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T. D. C. Pereira, G. R. Araujo, A. Paviolo, C.
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“ctmm: An R package for analyzing animal re-
location data as a continuous-time stochastic
process”, Methods in Ecology and Evolution 7,
1124–1132 (2016)

19. C. H. Fleming, W. F. Fagan, T. Mueller,
K. A. Olson, P. Leimgruber, J. M. Calabrese,
“Estimating where and how animals travel:
An optimal framework for path reconstruction
from autocorrelated tracking data”, Ecology
10.1890/15-1607 (2016)

18. K. E. Jenks, E. O. Aikens, N. Songasen, J. M.
Calabrese, C. H. Fleming, N. Bhumpakphan,
S. Wanghongsa, B. Kanchanasaka, M. Songer,

4

https://www.sciencedirect.com/science/article/pii/S1574954118300013
https://www.sciencedirect.com/science/article/pii/S1574954118300013
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/2041-210X.13027
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/2041-210X.13027
http://onlinelibrary.wiley.com/doi/10.1002/eap.1704/full
http://science.sciencemag.org/cgi/doi/10.1126/science.aam9712
http://science.sciencemag.org/cgi/doi/10.1126/science.aam9712
http://rstb.royalsocietypublishing.org/content/373/1746/20170007
http://rstb.royalsocietypublishing.org/content/373/1746/20170007
http://rstb.royalsocietypublishing.org/content/373/1746/20170007
http://www.sciencedirect.com/science/article/pii/S1574954117301115
http://link.springer.com/article/10.1186/s40462-017-0103-3
http://link.springer.com/article/10.1186/s40462-017-0103-3
http://onlinelibrary.wiley.com/wol1/doi/10.1111/1365-2656.12674/abstract
http://onlinelibrary.wiley.com/wol1/doi/10.1111/1365-2656.12674/abstract
http://onlinelibrary.wiley.com/wol1/doi/10.1111/1365-2664.12909/abstract
http://onlinelibrary.wiley.com/wol1/doi/10.1111/1365-2664.12909/abstract
http://onlinelibrary.wiley.com/wol1/doi/10.1002/ecm.1260/abstract
http://onlinelibrary.wiley.com/wol1/doi/10.1002/ecm.1260/abstract
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0168176
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0168176
http://onlinelibrary.wiley.com/wol1/doi/10.1111/2041-210X.12673/abstract
http://onlinelibrary.wiley.com/wol1/doi/10.1111/2041-210X.12673/abstract
http://www.publish.csiro.au/WR/WR16069
http://www.publish.csiro.au/WR/WR16069
http://movementecologyjournal.biomedcentral.com/articles/10.1186/s40462-016-0084-7
http://movementecologyjournal.biomedcentral.com/articles/10.1186/s40462-016-0084-7
http://onlinelibrary.wiley.com/doi/10.1111/2041-210X.12559/abstract
http://onlinelibrary.wiley.com/doi/10.1111/2041-210X.12559/abstract
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/15-1607.1
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/15-1607.1


Curriculum Vitae Dr. Christen H. FlemingCurriculum Vitae Dr. Christen H. FlemingCurriculum Vitae Dr. Christen H. Fleming

P. Leimgruber, “Comparative movement anal-
ysis for a sympatric dhole and golden jackal in a
human-dominated landscape”, The Raffles Bul-
letin of Zoology 63, 546–554 (2015)

17. C. H. Fleming, W. F. Fagan, T. Mueller, K.
A. Olson, P. Leimgruber, J. M. Calabrese, “Rig-
orous home-range estimation with movement
data: A new autocorrelated kernel-density esti-
mator”, Ecology 96, 1182–1188 (2015)

16. C. S. Teitelbaum, W. F. Fagan, C. H. Flem-
ing, G. Dressler, J. M. Calabrese, P. Leimgru-
ber, T. Mueller, “How far to go? Determinants
of migration distance in land mammals”, Ecol-
ogy Letters 18, 545–552 (2015)

15. C. H. Fleming, Y. Subaşı, J. M. Calabrese,
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for neutral projectiles colliding with atoms and
molecules”, AIP Conference Proceedings 576,
209–212 (2001)

Published software

3. M. J. Noonan, C. H. Fleming, “ctpm:
Continuous-time phylogenetic modeling”, R

package version 1.0.1 (2021-present)

