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Editorial on the Research Topic
Models in population, community and ecosystem dynamics

When first published, the call for this special topic was left very broad, with the aim to
“welcome models for all significant aspects of population, community and ecosystem
dynamics”. The purpose was to obtain —hopefully— an unbiased instantaneous picture of
the current directions in the field of ecological modelling. As in most fields of science, the
number of publications, methodologies, and models generated in theoretical ecology have
inflated in the very recent decades (Rossberg et al., 2019; Zhang and Wang, 2020), so it was
an interesting exercise, we thought, to see what a sample of voluntary submissions —self-
identified as modelling works by their authors— could provide as a picture of the ongoing
trends and research directions in the field.

As expected, the scope of covered topics was very broad, spanning several of the
classically-studied processes of interest in ecology, from evolutionary dynamics (Wang and
Wang, Fussmann and Kopp) to biogeochemical cycles in ecosystems (Bian and Xia, Zelnik
et al.), while several articles concerned the study of interactions of species with their
environment or with other species (Guo et al, Hooker et al.) trying to develop novel
methods (Lindo et al.), or infuse new paradigms (Dobson et al.).

There was no unifying theme, as expected given the broad scope of the topic. However,
we could detect an underlying concern, shared by a majority of the articles. Bian and Xia
take an explicit look at the propagation of uncertainty from satellite measurements of leaf
area index to estimates of the nitrogen and phosphorus cycles. Dobson et al. speculate
whether the specificities of trees (their longevity, and seasonal productivity) could affect the
relation between the complexity and stability of the associated food web. Fussmann and
Kopp look at populations that witness rapid changes in their environment, questioning the
validity of current reciprocal transplant experiments to assess maladaptation. Guo et al.
look at spatial heterogeneity and how it affects the stability of competition between species.
Hely et al. lay foundation for a novel modelling approach to ecosystem dynamics that
incorporates inherent stochasticity and variability to better predict stable and alternative
stable states. Hooker et al. start from an extensive dataset to disentangle the drivers of
synchrony —and asynchrony— between two species, showing that trophic interactions and
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environmental stochasticity interact in yielding synchrony. Lindo
et al. tackle the issue of stochasticity, offering practical methods for
its inclusion in soil dynamical models. Wang and Wang show how
chaotic dynamics may result in unpredictability, despite the
deterministic evolution of a phenotypic trait. You may have
already understood where we are reaching: all these articles were
concerned with one aspect or another of uncertainty. Whether it is
background noise, stochasticity, heterogeneity, or dynamic stability
(the mirror concept). Only two articles out of the 10, more
classically, tried to ascertain the state of the ecological system at
equilibrium, whether it was microbial decomposition (Manzoni
et al.), or net primary production under nutrient subsidies
(Zelnik et al.).

Coincidence or not, we live in times that are perceived by an
increasing number of people as uncertain. Incoming challenges are
numerous and their complexity hard to fully grasp: the advances of
artificial intelligence (Weiser and Von Krogh, 2023), global security
challenges (Booth and Wheeler, 2023), pandemics (Batty, 2020), the
impending climate breakdown (Barnett, 2023), the absence of
clearcut political projects and effective policies (Turk, 2022), the
looming prospect of a biodiversity collapse (Maechler and Graz,
2022), economic volatility (Ahir et al., 2022), etc.

We will not enter into the otherwise fascinating debate of the
influence of the social context on science (Latour, 1987) or of the
effect in return of ecological theory on society (Bosselman and
Tarlock, 1994; Scoones, 1999). Nor will we resolve the question of
whether ecological paradigms reflect the dominant philosophical
ideas in the contemporaneous society (Simberloff, 1980) or whether
they are rather shaped by pragmatism reflecting the characteristics
of the object they study (Travassos-Britto et al., 2021). What is
certain is that all current research efforts aimed at understanding
and including uncertainty into ecological theories are welcome
and timely.

In conclusion, what have we learnt from the rather limited set of
papers published in this Research Topic on ecological modelling?
Regarding uncertainty, we will take home the variety of practical
methods described that aim at explicitly including e.g., noise and
error propagation (Bian and Xia), demographic and environmental
stochasticity (Lindo et al.), chaotic dynamics in eco-evolutionary
processes (Wang and Wang), and the upscaling of disturbance to a
continental scale (Hely et al.). The articles helped us realize as well
that, rather than being a nuisance to be reduced, uncertainty and
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variability is a fundamental component of the functioning of
ecological (Lindo et al.) and evolutionary systems (Fussmann and
Kopp) to be understood and explained (Guo et al, Wang and
Wang, Hooker et al,, Dobson et al.). Finally, the works of Manzoni
et al. and Zelnik et al. are here to remind us that a mechanistic
understanding of ecological processes is as necessary as ever, if only
because variability is a process in itself, with mechanisms that
generate it. Variability is so intrinsic to complex ecological
systems (Roy et al., 2020), and multi-scale that a holistic
approach to transcend rather focused studies, such as those
included in this Research Topic, might be the next challenge to
tackle in ecological modelling (Holyoak and Wetzel, 2020).

