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Wind power, reindeer and reindeer husbandry
Anna Skarin, Bernardo Brandão Niebuhr, Per Sandström, Sven Adler, Moudud Alam
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Wind power in the reindeer husbandry area
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Study areas

Stor-Rotliden

Winter ranges in forest
• Mittådalen sameby
• Tåssåsen sameby

Calving and summer 
ranges in forest
• Malå sameby
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Qualitative data

Quantitative dataGPS-data

Resource selection models 
at 2nd and 3rd order

Analysis of movement rate

Interpretation of results 
together with herders

How is reindeer affected?

Predicted probability of use 
and predicted movement rate

Skarin et al. 2021  -
Vindval report no. 7011 
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Klassificering: bra, intermediära och svåra
vinterbetesförhållanden
• Renskötarnas bedömning av

vinterbetesförhållandena
• Dagboksanteckningar
• SMHI-data

– Temperatur
– Nederbörd
– Snödjup
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Resultat Winter
• Increased movement rate with sound 
• Increased work load for reindeer herders
• Reindeer herders stopped using the area

• Avoidance and increased movement rate 
in relation to houses and snow mobile 
tracks

• Elevated and varied terrain important due 
to climate change

Winter

Spring/CalvingSummer

Autumn/ 
Slaughter
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Winter 2014/2015 
in one winter siida in
Tåssåsens sameby
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23/2: Vände 500 ren från 45an 

nedanför Rätan, drev dom upp 

mot vindparken.

29/11 ,11/1, 2/2: 
Flyttar hit m lastbil

26/12: Renar rör sig 

upp mot parken

31/12: Renar rör sig plötsligt mot E45
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19/1, 20/1, 28/2, 26/3: 
Renar påkörda

8/2: 
Renar 
påkörda

8/2, 17/4: Renar 
påkörda

31/3 Järvlya vid 
Mossbodarna

11/3, 19/3, 12/4: 
Renar påkörda

3/1: Lodjurs-
riven ren

Vargspår 
30/3

7/2: Mycket ren Nordväst 
Djuphorten, även ren 
sydväst Horten.

23/2: Vände 300 ren vid 

Lustbuvägen, fick ge upp när 

det blev mörkt.

25/2: Lodjurs-
riven ren

3/2, 11/2, 20/2 18/3, 6/4, 
14/4: Renar påkörda

29/3 Varg vid Balåsen. Har 
rivit flera renar och skadat 

en som går och blöder.

Winter 2014/2015 
in one winter siida in
Tåssåsens sameby
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Mittådalens sameby
• ”Vålarna” är viktiga under svåra 

vintrar
• Samebyn har slutat använda 

Glötesvålen
” Men det är ingen idé att lägga pengar 
och krut på att skicka upp dem hit, för du 
vet att dom far ner igen…. Nej en vecka 
kan man väl stå och hålla men sedan är 
de ju nere igen.” 

Lavbete i Glötesvålens vindkraftpark, Mittådalens sameby
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Resultat Winter
• Increased movement rate with sound 
• Increased work load for reindeer herders
• Reindeer herders stopped using the area

• Avoidance and increased movement rate 
in relation to houses and snow mobile 
tracks

• Elevated and varied terrain important due 
to climate change

Calving period
• Avoidance of mires, clear cuts and 

forests effects up to 5km 
• Increased movement rate

• Avoidance of mines, roads, power 
lines

Winter

Spring/CalvingSummer

Autumn/ 
Slaughter
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Renarna väljer områden där de inte kan se (och
höra) vindkraften

Skarin et al. 2018 Ecology and Evolution

10  |     SKARIN et Al.

In	conclusion,	we	interpret	the	reindeer	change	of	calving	sites	
and	shift	in	use	away	from	habitats	where	wind	turbines	where	not	
obscured	by	topography	as	an	effect	of	the	wind	turbines	per	se.	The	
continuous	running	of	the	wind	turbines	making	a	sound	both	day	
and	night	seemed	to	have	disturbed	the	reindeer	in	our	study	area	
more	than	the	sudden	sounds	and	increased	human	activity	during	
construction	work,	 and	 as	 they	 had	 the	 possibility	 to	move	 away	
from	the	WFs	this	caused	significant	changes	in	location	of	reindeer	
calving	 sites	 and	 habitat	 selection.	Measurements	 and	 evaluation	
of	the	spread	of	the	noise	from	wind	turbines	and	of	the	effects	of	

visual	disturbances	from	rotor	blades	need	to	be	evaluated	further	
to	fully	understand	the	mechanism	behind	our	findings.	Using	accu-
rate	information	describing	topography	and	land	cover	together	with	
the	positions	of	wind	turbines	could	help	identify	sensitive	habitats	
for	 reindeer	and	 improve	the	planning	and	placement	of	wind	tur-
bines	in	reindeer	habitats.

