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In an era of rapid environmental change, understanding how animal 
populations respond to shifting climates and landscapes is a central 
challenge in ecology. Yet pinpointing the specific mechanisms by 
which these changes affect species-level dynamics remains difficult 
to resolve. Many studies of climate change, for example, predict spe-
cies loss based on shifts in abiotic factors such as temperature and 

precipitation (Wiens & Zelinka, 2024). However, climate change in-
fluences more than just a species' climatic niche; it alters disturbance 
regimes (e.g. fires, extreme weather; Turner & Seidl, 2023), disrupts 
phenology (Renner & Zohner,  2018) and modifies species inter-
actions including competition, predation and disease (Alexander 
et al., 2015; Angert et al., 2013). Despite wide-ranging effects, few 
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Abstract
Research Highlight: Dri, G. F., Bogdziewicz, M., Hunter, M., Witham, J., & Mortelliti, 
A. (2025). Coupled effects of forest growth and climate change on small mammal 
abundance and body weight: Results of a 39-year field study. Journal of Animal 
Ecology. https://​doi.​org/​10.​1111/​1365-​2656.​70114​. Biodiversity is declining due 
to global environmental change, yet it remains challenging to assess how specific 
drivers, such as climate change, affect the dynamics and trends of individual species. 
While many studies correlate climate variables with species abundance or occurrence, 
few explicitly link environmental drivers to demographic processes to uncover the 
mechanisms behind population trends. Such insight requires long-term data capable 
of revealing slow-moving, nonlinear trends and disentangling natural variability from 
directional change. In a 39-year study, Dri et  al. (2025) demonstrate the power of 
sustained observation and mechanistic approaches by linking climate warming and 
forest maturation to increased acorn production, which enhanced body condition and 
survival in white-footed mice, ultimately driving population increases. Their findings 
underscore the importance of long-term data for identifying meaningful ecological 
trends and tracing the causal pathways by which biodiversity changes. Effective 
conservation under global change depends on two key shifts: greater investment in 
long-term biodiversity monitoring and broader adoption of frameworks that explicitly 
connect environmental drivers to demographic responses. Together, these approaches 
provide the foundation for adaptive, evidence-based conservation strategies in a 
rapidly changing world.
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studies link climate-driven changes to the demographic processes 
that underlie population trends (Jenouvrier 2013). Recent work has 
begun to address this gap by explicitly connecting environmental 
drivers to demographic mechanisms (Davis et  al.,  2025; Dunham 
et al., 2021; Malchow et al., 2023). To manage and conserve popu-
lations effectively, we need a more complete understanding of how 
climate and other forms of environmental change directly and in-
directly influence demographic processes, both individually and in 
combination (Figure 1a).

Disentangling the complexities of environmental change impacts 
on populations requires long-term observational and/or experi-
mental studies (defined here as research that relies on more than 
20 years of data) to uncover the slow, nonlinear processes that shape 
population dynamics. Though resource-intensive, long-term studies 
move beyond snapshots to reveal patterns that would otherwise re-
main hidden. The value of long-term data has been demonstrated 
repeatedly across a wide range of ecosystems and research ques-
tions. Long-term studies have provided unparalleled insights into 
predator–prey dynamics (Krebs et al., 2018), community interactions 
(Silvertown et al., 2002), trophic cascades (Peterson et al., 2014) and 
the effects of disease, land use and climate on population cycles 
(Barroso et al., 2021; Jeger & Pautasso, 2008; Zylstra et al., 2021). 

Unlike short-term studies, which may be confounded by interan-
nual variability, long-term research enables the detection of gradual 
trends, cyclical patterns and delayed responses that unfold over ex-
tended time periods.

A recent study by Dri et al. (2025) exemplifies the power of long-
term data. Using four decades of observations, they link multiple 
related mechanisms, revealing a compelling story of how environ-
mental change has driven population changes in white-footed mice 
(Peromyscus leucopus) in Maine, USA. As temperatures warmed and 
forests matured, acorn production increased. The increase in re-
source availability resulted in increased survival, ultimately leading 
to higher mouse abundance. Rather than simply correlating climate 
with abundance, Dri et al. (2025) show that climate and forest regen-
eration impact mice through the mechanism of resource availability, 
which then affects population trends through the mechanism of in-
creased body mass, which leads to higher survival. This mechanistic 
approach has clear implications for management, as white-footed 
mice are the primary reservoir for Lyme disease (Roy-Dufresne 
et al., 2013). Understanding the demographic pathways that govern 
mice abundance can improve forecasts of disease risk.

