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Many models out already out there….



2017

Formalized vision and established 
principles for RuFaS development

2018

Computer simulation structure 
established, and first lines of 
code written. 
Submitted first federal proposal. 
Expanded collaborators to 
include Cornell.

2019

First paper published. 
Formalized documentation and 
version control methods
Submitted first successful Federal 
proposal. 

2020

Formalized Industry Advisory 
Council
Connected nutrient cycle in 
biophysical model.
Excelled in a challenging year.

RuFaS Founders RuFaS Evolution



RuFaS Goals

Interoperable

Documented

Open Source

Sustainable





Participatory 
Modeling 
• Involves stakeholders in all parts of the model 

development
• 2020: Stakeholder Advisory Council

• Creates a shared understanding of the system, the 
problem and the solutions

• Increases stakeholder ownership of the research 
outcomes

This Photo by Unknown Author is licensed under CC BY-SA

http://nancynwilson.com/get-creativity-flowing-mastermind-group/
https://creativecommons.org/licenses/by-sa/3.0/




Soil + Crop



Soil and 
Crop

Manure 
Module

Output: 
Yield

Feed 
Storage

Crop Growth -> 
Harvest

Allocation -> 
Storage

Feed Storage



Harvest - Default 
Rotation

Storage grouped by:

● Crop type
● Harvest date
● Crop quality

Feed out:

● Prioritize lactating cows



Animal Module



Manure 
Module



System Balance
Summarizing the biophysical 
module into useful economic, 
energy, and GHG reports.



2021 Publication Goals
1. Ration Optimization

2. Animal Life Cycle

3. Milk Production

4. Animal Module/RFI Example

5. Crop + Soil Module

6. Manure Module



Case Study: Residual Feed Intake
Objectives: Compare production 
and environmental outcomes of 
herds with different feed 
efficiencies

Methods: 
• Implement animal 

level efficiency parameter

• Estimate feed use and milk, 
manure, and enteric methane 
production for a normal and 
high-efficiency herd



Next Steps
1. Continued Optimization

◦ New modules, more flexibility

2. Pilot Testing
◦ On farm assessment 

of model

3. Connecting with Dairy Brain

Anticipate researcher model 
available Spring 2022