If	WFs	are	planned	in	reindeer	habitats,	although	effects	on	rein-
deer	habitat	 selection	might	be	 substantial,	mitigation	measures	 in	
relation	to	reindeer	husbandry	need	to	be	carefully	planned.	For	ex-
ample,	 although	 the	new	calf-	marking	 corral	was	planned	 together	

F IGURE  2 Maps	showing	the	difference	in	predicted	habitat	selection	(green—increase	in	selection,	pink—decrease	in	selection,	and	
white—no	change)	from	estimated	resource	selection	functions	between	(a)	construction	phase	and	before	construction,	(b)	operation	
phase	and	before	construction	at	the	second-	order	scale	(i.e.,	home	range	selection),	(c)	construction	phase	and	before	constriction,	and	(d)	
operation	phase	and	before	construction	at	the	third-	order	scale	(i.e.,	selection	within	home	range)	in	the	Malå	reindeer	herding	community	
during	the	calving	season
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Resultat Winter
• Increased movement rate with sound 
• Increased work load for reindeer herders
• Reindeer herders stopped using the area

• Avoidance and increased movement rate 
in relation to houses and snow mobile 
tracks

• Elevated and varied terrain important due 
to climate change

Calving period
• Avoidance of mires, clear cuts and 

forests effects up to 5km 
• Increased movement rate

• Avoidance of mines, roads, power 
lines

Summer
• Use area close to development
• Increased movement rate with 

sound level
• Avoidance of mines, roads, 

power lines, houses

Winter

Spring/CalvingSummer

Autumn/ 
Slaughter
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Resultat Winter
• Increased movement rate with sound 
• Increased work load for reindeer herders
• Reindeer herders stopped using the area

• Avoidance and increased movement rate 
in relation to houses and snow mobile 
tracks

• Elevated and varied terrain important due 
to climate change

Calving period
• Avoidance of mires, clear cuts and 

forests effects up to 5km 
• Increased movement rate close to 

wind power
• Avoidance of mines, roads, power 

lines

Summer
• Use area close to development
• Increased movement rate with 

sound level
• Avoidance of mines, roads, 

power lines, houses

Autumn
• Decreased use of mires and 

forests
• No increase in movement rate
• Avoidance of mines, large 

roads
Winter

Spring/CalvingSummer

Autumn/ 
Slaughter
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Rain-on-snow event, earlier in 
the season and increasing

Climate change 3 times faster in the 
Arctic

tion data, but offer daily or more frequent measure-
ments (Wagner et al. 2007). A single early winter ROS
event has been possible to identify using passive
microwave data over Banks Island, Canada (Grenfell
and Putkonen 2008).
The majority of snow-related scatterometer data

analyses are based on Ku-band (frequency ¼ 13.4
GHz, wavelength ¼ 2.1 cm) measurements by the
SeaWinds instrument (Jet Propulsion Laboratory,
NASA, Pasadena, California, USA) on the QuikSCAT
satellite platform (Bartsch et al. 2007). SeaWinds is a
scanning dual spot beam scatterometer that has been
proven applicable for seasonal thaw detection in
subarctic and arctic regions (Kimball et al. 2004,
McDonald et al. 2004, Bartsch et al. 2007, Wang et al.
2008, Sharp and Wang 2009), as well as over ice sheets
(Nghiem et al. 2001, Ashcraft and Long 2006, Tedesco
2007).
In this paper we present a change detection algorithm

for analyses of the spatial and temporal patterns of
winter refreezing events. SeaWinds data have not been
used for this purpose so far. The method has been
developed based on in situ observations on the Yamal
Penisnula. It has been applied for the entirety of
continental northern Eurasia (above 608 N and east of
158 E). The implications of the findings for reindeer
herding are discussed.

METHODOLOGY

Backscatter measurements by SeaWinds on
QuikSCAT are collected simultaneously at constant
incidence angles of 468 for the inner beam and 548 for

the outer beam, with horizontal and vertical polariza-
tions, respectively, using a scanning dish antenna
operating at 13.4 GHz (Ku-band). The antenna has an
elliptical footprint size of roughly 24 3 31 km at inner
beam and scans over a swath of 1800 km, imaging 90%
of the Earth’s surface each day. At high latitudes at
;758 N data can be acquired daily up to 10 times, and at
558 N it can be acquired four times (Kidd et al. 2003)
during ascending and descending passes. Records begin
in 1999 (Tsai et al. 2000), with continuous time series
since 2001.
Scatterometer data of eight consecutive winters from

2000/2001 to 2007/2008 have been processed for the
entire study area. SeaWinds data were provided by the
Jet Propulsion Laboratory (JPL) as their Level 2A
product, which contains backscatter measurements
representing the elliptical antenna footprint area. In
first step, the backscatter data are extracted and
reformed into time series that are allocated to unique,
regular grid points, with a 12.5 km 3 12.5 km grid
spacing as described in Kidd et al. (2003, 2005) and
Bartsch et al. (2007). All further analysis has been
carried out for Northern Eurasia. The spatial extent has
been defined by the approximate southernmost limit of
reindeer herding (608 N; Circum-Arctic Rangifer
Monitoring and Assessment Network, information
available online)6 and a western minimum longitude of
158 E.
Meteorological data from the World Meteorological

Organization (WMO; DS512 data set) have been

FIG. 1. Snow profile showing ice layers excavated at location 1 (19 November 2006), where surface thaw and refreezing was
recorded around 7 November by satellite data (Fig. 3). The black arrows point to the icing layers. The inset map shows the location
of the photograph and borders of the Yamal-Nenets Autonomous Okrug in Russia. Photo: Florian Stammler.

6 hwww.carmanetwork.comi

ANNETT BARTSCH ET AL.2348 Ecological Applications
Vol. 20, No. 8

Bartsch et al. 2010
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Foto: Carl-Johan Utsi

Thanks for listening!
anna.skarin@slu.se

Malå sameby
Tåssåsen sameby
Mittådalen sameby

Bernardo Brandão Niebuhr, SLU, Sweden and NINA, Norway
Per Sandström, SLU
Sven Adler, SLU
Moudud Alam, Dalarna University
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