
The journal Poromies, a professional journal for reindeer herders published by the 
Reindeer Herders’ Association in Finland, mentioned climate change explicitly for the 
first time in 2004. Since then, the discussion on changing seasonal weather, climate 
risks and adaptation needs for climate change has become an everyday topic among 
the herders.
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Climate data supports the adaptation of reindeer 
husbandry to climate change in Finland

FIG 1: The annual number of hot days with daily mean temperature above 20 °C in 1961–1990 
(a) and 1991–2020 (b). The change in the annual number of hot days from 1961–1990 to 
1991–2020 is shown in (c) and the linear trend in the annual number of hot days in 1961–2020 
in (d). Stippling in (c) and (d) indicates a significant change or trend at the 5% risk level.

Changing climate of the reindeer 
management area. Weather is a key 
factor in the working environment of 
reindeer herders. Each season is char-
acterized by particular weather-re-
lated risks which require strategic 
responses from the herders. Various 
coping strategies to deal with adverse 
weather and pasture conditions are 
largely based on traditional knowl-
edge. The reindeer management area 
is almost entirely located in the rap-
idly warming subarctic climate zone 
(AMAP, 2017). Climate change, man-
ifesting itself as long-term warming 
and changes in precipitation and snow 
conditions, is expected to have both 
positive and negative impacts on rein-
deer husbandry. For example, warmer 
winters can help to keep reindeers fit, 
but on the other hand, can also lead to 
an increased number of rain-on-snow 
events and thaw-freeze cycles caus-
ing more frequent occurrence of basal 
ice and icing of wet snow, which can 
hinder reindeers’ access to ground li-
chens. Climate change can also boost 
spreading of new zoonotic diseases 
or lead to vegetation shifts. Eventual-
ly, traditional knowledge and skills of 
reindeer herders may become insuffi-
cient. Rapidly changing climatological 
conditions also place new demands on 
the production of scientific knowledge 
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as it may be challenging to define what 
constitutes “normal”, “rare” or “excep-
tional” weather conditions.

In Finland, the recent “Act on com-
pensation of damages caused to 
reindeer husbandry” was for the first 
time put into action after the excep-
tional winter of 2019–2020. During 
this winter, snow cover formed ear-
ly in October on unfrozen and warm 
ground causing mold to form on 
vegetation and, later in winter, icing 
of bottom snow on pastures (Kum-
pula et al., 2020). Moreover, during 
this winter snow cover was very thick 
and heavy containing several icy lay-
ers. Due to relatively cold springtime 
temperatures, the snow melt did not 
take place until late May or early June. 
This combination of difficult grazing 
and herding conditions led to severe 
economic burden on herders because 
of the necessity to intensify the sup-
plementary feeding and due to high 
reindeer mortality. Similar difficulties 
were experienced around northern 
Fennoscandia. In Norway, for instance, 
the Red Cross and the military forces 
supported the transportation of sup-
plementary feed. Worrying conditions 
were experienced again in 2021 when 
icy snow cover was formed early in 
winter in parts of Lapland. 

Data and tools for herders and 
herding communities. Knowledge 
and learning are important compo-
nents of adaptive capacity. Different 
knowledge sets can be used togeth-
er to create new understanding of 
the effects of climate change on na-
ture-based livelihoods, such as rein-
deer husbandry. Co-produced knowl-
edge supports decision-making on 
adaptation to climate change. Never-
theless, the information provided for 
herding communities needs to be rel-
evant and understandable. 

Recently, Rasmus et al. (2020) put 
together a set of 14 climatic indices 
relevant for reindeer husbandry. The 
indices were related to temperature, 
precipitation and snow conditions and 
were based on literature on the liveli-
hood and interviews with the herders. 

