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• Aim: 

• Provide a detailed reflection on APSIM’s soil N modelling capability 
 inform and prioritise future development needs

• Bring all documentation of model features in one place

• Share the lessons learnt

Why?

• Increased focus on environmental impacts• 26 yrs of APSIM-Soil N



• Approach

How?

• Insights from 23 co-authors 

Archontoulis et al. 2020

• 132 model-data comparison studies

Probert et al. 1998 Bond et al. 1999
Archontoulis et al. 2014

Mielenz et al. 2016

Vogeler et al. 2023

• Full model description each process
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Testing prototypes using 

flexible scripting 
• Biochar

• N in runoff

• Ammonia volatilisation

• Nitrification inhibition

• Controlled-release fertiliser



Luo et al. 2015

Wide range of approaches

• Guidance on default pool sizes

• Conceptual interpretation of 

measurements

• Adaptations based on prior history

• Spin-up approaches

• Parameter optimisation



Luo et al. 2016

Better performance where dynamics is clear and understoodArchontoulis et al 2020

Smith et al 2020



Yin et al. 2020

Value of time-series above obs-pred plots!

Vogeler et al. 2022

Vogeler et al. 2023



Mielenz et al. 2016

What aspect is critical for the application?



• Getting it right for the wrong reasons

• N2O vs denitrification

• Getting timing of crop N uptake right
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• Pool initialisations

• Pool size vs turn-over rates





Lessons for model developers and users

• Importance of broad model evaluations across a wide range of 
applications to ensure their robustness

• Consider possible flow-on effects of changes

• Pay attention to environmental factors

• Quantify both N2 and N2O

• Use time-series and consider critical features



• Understand the strengths and weaknesses and any constraints

• Focus on parameters and time frames 
that matter / are validated

• The biggest strength of ag systems models 
is to represent the consequences of 
system interactions

Implications for use of model output
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Thank you

Want to know more?  

(in review at Agricultural Systems)

on behalf of the author team

https://github.com/APSIMInitiative


