
Create Females

Add closest, unoccupied,
denning pixel(s) within max

search radius to territory

Init Functions Agent Table

Individual ID

Sex

Age

Pixel ID (location)

Home Range Size

d2 Score

Assign HR size 
 draw from distribution

Assign Location 
denning pixel

Parameter: Target
Denning Habitat

Proportion

Step 1. Create Female Home Ranges

Parameter: Dispersal
radius to identify

neighboring pixels 

Calculate d2 score

Female Territory Table

Pixel ID

Individual ID

Assign Age 
random?

Pixels Table

Pixel ID

Habitat Covars...

...

Parameter: Female Home
Range Size

Parameter:
Number of

Females to Start

Search Table

Pixel ID

Female search radius pixels 

Female dispersal radius pixels

Male search radius pixels 

Male dispersal radius pixels 

Male Territory Table

Pixel ID

Individual ID
Add closest, unoccupied,
resting pixel(s) within max
search radius to territory

Parameter: Target
Resting Habitat

Proportion

Add closest, unoccupied,
movement pixel(s) within max

search radius to territory

Parameter: Target
Movement Habitat

Proportion

Habitat Targets
Achieved?

Yes

No
Remove Agent



Init Functions
Step 2. Create Male Home Ranges

Create Males

Add closest, unoccupied,
denning pixel(s) within max

search radius to territory

Assign HR size 
 draw from distribution

Assign Location 
denning pixel?

Parameter: Target
Denning Habitat

Proportion

Parameter: Dispersal
radius to identify

neighboring pixels 

Calculate d2 score

Assign Age 
random?

Parameter: Male Home
Range Size

Parameter:
Number of Males

to Start

Add closest, unoccupied,
resting pixel(s) within max
search radius to territory

Parameter: Target
Resting Habitat

Proportion

Add closest, unoccupied,
movement pixel(s) within max

search radius to territory

Parameter: Target
Movement Habitat

Proportion

Habitat Targets
Achieved?

Yes

No
Remove Agent



"Annual" Functions
Step 1. Update Female Home Ranges

Female Territory Pixels

d2 score  
less than previous

year?

Yes

No

Calculate d2 score

Maintain Territory

Add closest, unoccupied,
denning pixel(s) within max

search radius to territory

Parameter: Dispersal
radius to identify

neighboring pixels 

Parameter: Target
Denning Habitat

Proportion

Add closest, unoccupied,
resting pixel(s) within max
search radius to territory

Parameter: Target
Resting Habitat

Proportion

Add closest, unoccupied,
movement pixel(s) within max

search radius to territory

Parameter: Target
Movement Habitat

Proportion

Calculate d2 score

Habitat Targets
Achieved?

Yes

No
Remove Agent



"Annual" Functions
Step 2. Update Male Home Ranges

Male Territory Pixels

d2 score  
less than previous

year?

Yes

No

Calculate d2 score

Maintain Territory

Add closest, unoccupied,
denning pixel(s) within max

search radius to territory

Parameter: Dispersal
radius to identify

neighboring pixels 

Parameter: Target
Denning Habitat

Proportion

Add closest, unoccupied,
resting pixel(s) within max
search radius to territory

Parameter: Target
Resting Habitat

Proportion

Add closest, unoccupied,
movement pixel(s) within max

search radius to territory

Parameter: Target
Movement Habitat

Proportion

Calculate d2 score

Habitat Targets
Achieved?

Yes

No
Remove Agent



"Annual" Functions
Step 3. Female Survival

Female

Remove Territory

Parameter: Female Survival
Rate Distribution (?), by Age

Class (?), d2 Score (?)

Binomial Draw

Survived?

Yes

Maintain Territory

No

Update Age



"Annual" Functions
Step 4. Male Survival

Male

Remove Territory

Parameter: Male Survival
Rate Distribution, by Age

Class, Average Female d2
Score (?)

Binomial Draw

Survived?

Yes

Maintain Territory

No

Update Age



"Annual" Functions
Step 5. Reproduction

Female

Overlap Male
Territory?

No

Not Pregnant

Yes

Parameter:
Pregnancy Rate

Binomial Draw

No

Parameter: Birth
Rate

Binomial Draw

No
No Young

Yes
Kits Born

Parameter: Sex
Ratio

Create Female
Kit

Create Male Kit

Binomial Draw

Parameter: Litter
Size

Reproductive 
Age?

Yes

No

Pregnant?
Yes

No

Successful
Birth?

Female?

Yes

No

Parameter:
Reproductive Age

Assign HR size 
 draw from distribution

Assign Location 
= mothers pixelid

Assign Age = 0

Parameter: Home Range
Size (Male or Female)



"Annual" Functions
Step 5. Female Dispersal

Female Parameter: Maximum
Dispersal Distance

Young-of-Year?
Yes

No

Maintain Territory

Disperse to Unoccupied
(Female) Denning

Habitat

Initiate Territory
Creation 

Parameter: Target
Denning Habitat

Proportion

Parameter: Dispersal
radius to identify

neighboring pixels 

Calculate d2 score

Add closest, unoccupied,
resting pixel(s) within max
search radius to territory

Parameter: Target
Resting Habitat

Proportion

Add closest, unoccupied,
movement pixel(s) within max

search radius to territory

Parameter: Target
Movement Habitat

Proportion

Habitat Targets
Achieved?

Yes

No
Remove Agent

Add closest, unoccupied,
denning pixel(s) within max

search radius to territory



"Annual" Functions
Step 6. Male Dispersal

Male

Young-of-Year?
Yes

No

Maintain Territory

Disperse to
Unoccupied Male

Territory

Parameter: Maximum
Dispersal Distance

Initiate Territory
Creation 

Parameter: Target
Denning Habitat

Proportion

Calculate d2 score

Add closest, unoccupied,
resting pixel(s) within max
search radius to territory

Parameter: Target
Resting Habitat

Proportion

Add closest, unoccupied,
movement pixel(s) within max

search radius to territory

Parameter: Target
Movement Habitat

Proportion

Habitat Targets
Achieved?

Yes

No
Remove Agent

Add closest, unoccupied,
denning pixel(s) within max

search radius to territory

Parameter: Dispersal
radius to identify

neighboring pixels 



          