Three of the indices (the number of 
ice days, the largest daily precipita-
tion, and the number of heavy precip-
itation days) belonged to the core set 
of extreme indices recommended by 
the Expert Team on Climate Change 
Detection and Indices (e.g., Sillmann 
et al., 2013). The snow-related indi-
ces were selected from a set of indi-
ces examined by Luomaranta et al. 
(2019), and the indices for prolonged 
warm and wet periods were original-
ly defined by Peltonen-Sainio et al. 
(2016) for agricultural purposes. The 
indices were calculated from gridded 
climate data presented on a 10 km × 
10 km grid over the period 1981–2010 
(Aalto et al., 2016). Presently, we are 
updating this dataset by including cli-
mate data up to 2020. As the gridded 

climate data for Finland starts from 
1961, the updated maps enable the 
comparison of two successive 30-year 
periods, 1961–1990 and 1991–2020. 
The latter period has been adopted 
as a new climatological normal period 
(WMO, 2017) by many national weath-
er services throughout the world in 
2021, including the Finnish Meteoro-
logical Institute. Moreover, this allows 
us to extend the trend analysis pre-
sented by Rasmus et al. (2020) for the 
30-year period 1981–2010 to cover the 
whole 60-year period 1961–2020.

As an example, updated maps are 
presented for the annual number of 
hot days with daily mean temperature 
above 20 °C and for cold days with 
mean temperature below -25 °C. For 
the number of hot days, there has been 

FIG 2: The annual number of cold days with daily mean temperature below -25 °C in 1961–
1990 (a) and 1991–2020 (b). The change in the annual number of cold days from 1961–1990 to 
1991–2020 is shown in (c) and the linear trend in the annual number of cold days in 1961–2020 
in (d). Stippling in (c) and (d) indicates a significant change or trend at the 5% risk level.
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no statistically significant change be-
tween the 30-year periods within the 
reindeer management area (Fig. 1). 

The number of cold days, by con-
trast, has decreased substantially be-
tween the two time periods through-
out the area, and the decreasing trend 
over the 60-year period 1961–2020 is 
statistically significant in large areas, 
particularly in the north (Fig. 2).

Gridded meteorological data are 
objective and have full spatial cover-
age on the area. However, fine-scale 
environmental variability may cause 
errors and uncertainties into the in-
terpolation of climate data. Moreover, 
changes in the observation network 
during the interpolation period may 
introduce local artificial trends. Still, 
the maps constitute an easy starting 
point for discussions with local prac-
titioners, and high spatial resolution 
enables bringing the data to the scale 
of the herders’ experiences which are 
very much local in nature.

Data and tools for adaptation 
planning and decision makers. In Fin-
land, national adaptation to climate 
change is guided by The National Cli-
mate Change Adaptation Plan 2022 
(Ministry of Agriculture and Forestry, 
2014). Reindeer husbandry does not 
have a common adaptation plan, al-

though a need for this has been ac-
knowledged. Suggested adaptation 
actions consist of, for example, main-
taining the uniformity and diversity of 
the pasture areas, improving reindeer 
health, and limiting the expansion of 
invasive alien species.

Adaptation actions are part of daily 
work in herding communities, indicat-
ing that adaptation actions need to be 
acceptable and actionable by herders. 
The legislation, governmental subsidy 
and compensation policies regarding 
adaptation measures have significant 
roles, as well as education and guid-
ance of the livelihood. In local herding 
communities, deliberate planning of 
adaptation is rare. To mitigate the ad-
verse effects of climate change in the 
long term, political support is needed 
for planned adaptation.

The Ministry of Agriculture and 
Forestry is presently chairing a mul-
ti-stakeholder working group called 
“Future of reindeer husbandry in Fin-
land”. Discussions on the adaptation 
to changing climate are an important 
part of that work. Experiences, views, 
and expectations of herders are being 
gathered in several research projects. 
One important element in adaptation 
is data consisting of reliable and rel-
evant information about experienced 

and expected changes in climate.  
Providing relevant data requires fur-
ther discussions with herders: how to 
define a good and bad herding sea-
son, what are the critical seasons, 
what are the indices to be calculated 
from the observations or looked for in 
the climate scenario output?

In addition to knowledge and dis-
cussions within the livelihood, adap-
tation also requires collaboration and 
dialogue with other land-users with-
in the reindeer management area. In 
practice, actions of other land-users 
and climate change mitigation, for ex-
ample in the form of mines and wind 
parks, may cause additional burdens 
on herding communities. Further 
modifications in pasture use and herd-
ing practices may be needed. Adapta-
tion may be necessary, but also mean 
cultural changes and losses, both to 
Sámi and Finnish herders and herding 
communities.
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