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Open data facilitate
resilience in science
during the COVID-19
pandemic

The ongoing disruption of the COV-
ID-19 pandemic felt by society world-
wide provides an opportunity to reflect
on how resilient ecologists are in adapt-
ing to the “new normal” of our profes-
sional lives with the virus. At a virtual
meeting in January 2021 funded by the
MSB-NES (National Science Founda-
tion Macrosystems Biology and National
Ecological ~ Observatory = Network
[NEON]-Enabled Science), participants
across career stages discussed impacts of
COVID-19 on research and teaching in
the US. While there was ample and
important conversation about the pan-
demic’s adverse effects on the mental
health and work-life balance of research-
ers, especially scientists who are early in
their careers and/or primary caregivers
for children (Aubry et al. 2021), the dis-
cussion also highlighted how the availa-
bility of open data coupled with skills in
data science helped some participants
(including the authors of this letter) to
innovate despite the challenges posed by
the pandemic. More specifically, scien-
tists working in ecological data science —
the nexus of computer science, statistics,
and ecology - have been well poised to
take advantage of nationally and interna-
tionally available data streams, such as
those provided by NEON, the Long Term
Ecological Research (LTER) Network,
and the International LTER Network, to
continue to move environmental science
forward during the pandemic. Here, we
focus on the use of open data from
NEON, given that these data were central
to the MSB-NES meeting’s discussions.
Facing pandemic-related closures of
field sites and laboratories, many
researchers with ecological data science
skills made use of NEON data to perform
analyses (both impromptu and planned)
and to prepare for future field seasons.
Many graduate students also pivoted
from dissertation chapters focused on
field or lab work to modeling-based

topics relying on data already collected by
NEON or streamed from NEON sensors.
Similarly, summer research programs for
undergraduate students switched from
field-based experiences focused on the
collection of new data to computer-based
analyses of existing NEON data. For
example, the Harvard Forest Summer
Research Program in Ecology ran virtu-
ally during summer 2021 with a heavy
emphasis on using data from NEON and
the Harvard Forest LTER site.

In undergraduate and graduate class-
rooms throughout the US, instruction
largely went from in-person to virtual in
March 2020 as students and faculty were
encouraged to shelter-in-place (Lashley
et al. 2020). Generally, the use of open
data for data-driven inquiry has been a
common theme for “emergency” virtual
ecological instruction during the pan-
demic (Acevedo 2020; Thompson et al.
2020), and participants of the MSB-NES
meeting indicated that NEON datasets
were instrumental in making the change
to remote classrooms. For instance, par-
ticipants at the MSB-NES meeting who
teach in higher education used NEON
data for quantitative exercises in place of
data that students would have otherwise
collected in the field during class (eg the
Macrosystems Environmental Data-
Driven Inquiry and Exploration [EDDIE]
modules for modeling ecosystem simula-
tions at NEON sites [Carey et al. 2020]).
Likewise, the NEON-EREN (Ecological
Research as Education Network) collabo-
ration produced flexible learning projects
in which ~700 students collected their
own local datasets (that is, from cam-
puses, parks, and backyards) to compare
with NEON’s continental-scale datasets.

In considering the resiliency of eco-
logical science to ongoing and future
natural disasters, which are likely to
become more frequent with climate
change (Seneviratne et al. 2021), habitat
loss (Gibb et al. 2020), and species
exploitation (Dobson et al. 2020), it is
important to highlight the lessons
learned during this pandemic. Ecological
data science has been central to making
progress in ecological research and edu-
cation despite the working conditions
imposed by the pandemic. Moreover,

open data have made research logistically
possible not only for many scientists dur-
ing the pandemic but also for those with
limited resources. This has been espe-
cially true for early career scientists who
may not have had adequate time to
accrue their own large datasets. However,
a lack of data science skills has been a key
challenge for researchers and educators
wishing to use NEON and other open
datasets (Hampton et al. 2017; Balch et al.
2020). This highlights the importance of
ensuring that current and future ecolo-
gists have skills in computer science and
statistics (Acevedo 2020) that can be
readily applied to ecological questions.
Looking forward, ecologists should
reflect on the critical importance of
embracing and investing in open data
and data science skills, now more than
ever, to help ensure that our science is
able to withstand the challenges we face
today and may encounter tomorrow.
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booted eagles - arriving from Africa.

observation.

doing so.

FrontiersecoPics

Booted eagle migrates across the Strait of Gibraltar
with the head of a spiny-tailed lizard

he booted eagle (Hieraaetus pennatus) is a long-distance migratory

raptor that breeds in the western Palearctic and winters primarily in
tropical Africa (Migration strategies of birds of prey in western
Palearctic. 2021. Boca Raton, FL: CRC Press). During both pre- and
post-breeding migrations, thousands of individuals cross the Strait of
Gibraltar. On April 3, 2021, from the European shore of the Strait
(Spain), | observed hundreds of raptors — the majority of which were

| noticed that one individual was carrying something in its talons;
later, upon closer analysis of my photographs, | realized it was the
decapitated head of a spiny-tailed lizard (Uromastyx sp) with what is
likely the jugular vein trailing below. This genus is represented by sev-
eral herbivorous and frugivorous species inhabiting arid environments
in North Africa and the Middle East, and - to the best of my knowledge
- has not been previously recorded in Europe until now, albeit referring
to a dead individual. Even though soaring raptors like the booted eagle
may accomplish the entire migration without performing true stopo-
vers, they could take advantage of occasional foraging opportunities.
The nearest portion of the range of the Moroccan spiny-tailed lizard
(Uromastyx nigriventris) is located at least ~300 km (as the eagle flies)
away, suggesting that this event occurred at least 1-2 days before my

Despite thousands of booted eagles being observed in this
location every year, there is no previous report of individuals
migrating with prey in this way. Moreover, although other resident
raptor species in Morocco and the Western Sahara have been doc-
umented to prey upon Uromastyx lizards (https://bit.ly/30J2mg2;
https://bit.ly/3mo5gyC), there are no prior records of booted eagles

Ugo Mellone
MEDRAPTORS (Mediterranean Raptor Migration Network),
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