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Summary of Results
Spatiotemporal fluctuations of biological populations are caused by a multitude of factors–making it challenging to single out the impacts
of a single factor. We proposed to use Structural Equation Models (SEMs), or path analysis, to assess the relative influence of ecological
and social factors in shaping population dynamics of Norwegian semi-domestic reindeer at several levels of social and administrative
organization. One of the advantages of applying SEMs is that this opens up the possibility to quantify indirect and direct effects of various
factors in shaping important characteristics of population and herd dynamics (focusing on growth rates and density/abundance). To our
knowledge, this has never been attempted in the Norwegian reindeer husbandry, and there is much to gain from applying this approach—
and to compare our results with previous studies. This is pertinent as the reindeer husbandry consists of large contrasts, and consists of
several levels of organization where we a priori expect the relative importance of various factors to vary. Previous ecological studies have
focused on the district-level, revealing the interesting result that the effect of direct regulation and climate depended on harvest and access
to poor vs. good winter pastures. We propose to expand this by assessing herd dynamics at the level of the siida share (licensed owners)
and siida, which is a level of social organization that has received legal recognition since the previous studies were performed, in addition
to perform new analyses at the district-level.

In line with the stipulated progress (this report cover the first year of a two-year project), the project is en route as we have: 1) sent
applications to get access to official statistics on the reindeer husbandry; 2) extracted and ran pre-analyses of satellite-derived data on
vegetation biomass and gridded/interpolated meteorological data on temperature and precipitation across all reindeer districts in Norway
(Fig. 1). We are still awaiting an answer on access to the official data on: the reindeer husbandry (now under consideration at the Ministry
of Agriculture and Food; MAF); and predator presence/numbers. As soon as all these data sources are in place, we are ready to run the
analyses. In the original proposal, this was planned to take place in the end of 2017 and early 2018.

Master and PhD-students involved in the project

Not relevant
For the Management

The knowledge generated from this multidisciplinary project will be relevant for
informing national/regional policy makers and reindeer herders, and for
developing an ecologically/economically sustainable reindeer husbandry, which
is important for the Norwegian Government. In this perspective, our goal of
disentangling the relative importance of social and ecological factors (and
potential interactions between such factors) is challenging yet important. Our
analyses also include another important – yet easily forgotten – perspective as we
want to assess how various socioecological factors afects the reindeer
husbandry at diferent levels of social organization (siidashare, siida and
district).
Published Results/Planned Publications
In line with the proposal, we plan to write up 1-2 publications during 2018 when we have finalized the statistical analyses. During 2017,
however, three papers relevant for the ongoing project have been published or are subject for minor revisions:
 Bårdsen, B.-J. (2017). Evolutionary responses to a changing climate: implications for reindeer population viability. Ecology and
Evolution 7(15):5833-5844.
 Bårdsen, B.-J., Næss, M. W., Singh, N. J., and Åhman, B. (2017). The pursuit of population collapses: long-term dynamics of
semi-domestic reindeer in Sweden. Human Ecology:1-15.
 Thomas, M.G., Bårdsen, B.-J., and Næss, M. W. (in revision). The narrow gap between norms and cooperative behaviour in a
reindeer herding community. Royal Society Open Science.
Communicated Results

As we have spent this year on getting access to data from the Norwegian
reindeer husbandry and preparing data on vegetation greenness and
meteorological measures we have not communicated any results yet.
Interdisciplinary Cooperation

The project consisted of three biologists and two anthropologist (including the
postdoc who terminated his contract with NINA and NIKU and moved back to
England in the autumn).
Budget in accordance to results
The budget is spent in accordance with the proposal.
Could results from the project be subject for any commercial utilization
No
Conclusions
This was the year of a two-year project where we have focused on preparing data prior to performing statistical analyses, but the project is
on schedule as three out for five task have been done:
Task 1: Data access (April
2017).

Awaiting answer to our request to MAF for access to official
statistics on reindeer husbandry (‘Melding om reindrift’, predation

etc.).
Task 2: Data organization
(Aug-Oct 2017).

Data downloading, processed and pre-analyzing (extracting
parameters from the double-logistic models and May-Aug averages;
for both NDVI and EVI) and gridded meteorological data
(precipitation and temperature) for each reindeer district

Task 3: Competence
Learning theory and practical application of SEMs by participation
enhancement (Oct-Nov 2017). on the workshop “Disentangling complex causal relationships in
spatial and temporal ecological data”.

Task 4: Statistical analyses
(May-Aug 2018)

Running SEMs (and spatiotemporal analyses of the underlying
variables) on data from the reindeer husbandry.

Task 5: Dissemination &
outreach (Aug-Dec 2018)

Producing scientific and popular scientific articles (see
Dissemination below for details).