We hope that the readers of this special topic will find similar
inspiration for their own research from one or several of the
published articles in this Research Topic. As editors, we would be
gratified if our Research Topic pave the way to future contributions
that will help tackle uncertainty in our understanding of the
functioning of ecological systems that are put under incomparable
strain since the establishment of mankind as a major actor in the
biosphere of or planet.

Author contributions

MC: Writing - original draft. JK: Writing — review & editing.
RW-W: Writing - review & editing.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Holyoak, M., and Wetzel, W. C. (2020). Variance-explicit ecology: A call for holistic
study of the consequences of variability at multiple scales. Unsolved. Problems. Ecol.,
25-42. doi: 10.2307/j.ctvs9th2n

Latour, B. (1987). Science in action: how to follow scientists and engineers through
society (Cambridge (Mass: Harvard University press).

Maechler, S., and Graz, J.-C. (2022). Is the sky or the earth the limit? Risk,
uncertainty and nature. Rev. Int. Political. Economy. 29, 624-645. doi: 10.1080/
09692290.2020.1831573

Rossberg, A. G., Barabas, G., Possingham, H. P., Pascual, M., Marquet, P. A., Hui, C.,
etal. (2019). Let’s train more theoretical ecologists — here is why. Trends Ecol. Evol. 34,
759-762. doi: 10.1016/j.tree.2019.06.004

frontiersin.org


https://doi.org/10.3389/fevo.2023.1055336
https://doi.org/10.3389/fevo.2023.1055336
https://doi.org/10.3389/fevo.2022.1064873
https://doi.org/10.3389/fevo.2023.1094269
https://doi.org/10.3389/fevo.2023.1094269
https://doi.org/10.3389/fevo.2023.1106461
https://doi.org/10.3389/fevo.2023.1105832
https://doi.org/10.3389/fevo.2023.1055336
https://doi.org/10.3389/fevo.2022.1064873
https://doi.org/10.3389/fevo.2023.1108914
https://doi.org/10.3389/fevo.2023.1055336
https://doi.org/10.3389/fevo.2023.1151283
https://doi.org/10.3389/fevo.2023.1151283
https://doi.org/10.3389/fevo.2022.1068830
https://doi.org/10.3389/fevo.2022.1064873
https://doi.org/10.3389/fevo.2022.1064873
https://doi.org/10.3389/fevo.2023.1159464
https://doi.org/10.3389/fevo.2023.1253084
https://doi.org/10.3389/fevo.2023.1094269
https://doi.org/10.3389/fevo.2023.1094269
https://doi.org/10.3389/fevo.2023.1106461
https://doi.org/10.3386/w29763
https://doi.org/10.3386/w29763
https://doi.org/10.1287/mnsc.2022.4635
https://doi.org/10.1177/2399808320934308
https://doi.org/10.2307/j.ctvs9fh2n
https://doi.org/10.1080/09692290.2020.1831573
https://doi.org/10.1080/09692290.2020.1831573
https://doi.org/10.1016/j.tree.2019.06.004
https://doi.org/10.3389/fevo.2024.1392926
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org

Cherif et al.

Roy, F., Barbier, M., Biroli, G., and Bunin, G. (2020). Complex interactions can create
persistent fluctuations in high-diversity ecosystems. PloS Comput. Biol. 16, €1007827.
doi: 10.1371/journal.pcbi. 1007827

Scoones, I. (1999). New ecology and the social sciences: what prospects for a
fruitful engagement? Annu. Rev. Anthropol. 28, 479-507. doi: 10.1146/
annurev.anthro.28.1.479

Simberloff, D. (1980). A succession of paradigms in ecology: Essentialism to
materialism and probabilism. Synthese 43, 3-39. doi: 10.1007/BF00413854

Frontiers in Ecology and Evolution

03

10.3389/fevo.2024.1392926

Travassos-Britto, B., Pardini, R., El-Hani, C. N., and Prado, P. 1. (2021). Towards a
pragmatic view of theories in ecology. Oikos 130, 821-830. doi: 10.1111/0ik.07314

Turk, M. C. (2022). A Portfolio Approach to Policymaking Uncertainty. Florida State
University Law Review. 49 (2), 381-446. Availabale at: https://irlaw.fsu.edu/lr/vol49/iss2/4

Weiser, A., and Von Krogh, G. (2023). Artificial intelligence and radical uncertainty.
Eur. Manage. Rev. 20, 711-717. doi: 10.1111/emre.12630

Zhang, D., and Wang, S. (2020). Theoretical ecology in the 21st century. Biodiversity.
Sci. 28, 1301-1303. doi: 10.17520/biods.2020471

frontiersin.org


https://doi.org/10.1371/journal.pcbi.1007827
https://doi.org/10.1146/annurev.anthro.28.1.479
https://doi.org/10.1146/annurev.anthro.28.1.479
https://doi.org/10.1007/BF00413854
https://doi.org/10.1111/oik.07314
https://ir.law.fsu.edu/lr/vol49/iss2/4
https://doi.org/10.1111/emre.12630
https://doi.org/10.17520/biods.2020471
https://doi.org/10.3389/fevo.2024.1392926
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org

	Editorial: Models in population, community and ecosystem dynamics
	Author contributions
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


