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Rievdan

Boahtteaiggi sami boazodoalu suvdilis halddaseapmi vasiha stuora hastalusaid ¢at-
non Arktisa jodanis rievdamii. S4mi boazoealéhus ovddasta ealahusa ja eallinvuogi
mii lea vuodduduvvon praksisii ja mahttui mii lea ovdanan guhkit aigge vasahusaid
bokte, go ealla garra dalkkiid siste ja hirbmat rievdadeaddii dilalasvuodain Arktalas
birrasis. Dat dutkanproSeakta lea Sami allaskuvlla mihtuid ja strategiija vuodul, ja
adda mahttovuodu boahtteaiggi boazoealdhus masterprogrammii fagarasttildeaddji
lahkonemiin.

ProsSeakta galga dutkat arbevirolas ja kultuvrralas mahtu Sami boazoealahusas ja
vejolasvuodaid mat leat arbevirola§ mahtus ja diedalaSmahtus go fuomasupmi lea
rievdan ja seanadan heiveheapmi, ja geahc¢cala Cilget vuostalasvuoda dan guokte
mahttomailmmis mat leat oktiiCatnon ja fatmmastit ieSgudet lahkonemiid boazoeala-
husa ja boazobargguid vuoddoosiide.

RIEVDAN haliida buktit odda mahtu ja ipmardusa ja dainna lagiin lasihit suvdili-
svuoda boazoealahusas ja boazobargguin, ja loahpas nannet seanadeami gaskal
min mahttomailmmiid.

Rievdan

The future sustainable governance of Sami reindeer husbandry will face major chal-
lenges related to rapid change in the Arctic. Sami reindeer husbandry represents

a livelihood and way of life based on practices and knowledge developed through
long-term experiences in living under harsh and highly variable conditions in the
Arctic environment. This research project is based on and according to goals and
strategies set by Sami University of Applied Sciences and will provide a knowledge
base for a future Master’s degree Programme in Reindeer Husbandry Studies using
a multidisciplinary approach.

The project will research traditional cultural capabilities in Sami reindeer husbandry
and the opportunities embedded in traditional knowledge and scientific knowledge
with a focus on adaptation to change and reconciliation, and will attempt to explain
the tensions between the two interlinked spheres of knowledge involving different
approaches to basic aspects of reindeer husbandry and herding.

RIEVDAN hopes to contribute to new knowledge and understanding in order to
increase sustainability in reindeer husbandry and herding, and finally strengthen the
reconciliation between the interlinked and conflicted spheres of knowledge.
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WAYS OF KNOWING ABOUT BOAZOSAPMELACCAID
SAMI REINDEER HERDER’S FOOD BIEPMUID MAHTTOVUOGIT
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degree provide information about the reindeer meat quality through concepts.

owledge anda way O d e

The ways of slaughtering and butchering determine the type of food the family consumes.

Conservation methods, based on good practice of traditional knowledge, are used to - Riibadanvuogit leat arbevirolas vuogit vurket biergguid.
preserve the meat.
- Boazosapmelac€aid biebmosuverenitehta sahtta buoridit go ovttastahtta sin arbevirolas

Sami reindeer herders food sovereignty can be strengthened through reconciliation mahtu ja diedalag mahtu.

of reindeer herders’ traditional knowledge with scientific knowledge.

Fagaidrasttildeaddji bargu
Metodat adnon:

¢ Jearahallamat

» oassalasti aicamat

« filbmen ja jiena badden

govat

lohkamusaid- ja arkiivadieduid analyseren
doabaanalysa

mahtuid ovttasbuvttadeapmi

pH-arvvu ja temperatuvrra mihtideapmi

Multidisciplinary study * photographs

Methods used: « literature review and archival studies review
* interviews » Sami linguistics with concept analysis

* participating observations » co-production of knowledge

+ filming and sound recording * pH- and temperature measuring

Go atna manggalagan metodaid ¢ohkket diehtovuodu, de $addet dutkamii bohtosat mat

ovdanbuktet ieSgudetlagan dieduid ja beliid assis.

(.?t The different methods used gives a rich data material and a possibility to assess the
S J research from different angles. (i’ ‘
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Sami traditional reindeer
herding knowledge throughout a year:

HERDING PERIODS ON
SNOW- COVERED GROUND

Time Names of
different rest Autumn/ Autumn-winter Winter

times in English f
approximately Guovssoliat-bealve-badjinan- al ~ | & oot oo rindears | |
it livat: The reindeer's first morning e ‘
03:00 - 06:00 morning rest in winter

ibeaiv-livat: The reindeer’s noon The day rest
. oo the reindeer's evening rest in
ot winter =

Veaigelivat ~ cahkedis-beaiviivat ~ !

eahkesbealivat: The reindeer's after-

noon rest in autumn

‘Guovssovuoddjuniivat: The reindeer's -
in autumn -

reindeer's ever
winter (ca 20:00- 21:00)

[z skabma dark ime period) Weoks 45146 tl week 2

[ [oawi(inter perioe) Week 50 il beginning of February

[« [oaweguovsi (mic-winter perios) Beginning of February till end of march -
[5 [ oiada (spring perioa) End of march tl end of Apri !

