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Random Encounter Model (REM)



Why REM?

Palencia et al., 2022 – Remote Sensing in Ecology and Conservation DOI:10.1002/rse2.269 

Reviewed
- 34 studies
- 45 species
- 77 REM-reference method 

comparisons
- 13 populations sampled

Random encounter model is a reliable method of estimating 
population density of multiple species using camera traps
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Density: 
Number of individuals per 
unit area (individuals·km-2)

Encounter rate:
Number of animals detected per sampling unit
(animals·(cam·day)-1)

Day range: 
distance travelled by an 
individual during the day 
(km·day-1)

Detection zone: 
Area in which the cameras effectively 
detect animals. Radius (km) and angle 
(radians)

Rowcliffe et al., 2008 – J. Appl. Ecol.
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Nº encounters: 012

Count every time an animal 
enters the camera trap’s 
detection zone.
If an animal leaves the detection 
zone momentarily and comes back 
in, then that is counted as a new 
detection.(

Encounter rate



*First image of each sequence

Detection zone: radius



CT angle: 40º
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Detection zone: angle

*First image of each sequence



First photo, radius and angle
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2𝑠
= 1.25𝑚 · 𝑠−1

Rowcliffe et al., 2016 – RSEC
Palencia et al., 2019 – J. Zool. 
Palencia et al., 2021 – Methods Ecol. Evol.

Day range: speed



Day range: activity



Camera Encounters Days

1 20 21

2 7 21

3 52 14

4 0 21

… … …

N 3 21

Encounter rate

REM: what do we need??

Detection zone

Animal_ID Radius
(m)

Angle
(º)

1 2.3 20

2 7 17

3 4 14

4 2.8 18

… … …

N 3 0

Day range

Animal_ID Time Speed
(m/s)

Group size

1 23:30:02 1.3 2

2 06:43:50 2.1 1

3 08:01:45 0.3 1

4 22:12:00 0.4 3

… … … …

N 03:40:56 1.8 1
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Operativity matrix

CT 
placements

1: camera was operative all the day (24h)

0: the camera was not operative (empty batteries, full card, stolen…)



Some examples…
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Example-1

Encounter rate
Detection angle
Detection radii
Time
Speed

Speed Speed

Camera Encounters Days

X 1 Y

Encounter rate Detection zone

Animal_ID Radius
(m)

Angle
(º)

1 4.3 11

Day range

Animal_ID Time Speed
(m/s)

Group size

1 17:31:32 1.2 1



Example-2

Encounter rate
Detection angle
Detection radii
Time
Speed

Speed Speed

Camera Encounters Days

X 2 Y

Encounter rate Detection zone

Animal_ID Radius
(m)

Angle
(º)

1 4.8 14

2 2.7 19

Day range

Animal_ID Time Speed
(m/s)

Group size

1 21:22:25 1.15 2

Speed Encounter rate
Detection angle
Detection radii



Example-3

Encounter rate
Detection angle
Detection radii
Time

Camera Encounters Days

X 1 Y

Encounter rate Detection zone

Animal_ID Radius
(m)

Angle
(º)

1 2.7 11

Day range

Animal_ID Time Speed
(m/s)

Group size

1 04:23:03 - 1



Example-4

Encounter rate
Detection angle
Detection radii
Time
Speed

Speed Speed

Camera Encounters Days

X 1 Y

Encounter rate Detection zone

Animal_ID Radius
(m)

Angle
(º)

1 4.1 2

Day range

Animal_ID Time Speed
(m/s)

Group size

1 20:54:18 NO 1

Speed

X

X SpeedX X X

Behavioural response to the camera (curiosity), don’t estimate speed



Example-5

Encounter rate
Detection angle
Detection radii
Time
Speed

Speed

Camera Encounters Days

X 2 Y

Encounter rate Detection zone

Animal_ID Radius
(m)

Angle
(º)

1 7.1 16

2 2.1 20

Day range

Animal_ID Time Speed
(m/s)

Group size

1 22:02:44 0.35 1

Two encounters

Speed Speed Speed SpeedEncounter rate
Detection angle
Detection radii

X X X



Take home messages

1. EOW focused on mammals' community (unmarked 
methods preferred)

2. Locate animals in the field of view (needed for 
most of the methods)

3. REM, method to be applied



REM REST CT-DS
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Rowcliffe et al., 2008 – J. Appl. Ecol. Howe et al., 2017 – Methods Ecol. Evol.Nakashima et al., 2018 – J. Appl. Ecol. 





Second online training course

Questions??
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