Dri et  al.'s  (2025) mechanistic study was only possible thanks 
to the availability of long-term data—long-term tracking of tree 

F I G U R E  1  (a) Environmental change influences population trends through multiple, connected mechanisms. For example, climate 
change may affect species directly through weather conditions or indirectly through changes in disturbance, phenology and/or species 
interactions. The cascading effects of climate change work independently or together to alter species' demographic rates including survival 
and reproduction, which in turn determine population trends. (b) Long-term data are crucial for detecting species trends, especially when 
abundance is highly variable through time. For example, short-term studies could incorrectly detect a negative (green line) or stable trend 
(purple line), depending on the specific time during which a study occurs, when the actual long-term trend is positive (orange line).
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regeneration, acorn production, mouse weight and mouse abun-
dance, as well as long-term, publicly available climate and weather 
records. Long-term data are essential for studying the population 
dynamics of white-footed mice, which experience boom–bust cycles 
driven by mast-seeding events. Individual red oak trees synchronize 
seed production, resulting in episodic resource pulses with wide-
spread abundance of acorns in mast years but very few acorns in 
non-mast years. Masting systems can be highly unpredictable, both 
in timing and magnitude, making it difficult to detect trends with-
out extended observations. Climate warming has altered both the 
synchrony and intensity of masting events in temperate forests, 
with warmer springs leading to more frequent and larger seed crops 
(Bogdziewicz et al., 2020). Because mouse population dynamics are 
tightly linked to masting patterns, Dri et al. (2025) showed that larger 
masts lead to a greater magnitude in the boom–bust cycles through 
time. Crucially, their data covered 10 full population cycles, allow-
ing for differentiation between natural variability and directional 
change. A 5-year study, held at any point within the study period, 
would likely have missed these patterns entirely.

Detecting species trends, let alone attributing them to envi-
ronmental change, is nearly impossible without sustained data 
collection. Monitoring programmes have been instrumental in doc-
umenting declines across a wide range of taxa (Dirzo et al., 2014), 
including insects (Bell et al., 2020) and birds (Rosenberg et al., 2019). 
Long-term monitoring data provide the statistical power necessary 
to detect subtle trends amidst the noise and variability inherent in 
population data (White & Bahlai, 2021). Many species decline gradu-
ally, often by just 1% or 2% annually, making such changes difficult to 
detect without extended time series. Even with 20 years of butterfly 
monitoring, Edwards et al. (2025) were unable to determine whether 
estimated changes in abundance—ranging from a 40% decline to a 
90% increase over the study period—were statistically distinguish-
able from no change. Moreover, as Dri et al.  (2025) demonstrated, 
many populations experience dramatic fluctuations, especially in 
variable environments (Tuljapurkar,  2013) or when resources are 
pulsed (Yang et  al.,  2010). This underscores a critical challenge in 
ecological research: short- and even medium-term studies may 
lack the resolution to detect subtle, yet meaningful population 
trends, especially when variability is high or sample sizes are lim-
ited (Figure 1b). Long-term monitoring not only improves statistical 
confidence but also allows researchers to separate transient fluctu-
ations from systematic transitions. Without long-term data, we risk 
misinterpreting short-term patterns and overlooking the slow ero-
sion of biodiversity.

To protect species from ongoing environmental change, two 
shifts are essential. First, we must invest more heavily in long-term 
biodiversity monitoring. Sustained data collection is the only way to 
uncover slow-moving trends, distinguish natural variability from di-
rectional change and establish ecological baselines. Long-term data 
are critical for achieving conservation objectives, evaluating man-
agement interventions and anticipating future changes. Tools like the 
Living Planet Index, which compiles long-term data across taxa and 
regions, are vital for tracking biodiversity and guiding international 

conservation priorities and policies (McRae et  al.,  2025). Second, 
we must adopt mechanistic frameworks that trace how environ-
mental drivers affect specific demographic processes (e.g. survival, 
reproduction, dispersal) and how these processes interact to shape 
species trajectories. When applied to long-term datasets, mecha-
nistic models can move beyond pattern detection to test compet-
ing hypotheses and identify causal pathways behind biodiversity 
change. Together, these approaches enable conservation strategies 
grounded in ecological understanding and more likely to succeed, 
while also enhancing capacity for adaptive decision-making.
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