Guotet (cabving period) End of April il Jonssot (June 24th)- end of June

Geassi (summer period) End of June il middle of August
[ [Catcageassi (autumn summer period) Middle of august il middle of September

Middle of September fill dalvevahkku
R
D o ot e

 This also consists of anticipating situations and developments in near and more distant

futures and make plans and decisions to sustain the herd based on weather conditions
related to special weeks and days of the year that can provide information about what to
expect are crucial

» This knowledge is articulated and structured linguistically (reindeer herding language) with
categories that are passed on to future generations. These includes subsystems linked to
different types of science and knowledge such as hydrology, meteorology, biology, topo
graphy, animal welfare, land management, adaptation strategies to climatic conditions, etc.

This study is a multidisciplinary study, using methods for communicating with herders, and
co-production of knowledge between reindeer herders and scientists

Reindeer herding strategies and practices are highly complicated and systematic en-
terprises containing different types of knowledge on how the biological and gender-
based behavioral aspects of reindeer and their movement in time and space are con-
nected to climate, temperature, and snow metamorphism.

Understanding the field of reindeer herding relies on various categories of thought,
namely knowledge of reindeer, environment, landscape, weather, and specific know-
ledge of the mutual relations in these subjects, and characteristics i.e., specific
differences in reindeer, snow, and weather, and on landscapes.
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Sami boazodoalu arbevirolas mahttu jagi cada:

GUODOHANPERIODAT
MUOHTAMAILMMIS

Time Names of
differentrest  Autumn/Autumn-winter  Winter
times in English

L 4V
‘Guovssolivat: The reindeer’s | |
e
beaiv-
.
Veaigelivat ~ eahkedis-beaiviivat ~

Guovssovuoddjunivat: The reindeer’s
ing restin autumn

Period Name of the period Approximate time

- Vuostas muohta ja nahcu (First Snow and thaw | v oy

ivi (winter period)

3
Déiveguovil (mid-winter period)

el
Beginning of February il end of march
[s | cidsa (spring perio) End of march il end of April

- otet (caiving perod) End of Apriltll Jonssot (June 24th)- end of June
Geassi (summer period) End of June tll middle of August
[8 | Cakeageassi (rutumn summer perioa) Middle of august til middle of September

Middle of September til dalvevahkku
(from approx. October 14th)

Ragat (Rutting period)

I
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mat sahttet Cujuhit maid sahtta vuordit ja mii lea dehalas.

« Dat mahttu ovdanbukto ja strukturerejuvvo gielalaccat (boazodoallogiella)
kategoriijaiguin mat leat fievrreduvvon buolvvas bulvii. Dasa gullet vuolitsystemat
ieSgudet diehtagiidda ja mahtuide nu go hydrologiija, meteorologiija, biologiija,
topografiija, ellidéalgu, eananhalddaseapmi, heivehanstrategiijat dalkkadatdiliide jna.

Dat dutkan lea fagaidrasttideaddjedutkan, mas leat adnon metodat gulahallat boazo-
vazziiguin ja mas boazovazzit ja dutkit ovttasbuvttadit mahtu.

Boazodoallostrategiijat ja praksisat leat kompliserta ja systemahtalas

doaimmat maidda gullet ieSgudetlagan mahtut das movt bohcco biologalas ja
sohkabeallevudot lahtten ja bohccuid lihkadeapmi aiggi ja baikki mielde ¢atnasit
dalkai, temperatuvrii ja muohttaga rievdamii.

Ipmirdit boazodoallofagasuorggi, de gaibida addejumi dan jurddakategoriijain,
nappo mahttu bohcco, birrasa, eathama, dalkki birra ja ahte lea earenoamas
mahtu oktiigullevas oktavuodaid fagasurggiin ja daid dovdomearkkain. Inger Marie Gaup Eira

Ass. professor
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Johan Mathis Turi
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Figure. Differences
between western knowl-
edge systems and reindeer
husbandry knowledge
systems
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Learning
from/through
authentic work
Holistic learning situations, work
adapted to the tasks
knowledge base in
reindeer
husbandry

Content in the
learning related to
the various basics
of Sami reindeer
husbandry

Becoming a peer to
the teacher

learning methods

Response
Haga, searra,
fitmat, The
«teacher» patient
and supportive

Children's play is o
related to real Child-rearing
pesshanls where children
have the
opportunity to
make their own
decisions

Individual /
collective work and
interaction with
others in the
community of
practice

Sami reindeer husbandry

Learning through
oral methods,
stories, and yoik,

«Teachers»:

Family, relatives,
godparents, siida,
and others

Learning through
discovering and
reflecting,
evaluation along
the way

Transfer of
professional
language in-depth
learning

ioking

Learning by herding represents an indigenous learning system and process of
learning traditional knowledge and skills.