2. X. Dong, C. H. Fleming, M. J. Noonan, and
J. M. Calabrese, “ctmmweb: A Shiny web app
for the ctmm movement analysis package”, R

package version 0.2.11 (2017-present)

1. C. H. Fleming, J. M. Calabrese, “ctmm:
Continuous-time movement modeling”, R pack-
age version 1.1.0 (2015-present)
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Outreach and Support

� ctmm R user group (278 members) (2017-present)

� ctmm quarterly webinar (2019-present)

Invited Talks & Workshops

� Department of Mathematics, Boise State University (February 2023)
Stochastic process models in movement ecology

� Mathematical-Biology Seminar Series, University of Maryland, College Park (October 2022)
Stochastic process models in movement ecology

� Data Analysis in Movement Ecology, WILDLABS (May 2022)
Statistical challenges in animal movement analysis

� Conservation Ecology Center, Smithsonian Conservation Biology Institute (April 2022)
Resource selection functions

� W. A. Franke College of Forestry & Conservation, University of Montana (April 2022)
Corridors and connectivity

� W. A. Franke College of Forestry & Conservation, University of Montana (March 2022)
Animal space use

� Applied Math Group, SUNY Buffalo (December 2021)
Applications of stochastic processes to animal tracking data

� Center for Biodiversity and Global Change, Yale University (October 2021)
Continuous-time movement modeling

� Center for Biodiversity and Global Change, Yale University (October 2021)
Animal space use

� Animal Movement Ecology Statistics RIT, University of Maryland, College Park (September 2021)
Continuous-time movement modeling

� Mathematical Biology Group, University of British Columbia, Okanagan (August 2021)
Applications of stochastic processes to animal tracking data

� Society for Experimental Biology Annual Meeting, Antwerp (June 2021)
– Putting animal biology in ecological context with advances in animal tracking and bio-logging

Getting a handle on telemetry error

� Spatial and Movement Ecology Lab, University of Glasgow, Glasgow (May 2021)
Continuous-time movement modeling

� College of Science and Mathematics, University of Massachusetts, Boston (February 2021)
Animal space use

� NSF Macrosystems Workshop: Linking remote animal detection and movement data with macrosystem
environmental datasets and networks, Smithsonian Conservation Biology Institute (October 2018)

Non-parametric home-range estimation

� AniMove, Max Plank Institute of Ornithology, Radolfzell (September 2018)
Non-stationary movement modeling in continuous time

� Department of Biology, University of Maryland, College Park (January 2018)
Modern challenges in movement ecology

� Department of Mathematics, University of Maryland, College Park (November 2017)
Autocorrelated kernel density estimation

� AniMove, Max Plank Institute of Ornithology, Radolfzell (September 2017)
How to estimate speed

� The Wildlife Society’s 2016 Annual Conference, Raleigh (October 2016)
– Opportunities for conservation advances in movement analyses and their applications to wildlife

conservation
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Individual home-range, population, and species distribution estimates: Synthesizing heterogeneous
and autocorrelated datasets

� IUCN World Conservation Congress, Hawaii (September 2016)
– Wildlife monitoring and data repositories for conservation and protected area management: Ad-

vances in technology, analytical tools, and databases
Utilizing advanced statistical tools for estimating annual and lifetime ranges of animals from move-
ment data

� NSF ABI Project Kickoff Workshop, University of Maryland, College Park (November 2015)
Core mathematical and statistical methods behind ctmm

� Smithsonian Conservation Biology Institute, Rock Creek (November 2015)
Continuous-time movement modeling

� Smithsonian Conservation Biology Institute, Front Royal (October 2015)
Continuous-time movement modeling

� AniMove Symposium, Max Plank Institute of Ornithology, Radolfzell (September 2015)
Identifying and leveraging autocorrelated movement models

� SI Move movement ecology workshop, Smithsonian Conservation Biology Institute (July 2015)
Accurate home-range estimation with movement data

� Spatial Ecology Workshop, Smithsonian Conservation Biology Institute (September 2014)
Leveraging the information content of autocorrelated movement

� Shark ecology and movement workshop, Smithsonian Conservation Biology Institute (January 2013)
A semi-variance approach to identifying movement modes

� Dauphin Island Sea Lab (November 2012)
Linking the statistics of animal movement to their environment

� Department of Mathematics and Statistics, University of South Alabama (October 2012)
Orders of magnitude improvement in autocorrelation estimation via maximum likelihood

