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approximation of random walk models v
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The problem: The theory behind eigenmove

1. Assume movement follows a Continuous-time Markov
Chain (CTMC"): individuals starting from site x wait for some
time w, then jJump to a new site y with probability p,.,. wy
and p,, depend on site-level characteristics (Hanks et al.

2015). Gives a Generator matrix Q
2. Matrix of interaction rates I(T) can be calculated as:

1 T
(1) = f exp(rQ)’ exp(1Q) dr
0

3. Eigendecompose Q = ®PAY, retain k leading eigenvalues /
vectors: é — (DkAkl‘pk
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* Metapopulation models
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Interact within well-
mixed patches with rare
movement through
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but we have never
determined how to
define what a patch is
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Estimate patch

Can we derive landscape structure directly from structure
movement models?

Distances can be
used to cluster
locations into patches
that account for
movement behaviour
(via Q) and lifespan (T)

Encounter-based distances

* |fwe follow movement of
iIndividuals born in
different locations x, y
across their lifespans, we
can count the average
number of times they

Dr from site 2 to other sties at  Estimated patch structure
time scale=4, k=100 based on EE(T=4)
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* Using this, we can define
an encounter distance
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Cross-interactions (I(T)yy) Self-interactions (I(T)x) Interaction distances (Dg(T)yy)
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eigenmove R package (in development):
github.com/pedersen-fisheries-lab/eigenmove
Pedersen lab website:
www.pedersenfisherieslab.com/
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Mean interactions/time
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Interaction rates and distances calculated via simulations between random

walkers that start from different starting sites (1-3) on the landscape Bluesky
Eric: bsky.app/proflle/erlqpedersen.bsky.sgmal For a copy of this
But directly simulating encounters is Spencer: bsky.app/profile/spsmtl.bsky.social poster, and to see prior
. c o talks on this work,
computationally costly. Is there a more efficient T follow this OR code
way to calculate these distances? Funders m ) ™ o™

1. Hanks, E., Hooten, M.B., Alldredge, M.W. 2015: Continuous-time discrete-space models for animal movement. Ann. Appl. Stat. 9: 145-165
2. Noé, F., Clementi, C. 2015: Kinetic distance and kinetic maps from molecular dynamics simulation. J. of Chem. Theory & Comp. 11:5002-5011



	Slide 1

