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What do space-time 
patterns in rhino 

poaching reveal about 
the interacting 
behaviours of 

poachers and rangers? 



We used data from 2011 to 2021:
• 104 poached rhino carcasses 
• 28 visuals of poachers
• 16 contacts between poachers 

and rangers
• 13 detected gunshots 
• 164 detections of poacher 

fence entries
•  235 fence exits



1. Spatial model to identify spatial predictors of poaching 
locations (logistic regression with LASSO regularization)

2. Space-time permutation models from epidemiology  to identify 
clusters of poaching in space and time (testing for space-time 
dependence)

3. Analysis of poacher entry and exit pathways 

Combine insights from 1-3 to better understand poacher behaviour







Poaching probability 

decreases with higher 

predictor values (credible 

interval to left of zero)

No evidence for an 

effect (interval 

overlaps zero)

Poaching probability 

increases with higher 

predictor values 

(credible interval to 

right of zero)

Effect on poaching (mean and 

90% credible interval)



Collusion?
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Example - Cluster 1

• 10 rhinos poached within a radius 

of 4.4km (58km2) from 10 Aug 

2019 to 1 Oct 2021 

• Only 7 rhinos poached across the 

rest of the reserve (520 km2) 

during same period. 



Linked entry and exit

Entries also more likely near 

ranger camps



Our results lend empirical support to the following hypotheses:
1. Poachers seek to minimise the probability of detection (lodge and 

road deterrence effects, quick entry to exit)
2. Poachers maximise the probability of encountering suitable targets 

(distance to water effect)
3. Poachers take advantage of windows of low risk and high opportunity
4. Poachers may collude with law enforcement officers to create 

opportunities for crime



1. Rangers and security 
managers at Sabi Sand 
Nature Reserve (SSNR)

2. Iain Olivier: CEO at SSNR
3. Julie Olivier: Head of 

Conservation at SSNR

Under revision at Conservation Letters
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