� Department of Physics, University of Louisiana (July 2011)
Precision calculations in quantum open systems and nonequilibrium field theory

� Department of Physics, University of South Alabama (March 2008)
Quantum Brownian motion

� Quantum Coherence and Decoherence Workshop, Centro de Ciencias de Benasque (September 2008)
Solutions to master equations of quantum Brownian motion in a general environment with external
force

� Department of Physics, University of Maryland, College Park (September 2004)
The Universe Tunneling from Nothing

Contributed Talks

� The Wildlife Society’s 2022 Annual Conference, Spokane (November 2022)
Habitat-informed home-range estimation

� The Wildlife Society’s 2021 Annual Conference, Virtual (November 2021)
Some useful results for applying resource selection functions

� The Wildlife Society’s 2020 Annual Conference, Virtual (October 2020)
Efficient population-level animal movement modeling in continuous time

� The Wildlife Society’s 2018 Annual Conference, Cleveland (October 2018)
Getting a handle on telemetry error: Speed, distance and flight-height estimation with tracking
data

� The Ecological Society of America’s 2017 Annual Meeting, Portland (August 2017)
New approaches to accurate home-range estimation: Dealing with autocorrelation, small effective
sample sizes, and irregular sampling

� The Ecological Society of America’s 2015 Annual Meeting, Baltimore (August 2015)

7



Curriculum Vitae Dr. Christen H. FlemingCurriculum Vitae Dr. Christen H. FlemingCurriculum Vitae Dr. Christen H. Fleming

Beyond Brownian bridges: Time-series Kriging of autocorrelated animal tracking data

� The Ecological Society of America’s 2014 Annual Meeting, Sacramento (August 2014)
Rigorous home-range estimation: Rederiving the kernel-density estimator for use with autocorre-
lated data

� Symposium on Animal Movement and the Environment, Raleigh (May 2014)
Linking statistics of movement to resource dynamics

� The Ecological Society of America’s 2013 Annual Meeting, Minneapolis (August 2013)
Linking statistics of movement to resource dynamics

Teaching Experience

� The Wildlife Society’s Annual Conference
Introduction to continuous-time movement modeling for animal tracking data (2020-2022)

� AniMove: Animal movement and remote sensing for conservation instructor
Max Planck Institute of Animal Behavior (2022)
Max Planck–Yale Center for Biodiversity Movement and Global Change (2019)
Instituto de Pesquisas Ecóliogicas, Campo Grande, Brazil (2019)
Max Planck Institute of Ornithology (2016-2018)

� Smithsonian-Mason School of Conservation, conservation ecology instructor
SMSC 0531: Statistics for animal tracking data (2019)
MCCS 0517: Animal movement analysis for conservation (2014-2015)

� University of Maryland, College Park, physics instructor
PHYS 142: Principles of Physics II (2010)
PHYS 260: Vibrations, Waves, Heat, Electricity & Magnetism (2010-2011)
PHYS 270: Electrodynamics, Light, Relativity & Modern Physics (2006-2010)

� University of Maryland, College Park, physics teaching assistant (2004-2006)

� University of Maryland: MRSEC, GK-12 outreach teacher
Greenbelt Middle School, MD (2003)
Montgomery Blair High School, MD (2002)

� University of South Alabama, undergraduate tutor
Physics department (2000-2002)
Mathematics and Statistics department (1999-2000)

Advising and Co-Advising

� Vickie DeNicola, Ph.D. student, Fondazione Edmund Mach (2022-present)

� Ananke Krishnan, research assistant, University of Maryland (2022-present)

� Jake Krauss, Masters student, University of Florence (2022)

� Iman Deznabi, Ph.D. student, University of Massachussetts (2020-2021)

� Lorena M. Benitez, intern, Smithsonian Conservation Biology Institute (2020-2021)

� Cody Folta, faculty assistant, University of Maryland (2019-2020)

� James Mielke, undergraduate student, University of Maryland (2019-2020)

� Alex Greidinger, intern, Smithsonian Conservation Biology Institute (2019)

� Jonathan Drescher-Lehman, Masters student, George Mason University (2018-2021)

� Dr. E. Patricia Medici, visiting researcher, Instituto de Pesquisas Ecóliogicas (2018-2019)

� Kevin Winner, Ph.D. student, University of Massachussetts (2016-2018)