The characteristics of this learning and transfer process:

» Reindeer husbandry parents organize and facilitate learning strategies for how the
children are to achieve reindeer husbandry competence best

* Reindeer herding competence is complex and deals with many different subject areas,
which together constitute the body of knowledge necessary to function as a skilled

reindeer herder

* Life-long learning with learning levels

» Multiple and systematic learning methods with concretization

* Includes most of the elements indicative of traditional knowledge systems like being
informal, intuitive, oral, practical, experimental, inclusive, and holistic

 Multidisciplinary content

* Reindeer herding language is significands in learning outcomes

« Different learning arenas related to various tasks throughout the year

 The responsibility of transmission of knowledge is added to the family, the household,
siida members, and other reindeer herders

» Feedback and assessment from tutors /teachers are parts of the learning process

Reindeer herders have developed extensive knowledge of reindeer herding and reindeer

Western school knowledge

Reindeer herding k ledge transmission

husbandry and the environment
sound surroundings. A quote from

Formalized education

The prerequisite for reindeer herders,
but not formalized learning

the early 1700s explains that the

Educational/school-based learning

Learning through work and collaboration

knowledge transmission among

Surface level-processing combined
as factual knowledge and including
deep level-processing

Deep level-processing, as with in-depth le-
arning, understand and be able to use the
knowledge in new situations

Sami people does not depend on
formal school education but tradi-

Based on written transmission

Based on oral transmission

tional knowledge, which provides
learning in many disciplines in line

Special languages related to themes

Learning is rooted in specialized
language related to tasks

with science, e.g., glaciology, topo-

Themed

Holistic

graphy, place name, weather, ani-

mal welfare, land management, the

behaviour of reindeer, botany, navigation, astrology, mathematics, economics, strategy
thinking a panning, cosmology, and values.

New generations are introduced to reindeer herding since childhood, and in this way, they
already have early knowledge of the various elements and tasks. The transmission of
knowledge thus includes these knowledge bases passed from one generation to the next.

The reindeer herding teachers use multiple methods, thought processes, philosophies,
concepts, and experiences in their teaching of reindeer herding children for they need to
achieve and apply knowledge about reindeer herding and the natural world.
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Ass. professor
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Fig. Leat erohusat
oarjemailmmi mahttosys-
temas ja boazodoallo-
mahtus.
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Oahppat duohta
bargodilis ja duchta

Holistalas oahppan, berzeLklboke
huwor

méhttovuorksi

Oahppama sisdoallu
heivehuvon iesgudet
vuoduide Sami
boazoealshusas

Sami boazoealdhusa
oahppanmetodat

Sadda seammé
dassésazian go
«oahpaheaddjin

Responsa
Haga, searra, fitmat,
«oahpaheaddji»
doarjuja lea
gierdevat

Stoahkan lea gatnon

duohtabargguide Mansidbajssgeassin
vuohkin mas mandin
lea vejolasvuohta ieza

Individudla- ja
ovttasbargan
boazoealhusa eardiguin
bargooktavuodain

Oahppat njslmmalas
etodain,
muitalusaid, jucigama
Ja leaikkastallama
bokte

«Oahpaheaddjit»:
Bearss, fuolkkit,

siidaguoimmitja

fuomazumiid,
refleksuvnnaid ja
Arwnitallamiid bokte

Sirdit fagamahtu
tieknalisoahppama
bokte

Guodohettiin oahppat lea boazovazziid oahppansystema birra ja proseassa birra
movt oahppat arbevirolas mahtu ja galggaid.

Dan oahppan- ja viidaset fieviredanproseassa dovdomearkkat:

» Vahnemat boazoealahusas organiserejit ja muddejit oahppanstrategiijaid nu ahte manat
buoremusat ozzot boazodoallomahtu

» Boazodoallomahttu lea manggabealat ja sisttisdoalla ieSgudet fagasurggiid, mat oktii
addet mahtu mii darbbasuvvo go galga Saddat buorren boazobargin

Dan oahppamis lea dasiid mielde oahppan olles eallima ¢ada
Das leat manggat ja systemahtala$ oahppanmetodat oktan konkretiseremiiguin
Dat fatmmasta ollu elemeanttaid mat Cilgejit arbevirolaSmahttosystemaid, omd. leat

eahpeformalan ja intiutiivan, das leat njalmmalas, praktihkalas, eksperimentala,
fatmmasteadd;i ja holisttalas vuogit

ja galggaid oahpahit

oahppanproseassas

Fagaidrasttideadd;ji sisdoallu
Boazodoallogielas lea mearkkaSupmi oahppanbohtosiidda

Das leat ieSgudetlagan oahppanarenat relaterejuvvon birra jagi doaimmaide

Bearrasis, baikevuodus, siidda olbmuin ja eara boazovazziin lea ovddasvastadus mahtu

Oarjemailmmi skuvla

Formaliserejuvvon oahpahus

Eavttut boazobargiide, muhto ii formalisere-
juvvon oahppan

Oahpahus/skuvlavuodduduvvon
oahppan

Oahppan searvama ja ovttasbargguid bokte

Gierragis guoskkahit fakta dieduid
ja laktit Cieknalis oahppamii

Cieknalis dasi proseassa, nu go ¢ieknalis-
oahppan, ipmirdit ja mahttit geavahit mahtu
eara oktavuodain

Vuodduduvvon ¢alalas mahtosirdimii

Vuodduduvvon njalmmalas mahtosirdimii

Spesialiserejuvvon giella mii lea
fattaid mielde

Oahppama vuolggasadii lea ¢atnon bargguide
mas lea spesialiserejuvvon giella

Tematiserejuvvon

Holisttalag

das lea neavvun ja bagadallan, mas oahpaheaddji neavvun ja arvvostallan lea oassin

Boazovazzit leat ovdanahttan

mahtu guodoheami birra ja
boazodoalu ja birrasa dearvvaslas
ieSvuodaid.

