝑖

𝑛

How to assess the model performance 
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Types Datasets Period 

Farmer managed croplands from 

Swiss National Soil Monitoring 

Network (NABO)

27 sites with crop and temporary_ley rotations 1984(1996)-2020

Long-term trials 60 plots with 12 fertilization treatments: 

organicFert,  MineralFert, control

1949-2017

24 plots with 4 tillage treatments: no-till, plough 1994-2022

Available Swiss data for model test and calibration

8



NSE > 0,

modeling better 

than mean

Dif_mean =

obs – sim

Dif_ median =

obs – sim

▪ RothC better than DayCent | AMG

RothC: 
Higher R2

Lower RMSE RothC: Similar 
trends as 
observation

DayCent

RothC

AMG

Modeling results: farmer sites & long-term trials
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RothC: 
as good as 
mean

RothC: 
Closer to 
observation

RMSE = 9.7

RMSE = 5.7

RMSE = 8.0
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▪ Varied performance of model with different statistical indicators

▪ Stable SOC stock across years (trends closer to 0)

RothC: 
Higher R2

Lower RMSE

DayCent: 
Higher R2

Higher RMSE

Obs: no change
RothC:↗
DayCent | AMG:↘

Worse than 
mean

DayCent

RothC

AMG

DayCent | AMG:
under-estimate
RothC:
over-estimate

Modeling results: farmer sites

RMSE = 6.7

RMSE = 5.9

RMSE = 6.5
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▪ RothC better than DayCent | AMG DayCent

RothC

AMG

RothC: 
Higher R2

Lower RMSE

Modeling results: long-term trials

RothC trends 
closer to obs

RothC: As 
good as 
mean

RothC: Closer 
to obs

RMSE = 9.9

RMSE = 5.7

RMSE = 8.2
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DayCent better capturing
trends

DayCent

RothC

AMG

Modeling results: no-till vs plough

All models indicate opposite
trends to observation

No-till

Plough
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▪ RothC better capturing trends for
organicFert treatments

DayCent

RothC

AMG

Compost

Manure

Control

Modeling results: organic fertilization
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▪ Daycent considers mineralFert

▪ RothC / AMG only considers organicFert

▪ DayCent: slower↘ of SOCstock compared to 
observation 

▪ RothC: similar trends as observation

DayCent

RothC

AMG

Modeling results: mineral fertilization

Mineral

Control







• RothC is better to simulate SOCstock dynamics based on TESTS with 
farmer sites and long-term trials

• But RothC does not consider mineralFert or tillage (possible in the near 
future)

• DayCent is better for mineralFert or tillage, but needs region specific 
calibrations. (farmer parcels usually do not have long-term SOC 
measurements for this)

• RothC based tool for supporting sustainable management of soil organic 
carbon in Swiss croplands
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Model summary



▪ Light version: pre-loaded data

▪ Heavy version: pre-loaded + farmer data

▪ Unified system for heavy & light version: farmers can choose between default & own data

Climates

Manure management

Crop rotation

Tillage (for the future)

Irrigation

Light Version Data

KOBO soil grids

RS cropping history

Reference value

Reference value

NO irrigation

Meteoswiss 1-km grids

Heavy Version Data

KOBO 30-m soil grids

Farmer Data Inputs

Farmer Data Inputs

Farmer Data Inputs

Farmer Data Inputs

Meteoswiss 1-km grids

Scenarios

Parcel 1

Parcel 2

Parcel 3
📍Location and soil properties

🌾 Crop Management

🐄 Manure Management

💦 Irrigation Management

🌱 Soil Management

☁️Weather Data

📈Model Output

Tool Interface

18

Flow chart for the tool based on RothC model
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