� Dr. Michael J. Noonan, post-doc, Smithsonian Conservation Biology Institute (2017-2020)

� Benjamin Robb, intern, Smithsonian Conservation Biology Institute (2017-2018)

� Peter Thompson, undergraduate student, University of Maryland (2017)

� Wiebke Ullmann, Ph.D. student, University of Potsdam (2017)
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� Dr. Ronaldo Morato, visiting researcher, Centro Nacional de Pesquisa (2015-2016)

� Nina Attias, Ph.D. student, Federal University of Mato Grosso do Sul (2016)

� Jamie Wadey, Ph.D. student, The University of Nottingham Malaysia Campus (2015)

� Rogerio Cunha de Paula, Ph.D. student, Escola Superior de Agricultura Luiz de Queiroz (2014-2015)

� Ryan Swift, undergraduate student, University of Maryland (2014)

� Ellen Aikens, intern, Smithsonian Conservation Biology Institute (2013-2014)

Thesis Committee and Review

� Jake Krauss, Masters, University of Florence (2022)

� Francisco Cervantes Peralta, Ph.D., University of Cape Town (2020)

� Jonathan Drescher-Lehman, Masters, George Mason University (2019)

Journal Referee

African Journal of Ecology; Animal Biotelemetry; Annals of Applied Statistics; Annals of Physics; Aquatic
Conservation: Marine and Freshwater Ecosystems; Behavioral Ecology; Behavioral Ecology and Sociobiol-
ogy; Canadian Journal of Physics; Computers and Electronics in Agriculture; Diversity and Distributions;
Ecography; Ecological Applications; Ecological Modelling; Ecological Monographs; Ecology; Ecosphere; Eu-
ropean Journal of Operational Research; European Journal of Physics; Functional Ecology; Global Ecology
and Conservation; Hacettepe Journal of Mathematics and Statistics; IEEE Transactions on Cybernetics;
IET Cyber-Physical Systems; Journal of Agricultural, Biological, and Environmental Statistics; Journal of
Animal Ecology; Journal of Asia-Pacific Biodiversity; Journal of Mathematical Biology; Journal of Open
Source Software; Journal of Physics A; Journal of Physics B; Journal of Physics Communications; Journal
of the Royal Statistical Society C; Journal of Wildlife Diseases; Journal of Wildlife Management; Landscape
Ecology; Mammalia; Marine Ecology Progress Series; Methods in Ecology and Evolution; Movement Ecol-
ogy; PeerJ; Philosophical Transactions of the Royal Society B; Physica Scripta; Physics Letters A; Physical
Review Letters; Physical Review A; Physical Review E; Physical Review X; PLoS One; Royal Society Open
Science; Scientific Reports; Spatial Statistics; Statistics and Computing; The American Naturalist; Tropical
Conservation Science; Vector-Borne and Zoonotic Diseases; Wildlife Monographs; Wildlife Research

Quantitative Skills

Mathematics Approximation theory; Calculus of variations; Complex analysis; Differential equations;
Functional integration; Harmonic analysis; Integro-differential equations; Lie groups; Linear algebra; Markov
chains; Matrix analysis; Partial differential equations; Perturbation theory; Probability theory; Random
fields; Riemannian geometry; Stochastic differential equations; Stochastic processes; Transform methods

Statistics Asymptotic theory; Bootstrapping (parametric & non-parametric); Divergence measures; Errors-
in-variables regression; Estimation theory; Hierarchical models; Kernel density estimation; Maximum likeli-
hood; Meta-analysis; Model selection; Residual maximum likelihood; Robust multivariate statistics; Robust
regression; Spatial statistics; Spectral analysis; Time-frequency analysis; Time-series analysis

Computer Science Complexity theory; Fast Fourier transforms; Linear quadratic estimation; Nonlinear
optimization; Numerical analysis; Numerical differentiation; Numerical integration; Parallelization; Precon-
ditioning; Quadratic programming; Switching linear dynamical systems; Vectorization

Physics Dynamics; General relativity; Nonequilibrium quantum field theory; Nonequilibrium statistical
mechanics (quantum and classical); Statistical mechanics (quantum and classical); Quantum mechanics

Technical Skills

Programming languages Bash; C; Fortran; JavaScript; Mathematica; R
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Miscellany GitHub; HTML; Knitr; LATEX; Markdown
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