Dadjamusat alggogeah&en 1700
logu ¢ajehit ahte mahttofievrrede-
apmi samiid gaskka ii lean ¢atnasan
formala skuvlaoahpahussii, muhto
arbevirolas§ mahttui, mii attii oahppa-
ma mangga fagasuorggis mat leat

diehtaga vastideaddjit (seamma ladje go diedalasvuodas, ovdamearkka dihte glasiologiija,
topografiija, baikenamat, dalki, ellid¢algu, eananhalddaseapmi, bohccuid lahttenvuohki,
botanihkka, navigaSuvdna, astrologiija, matematihkka, ekonomiija, strategiija
jurddaseapmi, panoreren, Kosmologiija ja arvvut.
Odda buolvvat mannavuoda rajes juo oahppagoahtan boazodoalu , ja nu leat ge sii arrat
juo 0zzon mahtu ieSgudet elemeanttain ja doaimmain. Mahttofievrredeapmi sisttisdoalla nie
mahttovuoduid mat leat fievrreduvvon buolvvas bulvii.
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Mathis Persen Bongo

Rektor

Sami High School and Reindeer Husbandry
School, Guovdageaidnu

Inger Marie Gaup Eira
Ass. professor
Sami University of Applied Sciences



Figure 12. Transportation
of gutted reindeer from
the kill site to the slaugh-
terhouse in Narsaq, Tuttu-
tooq South Greenland
(Photo: Stefan Magnusson)
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ngufe 4. Manitsiag John on a range patrol in Mart;h, 2022
(Photo: Stefan Magnusson). )

During the past years, we have been registering changes in our pasturelands
connected to climatic conditions. Survival and fertility of reindeer are severely reduced
unless we feed the reindeer and maintain stable body weight and nutritional conditions
throughout the winter.

The proposed solution is feeding the reindeer during the winter:
1. Secured survival ability

2. Increased fertility from 35% to 90+ %

3. Reindeer become tamer, less patrolling km with snowmobile, reindeer cover less
territory during mid-winter as nutrition is abundant.

4. Increased funding from the government to cultivate feed and build access roads to
suitable areas for feed production.

5. In Greenland, feed distribution in cultivated areas will fertilize the land as reindeer
feces and urine become evenly distributed. This reduces the necessity of buying
expensive fertilizers and supports local sustainability.

6. Improved feed harvesting fields by introducing suitable herbs and grasses preferred
by reindeer, such as legumes and others. There is already scientific information
available from earlier research. We just need to bring the information to the top of
the table again.

Cultivation of suitable feed production areas within the reindeer herding districts,

as to reduce the cost of transport as well as engaging other relatives and persons

from the reindeer herding communities in the synergy of job creation that comes with
the reindeer husbandry. Opportunity submerges to reestablish the use of land that was
earlier used for dairy cow feed production, with the transition to producing suitable
winter feed for reindeer. This implicates research and training of youth in the use of
machinery in feed production. This may appear cross-cultural, from pure pastoralism to
semi-pastoralism. Yet it is practiced already in reindeer herding in Scandinavia.

Figure 1. Isortuusa South
Greenland, 2022
(Photo: Stefan Magnusson)

Figure 12. Transportation
of gutted reindeer from
the kill site to the slaugh-
terhouse in Narsagq, Tuttu-
tooq South Greenland
(Photo: Stefan Magnusson)
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Figm'ée 4. Manitsiag John on a range patrol in Mar(;h, 2022
(Photo: Stefan Magnusson) .

Figure 1. Isortuusa South
Greenland, 2022
(Photo: Stefan Magnusson)

Laidehus:

Manemus jagiid, de leat oainnan rievdamiid min guohtuneatnamiin, ¢adnon dalkkadat-
diliide. Bohcco ealiheapmi ja njinnelasaid ¢oavjun, hirbmosit hedjona jus eat biepma
bohccuid ja bisut deattu ja buori biebmodili dalvvi mielde

Bohtosat:
Evttohuvvon ¢oavddus lea biebmat bohccuid dalvet:
1. Sihkkarasttat ealihan vejolasvuoda

2. Go njinnelasaid ¢oavjun lassana 35 proseanttas 90+ prosentii

3. Bohccot lodjot, unnit vuoddjin skuhteriin guodohit, bohccot eai nu viidat guodo
guovdu dalvvi go ealahat lea valjit

4. Eambbo ruhtadeapmi stadas fuoddariid gilvit ja hukset geainnuid heivvolas z
fuoddarbuvttadan guovlluide

5. Ruonaeatnamis, gos boazu guohtu rassebaikin, de dat maiddai dukte eatnamiid
go gozza ja baika. Dat unnida darbbu oastit divrras duvttaid ja doarju baikkalas
suvdilisvuoda.

6. Buorida fuoddaravkkastallanguovlluid go buktet odda urtasiid ja rasiid masa
boazu lea vaibmil, nugo badvesSattuid ja eara. Dasa gavdnojit diedalas dutkan-
bohtosat ovdalac¢as. Mii fertet spezzet daid dieduid fas beavddi ala.

