Asiatic cheetah behavioral estimation from telemetry data
using Bayesian statistics
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| _ o . . . _ a) b) . ‘ o . L. a) The cheetah was more in the moving mode rather than the resting & ]
In this paperwe studythe movementbehaviorof Asiatic cheetahAcinonyx jubatusvenaticuy, a highly St w [ Y W U Th mode; this could be due to the harsh situation in the arid environment, | ;
endangeredatfoundin Iran. At first, we fitted the differencedcorrelatedrandomwalk modelto the data /\ e o . Al-© OE+ of Bafq desert and the pursuit of prey by the cheetah. b) The )
to estimatethe probability of the behaviorof the animalin two distinctive states The moving statecanbe . Y O AJ-©O ) frequency of being in each behavioral state indicated that the cheetajjﬁf
interpretedasthe statewhenthe animal had higher mobility andthe restingstatein which the animalhad e . o ” tended to be in moving phase fr@9:00to 16:0Q although the an
small stepmovementsandconstantlychangests direction T - | ks | ( ” v ) frequencies of being in both movement phases are roughly equal in the :
We considereda movementand observationmode| we usedthe observationmodelto model the error We considered just two states: a moving _ T ” evening (6:00to 00:00. The Chisquare goodness of fit test was not =
associateavith the GPSsensorsWe employedthe Bayesiarnframeworkfor the modelfitting in which the state consisting of relatively fast and more o ' Q| significant. .
Markov Chain Monte Carlo (MCMC) simulationenabledusto estimateas many parametersound in the directionally persistent movement (also AT O p @ Festro oo et
posteriordistribution known as moving state), and a resting state | (m &) ) (oo DO ) Discussion and Conclusion
The movementtrack was collectedspanningfour and a half monthsin 2007, probably,the cheetahwas SO O relaU_ver @ ® O mh o _ _ _ _ _ _ _
predatedy a leopardafterthat period The animalwasmonitoredin Bafq area,a regionin the centrallran S WD ) [DLET CRUSE Asiatic cheetahis a very agileandmobileanimal It tendsto walk hundredf kilometersto find asuitable
IitR A A el dee o o reversals, also known as the encamped state habitat The dataat hand,wasfor a relatively shortperiodof time (4.5 months),howeverthe cheetatstill

showedsignificant mobility. This was evidentfrom the classificationof the track of the cheetahnto two

Plotting the animal track symbolizedby the two behavioralmodesrevealedthat the cheetahhad more distinctive behaviors the cheetatwas more in moving state The centralregionof Iran, Bafg, hasa very

ili ' ' - i i i Behavioral bout summa
mobl_l|ty SEEERIDLL ELBIEEN restlngphasesApp_Iylng el mez_;msclusterlngto i c_:heetab; resting S R B: . harshand arid environment The cheetah'amobility could be relatedto this situation, which forcesthe
locations, revealedthat the cheetahhad more mobility betweeneight clustersof resting phases One RAALI TS YSYA 88 O Encamped : : : : :
: ) : : ) . A A A A animalto move, in orderto find food and water The stepsthat the cheetahtook to find a convenient
speculationwas that, these resting clusters were associatedwith the highest likelihood of prey ADOAOCBT 10O ® Moving ) . . . . .
: ) : . : location for restingwas important, howeverthe locationswherethe animal selectedfor resting, were of
concentratiorascheetahsnajor preys,wild sheepandgoat,residein theseregions \/cm) o nterest
: : T R ) T R )
Ob|ect|ves In a very exceptionakvent,the cheetakenteredinto moving phasefor straight14.5 daysandtraveled130
Ectimate th ¢ behavi - : fthe cheetah onlv using th ¢ tr km within the samereserve A detailed examinationof this move bout showedthat the cheetahwas
) LS |rkn? € mem toverr:gn ettawo.rs tﬁresang mowtn gb) r? e cheetan only using the movement track. Result commutingbetween3 hotspotanultiple timesin the north-westand centralpartsof its homerange,likely
- Jooxior any interesting pattern in the movement benavior 1.€.. — looking for hunt,thoughwithout anysuccessThis is anotherevidenceof anunsuitablehabitatfor cheetah,
- Estimate the resting location clusters of the cheetah andthe shortageof sufficient prey
- Find correlation between the behavior and the time of day associated with behaviors The longitude and latitude profiles could The diagnostics plots of thestimated | - o ,
be used as a mean to visually inspect the parameters ahe DCRWSmodel from We alsosuperimposethe classifiedtrackonthe satelliteimageryto addcontextto the cheetah'snovement
Cheetah Data chanaes in the both directionyto cﬁeck the posterior distribution of MCMC and superficially showedthat the resting clustersof the cheetahlocationswere associatedvith the mid-
J o . . sampler rangeelevationhabitat The habitat featuresof the identified 8 resting clustersin this study should be
_ whether the animal is moving ogsting pler. oredt hv the cheetalis attractedo thesdocat
- Two male (brother) cheetahs (a8) were captured using foot snares . s SApLeEIIT s sl iz e == bEe eI
_ The collars were set to transmit locations ex&hpurs (atl2AM, 8 AM and 04 PM) The next step to this analysisis to link the estimatedbehaviorsto environmentaldata and find the
L . ’ L . g s 1 o T significant driversof the movementandindividual behavior
- As identified by their GPS tracks, movements of the two cheetahs were almost identical (m&Giar) of Ep < : A\ o o | / J
- Almost all remotely sensed movement data exhibits sgaps - L ) ! — s ST “““f
- Optionsto deal with the gaps include interpolating the consecutive missing points using weighted *” : o o N References
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