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Abstract

Barriers to fieldwork exist for many reasons such as physical ability, financial cost, and time availability. Unfortunately, these

barriers disproportionately affect minority communities and create a disparity in access to fieldwork experience in the natural

science community. Travel restrictions and the global lockdown has extended this barrier to fieldwork across the community and

led to increased anxiety about gaps in productivity, especially for graduate students and early-career researchers. In this paper,

we discuss Agent-Based Modeling as an open-source, accessible, and inclusive resource to substitute for lost fieldwork during

COVID-19 and future scenarios of travel restrictions such as climate change. We detail the process of model development with a

plethora of examples from the literature on how Agent-Based Models can be applied broadly across life-science research. We aim

to amplify awareness and adoption of this technique to broaden the diversity and size of the Agent-Based Modeling community

in ecology and evolutionary research. We also describe the benefits of Agent-Based models as a teaching and training resource

for students across education levels. Finally, we discuss the current challenges facing Agent-Based Modeling and discuss how

the field of quantitative ecology can work in tandem with traditional field ecology to improve both methods.

Hosted file

Manuscript.doc available at https://authorea.com/users/338218/articles/464277-agent-based-

models-as-an-inclusive-and-accessible-surrogate-to-field-based-studies

DEFINE	
Think	through	the	scope	of	the	problem	and
define	a	question.	Identify	the	information	you

will	need	to	solve	the	problem.	

COMPUTE
Apply	an	appropriate	level	of	computational	power	to
the	abstract	form,	be	that	modern	computers	or	mental

agility,	to	obtain	answers.	Identify	and	resolve
operational	issues	during	the	computation.

INTERPRET
Take	the	abstract	answer	and	interpret	the

results.	Re-contextualize	them	in	the	scope	of
the	original	question	and	skeptically	verify
them.	Correct	errors	and	re-define	your

question	as	needed.	

Computational
Thinking	

TRANSLATE	
Transform	the	question	into	an	abstract	form
such	as	code,	diagrams	or	algorithms	that	can
be	translated	computationally.	Choose	the

relevant	tool	to	derive	a	solution	
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Overview

Purpose

Process, overview
and scheduling

Entities, States and
Scale

Design 
concepts

Details

Basic principles

Emergence

Adaptation

Objectives

Learning

Prediction

Sensing

Interaction

Stochasticity 

Collectives

Observation

Initialisation 

Input data

Sub-models
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Entity:	
Predator

Entity:	
Prey

Entity:	
FarmerEntity:	

Livestock

Entity:	
Barrier

365
days

100km2

Prey
density

Button
Farmer
vigilance

Scale:	time

Scale:	area

State	variables:	
Sex:	M

Weight:	300	kg
Age:	1	

Energy:	100

State	variables:	
Weight:	100	kg
Vision:	Obscured
Speed:	45	km/h

	

State	variables:	
Height:	2m

	

State	variables:	
Vigilance:	Not

vigilantState	variables:	
Weight:	50	kg	

	

Entity:	
Habitat

State	variables:	
Cover:	High
Forage:	100	g

Process:	
Hunt

Process:
Forage

Agent with sensory
input observes the

world 

Agent updates
internal model with

new information 

Agent takes action

I need to find a bed
site in appropriate

habitat 
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Agent with sensory
input observes the

world 

Agent updates
internal model with

new information 

Agent takes action

I need to find a bed
site in appropriate

habitat 
Record and save

sensory input

update machine
learning  model with

history of
success/failure 

Recommend an
action based on

current information
and historical

success
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