Metoda:

Gilvit vuogas fuoddarbuvttadanarealaid boazoorohagain, vuoi unnida galvofievrrida-
nolggosgoluid ja seammas oazzut farrui lagasolbmuid siidaguimmiid bargohahkan sy-
Sibitdollui, ja baicce heivehit buvttadeami heivvolas dalvebiepmu bohccuide. Dat das
darbbasuvvo dutkan ja oahpahit nuoraid giedahallat masiinnaid fuoddarbuvttadeamis.
Dat neakta kultuvrrarasttildeaddjin, Cielga pastoralismas semi-pastoralismii. Dat goit ge
dal juo doaibma boazodoalus Skandinavias.

Stefan Magnusson
Boazovézzi
Ruonaeana
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The research presents the results of the “Feasibility study on co-production of
knowledge between researchers and indigenous communities for climate change
adaptation”— a project of the International Centre for Reindeer Husbandry (ICR),
funded by Nordforsk. The research hypothesis was that with the ethical and syste-
matic co-production of knowledge, the academia and Sami communities can find
ways for culturally sustainable adaptation.

The workshop revealed that reindeer herders want the research to be effective and
concrete, finding solutions to the challenges faced by the Sami together with the Sami
community. Participants considered previous collaborations with academia largely
negative. The workshops saw an opportunity for cooperation if herders are treated

as equals and the researchers have expertise on Sami culture, reindeer herding,

and knowledge of the Sami language.

Co-production of knowledge is one of the innovations needed to address climate change.
Based on the workshop results, we see the process of knowledge co-production as
contextual, ethical, and adaptive. Co-production of knowledge at a local level can be an
effective method of climate change mitigation and improvements of legislation and
administration. The major challenge is transforming information into State’s actions and
decisions. The interaction of researchers and the Sami community alone is not enough.

The workshops have shown that Sami are interested in ethical cooperation with academia.
The traditional system of project planning, where researchers plan a project, apply for
funding, and only in the implementation phase collaborate with the target population is
no longer sufficient when studying Sami reindeer herding culture. The workshops have
created a basis for ethical and equitable co-production of knowledge together with the
scientific community and highlighted themes that are important for the Sami community
to be studied deeper.

Figure 8: Proposal
to establish Saami
Panel on Climate
Change
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Dutkan ovdanbukta “Feasibility study on co-production of knowledge between (A E

researchers and indigenous communities for climate change adaptation”
bohtosiid — ICR proSeakta man Nordforsk lea ruhtadan. Dutkanhypotesa lei ahte
ehtalas ja systemahtalas mahttoovttasbuvttademiin sahttet sihke akademiija ja
sami birrasat gavdnat vugiid kultuvrralas suvdilis heiveheapmai.

Bargobajit ¢ajehit ahte boazosapmelaccat haliidit beaktilis ja konkrehta dutkama,

ja haliidit oktan sami servodagain gavdnat ¢ovdosiid hastalusaide maid sapmelaccat
vasihit. Oassevaldiid ovddes vasahus akademiija ovttasbargguin lei eanet

negatiiva. Bargobajiin oidne vejolasvuoda ovttasbargat jus boazosapmelaccaid
atnet ovttaarvosazzan ja dutkiin lea Sami kultuvrra, boazodoalo- ja samegiela
gelbbolasvuohta.

Mahttoovttasbuvttadeapmi lea okta dain innovasuvnnain mii darbbasuvvon

dustet dalkkadatrievdamiid. Bargobajiid bohtosiin oaidnit mahttoovttasbuvttadeami
proseassa, kontekstuellan, ehtalazzan ja adaptiivan. Mahttoovttasbuvttadeapmi
baikkalas dasis sahtta leat beaktilis vuohki unnidit dalkkadatrievdamiid ja buoridit
lagaid ja halddaseami. Stuora hastalus lea oazzut daid dieduid Saddat oassin stahta
daguide ja mearradusaid. Ovttasdoaibman dusSe gaskal dutkiid ja sami servodagaid
ii leat doarvai.

Bargobaijit leat ajehan ahte samiin lea berostupmi ehtalas ovttasbargui
akademiijain. Go dutka sami boazodoallokultuvrra de ii leat doarvai bargat
dabala$ proSeaktaplanemiin mas dutkit planejit proSeavtta, ohcet ruhtadeami ja
easka ¢adahanaigodagas ovttasbarget ulbmiljoavkkuin. Bargobajit leat bidjan
vuodu ehtalas ja vuoiggalas mahttoovttasbuvttadeapmai diedalas servodagain ja
fuomasuhtten fattaid mat leat dehalac€at Sami servvodahkii dutkat vudolabbot.

Evttohus asahit Sami
panela dalkkadatrievda-
miid vaste.

Klemetti Nakkalajarvi
(Juvva Lemet)

Oulu universitehta, CERH
SosClim-proseakta
Klemetti.nakkalajarvi@oulu.fi

Suvi Juntunen

Oulu universitehta, CERH
SosClim-proseakta
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Loss of reindeer grazing land in Finnmark,
Norway, and effects on biodiversity:

GLOBIO3 AS DECISION SUPPORT
TOOL AT ARCTIC LOCAL LEVEL

MSA total calving and migration: 2011

MSA_total Finnmark 2011
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of the intact situation, i. e. MSA was 0.54. Results of the study show that with a scenario
of + 7 degrees Celsius in annual mean temperature in the Arctic regions,

climate change will be the largest contributor to additional biodiversity loss. For reindeer
calving grounds, the analysis indicates that in 2011, compared to a situation of intact
biodiversity, about 50 percent of the biodiversity of has been lost, and it is expected to be
reduced with another 10 percent in the scenario for 2030. Especially the quality of the
calving grounds is essential for reindeer herding. A case study of consequences of the
Nussir mining project applies a method of impact zones and provides an in-depth study of
the landscape, reporting a great concern among reindeer owners that cumulative impacts
on pastures may cause reindeer herding in their district to collapse.

Method:

GLOBIO3 is a spatial model, based on map layers in a geographical information

system (GIS). For actual and projected future developments of infrastructure until 2030,
data were gathered from national sources, regional plans for Finnmark (county governor’s
office), and municipal zoning plans, with information from all municipalities in Finnmark,

in publicly available reports and websites. The GLOBIOS3 results were

discussed in consultations with Sami reindeer owners.
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Guohtuneatnamiid massin Finnmarkkus, Norggas,
ja vaikkuhusat biologalas manggabealatvuodaide:

GLOBIO3 VEAHKKENEAVVUN MEARRA-
DUSAIDE ARKTALAS BAIKKALAS DASIIDE

MSA_total Finnmark 2011 MSA total calving and migration: 2011
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ja vurdojuvvon boahtteaiggi massin 2030:s, go eanageavaheapmi rievda, infrastruktuvrra,
fragmenteren ja dalkkadatrievdan, leat ¢ajehuvvon Finnmarkku karttain (Fig. 9.5).

Finnmarkku dala biologala§ manggabealatvuohta jagi 2011 lei 54%. Ollislas
einnostuvvon massin 2011:s gitta 2030 radjai lohkko sullii 10%. Bohtosat govvidit

go 7 lieggagrada Celsius lea jahkasa$ gaskatemperatuvrra Arktisis, de leat
dalkkadatrievdamat mat eanemusat vaikkuhit ahte biologalas manggabealatvuohta
vatnu vel eanet. Eanet realisttalas govvideapmi omd. 4 lieggagrada Celsius, de
vaikkuhit dat eara noaduheamit eambbo biologalas manggabealatvuoda massimii,
earenoamazit baikkalaccat. Sagastallamat boazoeaiggadiiguin lei avkkalas oahppu:
garrasit vaikkuhuvvon eatnamiid ii abut navdit ahte leat masson muhto baicce oaidnit
ovdanahttinvejolasvuodaid, go dat leat ain dehalaccat ieSgudet aigodagaide
boazodoalus johtingeaidnun ja guohtuneanamin. GLOBIO3 dutkamu$ lea ¢adahuvvon

Nomadic Herders ja RIEVDAN proSeavtta ovttasbargguin.
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Wilbert van Rooij

lea SarVision jodiheaddji ja konsuleantta
Plansup, Nederlanddas, implementeren
GLOBIO3 modealla.

lulie Aslaksen

lea seniordutki Statistisk Sentralbya:s
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COMPARATIVE ANALYSES OF LOCAL
IMPORTANT FOR REINDEER HERDING

in Finnmark, Norway and the Yamal Nenets Autonomous Okrug, Russia

Figure 4

of the century. In the interior of Finnmark, considerably smaller changes are projected in
maximum snow amounts, as average precipitation is projected to increase, implicating
increased snowfall during winter (Figure 4). Maximum snow amounts in the inland have
increased during the last 50 years and may continue to increase slightly at some inland
sites, though they will decrease in most places. The maximum snow depth will everywhere
occur earlier in the season.

Higher winter temperatures will lead to changes in the snow structure. Compared to
herders’ reports, the SNOWPACK model successfully reproduces high-density snow
layers during the past decades. High-density layers result from rain-on-snow events, or
simply warm spells in the snow season, followed by below-zero temperatures. An example
is shown from the winter of 1967-1968 (Figure 5 and Figure 6).

Inger Hanssen-Bauer

Dr. Prof. Inger Hanssen-Bauer,
Norwegian Meteorological Institute,
Oslo, Norway
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BUOHTASTAHTTI GUORAHALLAMAT OVDDES
JABOAHTTEVAS BAIKKALAS DALKKADAGAIN
MAT LEAT DEHALACCAT BOAZODOLLUI

Finnmarkkus, Norggas ja Yamal Nenets Autonoma Okrugas, Ruossas

lassanit (Fig. 4). Muohtahivvodat siseatnamis lea lassanan manemus 50 jagi ja daidda
joatket lassanit veahaziid mielde muhtun siseatnanguovliuin, vaikko eanas guovlluin unnu.
Gassa muohta boahta miha arabut juohke baikkis.

Lieggasit dalvetemperatuvrrat vaikkuhit muohtastruktuvrii. Go buohtastahtta boazovazziid
raporttaid, de lea SNOWPACK-modealla lihkostuvvan rahkadit muohtagertniid daid
manemus moattelot jagiid. Muohtageartnit rdhkaduvvojit go arvd muohttaga ala, dahje
go leat bivvalat dalvet ja dan mannel buolasta. Ovdamearka dasa lea 1967-1968 dalvi
(Fig. 5 ja 6).
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Norwegian Meteorological Institute,
Oslo, Norway
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Figure 1. The Republic of
Sakha (Yakutia) is loca-
ted in the north-eastern
part of the Eurasian con-
tinent and is the largest
region of the Russian Fe-
deration. While 30% of
the Republic’s territory
belong to the protected
areas of Russia, global
warming and globalizati-
on affect the four regions
investigated differently:

Figure 8 c. There was a
sharp decline in reindeer
between January and May
2018 in the Nizhnekolymsky
District. Icing of pastures
and deep snow cover with
icy infusion made it difficult
for the animals to find food.
As a result, 5,316 reindeer
died because of the natu-
ral catastrophe.

Author of the photo:
Elena Antipina: Chukchi
reindeer herder points at
ice crust in the layers of
snow. Nizhnekolymsky

District.
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Introduction

With 170,000 reindeer and 1,295 herders, Yakutia is a vital region for the reindeer herding
economy of five Indigenous peoples — Evenki, Even, Dolgan, Yukaghir and Chukchi.

The paper looks at characteristics of reindeer herding and reindeer herding peoples and
analyzes historical transformations of reindeer husbandry in Yakutia.

The study shows the climate change impact on the reindeer herding development in four
reindeer herding regions of Yakutia and also analyzes herders’ adaptation to change and
challenges caused by predators

Results:

Unfavorable weather phenomena for reindeer herding are extreme low temperatures, high
snow cover (height from 1m and more), sharp warming (thaw) in winter, wet snow (during
the hotel period), rain (in winter), blizzards, blizzards and abnormal heat in summer.

This leads to different consequences, such as the death of reindeer, low business output,
the death of young animals, exhaustion from lack of food due to pasture endowment. The
coralization of reindeer and other work sometimes takes place one month late, which also
has a negative impact on reindeer herding. The condition for the success of traditional rein-
deer husbandry is the informal economic environment. The number of reindeer has redu-
ced in all regions, but the number of reindeer herders decreased more in the south (taiga)
than in the north (tundra). The large population of wolves (3,500) and 14,000-17,000 bears
in Yakutia became a challenge to reindeer herding communities. Its in important in enga-
ging Indigenous reindeer herding communities and their traditional knowledge in developing
mechanisms for adaptation to climate change and predation issues. The industrial

Soviet transformation of reindeer husbandry in Yakutia affected the Indigenous communiti-
es. The past hundred years of transforming reindeer husbandry and collectivisation have
affected traditional knowledge transfer from one generation to another. The original family-
based system was gone after the Indigenous lifestyle became sedentary. There is a need
for technical and financial assistance in the development of traditional livelihoods. This
educational goal should reside on the best available adaptation knowledge. It is necessary
to offer new means of delivering education to practitioners of traditional livelihoods,
especially those in remote areas.

Method:

Thus, data from stations in four reindeer herding districts of Yakutia were used to analyze
changes and data from Hydrometeorological Center of Russia. Primary data was collected
through interviews and discussions with reindeer herders from Yakutia.

Statistical reports on reindeer number in Yakutia from 1969-2018 were used to analyze
characteristics and statistics of reindeer and reindeer herds in Yakutia.

-l

Figure 9 . Soviet reindeer
husbandry innovations
focused on enhancing
meat production, which
determined the herd
structure with a predomi-
nance of the female popu-
lation. this caused a set-
back in the traditional rela-
tionship between

humans and reindeer.

The reindeer were no
longer a family member
but a source of meat
production.

Author of the photo:

Svein Mathiesen: Even
reindeer in Tomponsky
District.
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Fig. 1

Laidehus:

Yakutia lea dehala$ guovlu boazodoalu ekonomiijai vida algoalbmogii - Evenki, Even,
Dolgan, Yukaghir ja Chukchi. Doppe leat oktiibuot 170.000 bohcco ja 1.295 boazobargi.
Mii geah&adit boazodoalu ja boazobargiid dovdomearkkaid ja analyseret historjjalas
rievdamiid Yakutia boazodoalus.

Dutkamus ¢ajeha dalkkadatrievdama vaikkuhusaid boazodoalu ovdaneapmai njealji
boazodoalloguovllus Yakutias ja maiddai analysere boazobargiid heiveheami rievdamiidda
ja hastalusaide ¢atnon borasspirevahagiidda.

Fig. 9 Sovjeta
boazodoalu guovddazis
lei biergobuvttadeapmi

Bohtosat:

Eahpeavkkalas dalkkit boazodoalu dafus leat hirbmat buollasat, gassa muohta (1 mehte-
ra ja eanet), muohtasuddan gasku dalvvi, njahcut, arvvit dalvet, guoldu ja eahpelunddolas
geassebahkat. Dat mielddisbuktet ieSgudet vaikkuhusaid, nugo boazojapmimiid, heittot
ealaha, nuorra bohccot japmet, bohccot nelgot go lea heittot guohtun. Garddastallan ja eara
barggut muhtomin mannonit ovttain manuin, mas dagahit heajos vaikkuhusaid boazodollui.
Eahpeformala ekonomala$ biras lea eaktun ahte birge arbevirolas boazodoaluin. Buot
regiovnnain lea boazolohku unniduvvon, muhto boazobargiid lohku unnui eanet lulde
(taigas) go davvin (tundras). Gumpevalvvit (3500 gumppe) ja 14000-17000 guovzza
Yakutias lea hastalus boazoalbmoga servvodagaide. Dat lea dehalas ahte eamialbmot
boazodoalloservodagat servet sin arbevirola§ mahtuin ovdanahttit vugiid heivehit
dalkkadatrievdamiidda ja borasspire assiide. Go Sovjeta industrialiserii Yakutia
boazodoalu, dat vaikkuhii eamialbmot servodagaide. Manemus Cuodi jagi boazodoalu
rievdademiin ja kollektiviseremin vaikkuhii arbevirola§ mahtosirdimii buolvvas

bulvii. BearaSvuodduduvvonvuogadat javkkai mannel go eamialbmogiid eallinvuohki
rievddai ja Sadde unnit lihkadanbarggut. Darbbasuvvo teknihkalas ja ekonomalas

doarjja ovdanahttit arbevirolas eallinlagi. Dat oahpahusmihttu berre vuodduduvvot
buoremus heivehangelbbolasvuhtii mii lea gavdnamis. Lea darbu fallat odda oahpahus-
vugiid sidjiide geat ellet arbevirolac€at, earenoamazit doaresbeale baikkiin.
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Figure 3. Adaptation to
change in reind
husbandry must include
protection of grazing land
and avoiding blocking of
migration routes and
calving ground.

(Photo: S.D. Mathiesen)

Figure 1. Yamal Nenets
reindeer herders working
with the herd during spring
migration. (Photo: E.I. Turi)

deer herders from the
Circumpolar North met in
Guovdageaidnu for a joint
training program on the
use of traditional knowledge
to protect biodiversity at
the Sami University of
Applied Science and Inter-
national Centre for Rein-
deer Husbandry (2017).
(Photo: S.D. Mathiesen)
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Indigenous reindeer herders in the Circumpolar North are facing climate and socio-
economic changes that threaten herders’ economic and cultural well-being and transform
their operational environment.

We suggest the following strategies in the reindeer herding societies:

Co-production of knowledge, an adaptation strategy in which the academia and
Indigenous reindeer herding peoples can apply an ethical and systematic co-production
framework.

Adaptation through feeding in winter, when access to forage is restricted. Supplementary
feed can improve survival in winter and increase the herd tameness.

Adaptation through changing the herd structure and rreducing vulnerability, for example,
through castration. Castrated male reindeer do not rut, are calmer, and heavier, and are
better at finding feed. The reintroduction of castrates in Norway could be a survival stra-
tegy for individual animals and the herd.

Adaptation through the protection of critical grazing land and migration routes.
Adaptation involves maintaining nomadic pastoralism and requires increasing competence
locally through research and training: it is important to develop courses on the degra-
dation of grazing land. This also involves a paradigm shift in the perception of reindeer
herders’ Traditional Knowledge, innovative landscape management, and self-determination.

Adaptation through an improved economy. Adaptation is about securing reindeer her-
ders’ control over their value chain. It is possible through the creation of local products
rather than competing with imported industrial beef and pork. Adaptation to an improved
economy should include a strengthening of the family-based reindeer husbandry.

Adaptation strategies’ development depends on using foundational scientific perspecti-
ves and insights from herders’ Traditional Knowledge. Reindeer herding practices are
based on generations of accumulated experience, conserved, developed, and adapted to
the climatic and administrative systems of the Arctic. Reindeer herders’ resilience is about
finding ways to strengthen their societies — from within.

Figure 2. Nenets reindeer
herding brigade on the
Yamal peninsula in early
June 2009. Drying bread
on the sleds after a long
spring migration show-
cases the importance of
a family-based economy.
(Photo: S.D. Mathiesen)
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Fig. 3. Adaptation to
climate change in reindeer
husbandry must include
protection of grazing land
and avoiding blocking of
migration routes and
calving ground.

(Photo: S.D. Mathiesen)
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Fig. 1. Yamal Nenets rein-
deer herders working with
the herd during spring mi-
gration. (Photo: E.I. Turi)

herders from the
Circumpolar North met in
Guovdageaidnu for a joint
training program on the
use of traditional knowledge
to protect biodiversity at
the Sami University of
Applied Science and Inter-
national Centre for Rein-
deer Husbandry (2017).
(Photo: S.D. Mathiesen)
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Eamialbmot boazodoallit Davviguovlluin vasihit dalkkadat- ja sosioekonomalas
rievdamiid mat aitet boazodolliid ekonomala$ ja kultuvrralas ¢alggu ja mii rievdada
bargobirrasa.

Mii evttohit Cuovvovas strategiijaid boazodoalo servodagaide:
Mahttoovttasbuvttadeapmi, heivehuvvon strategiija mas akademiija ja eamialbmot
boazodoallit sahttet valdit atnui ehtalas ja systemahtala$ ovttasbuvttadaneavttuid

Dalvebiebmama heiveheapmi, go guohtun lea heitot. Lassi fuoddarbiebman sahtta
buoridit birgema dalvet ja lodjudit ealu.

Heiveheapmi ealu lagideami bokte ja unnidit ra§Sivuoda, omd. galdemiin. Spaillihat
eai raga, leat laikkibut ja losibut, ja guhtot buorebut. Alggahit fas galdema Norggas sahtta
leat birgenstrategiija eankil bohccuide ja ealuide.

Heiveheapmi go gahtte dehalas guohtuneatnamiid ja johttingeainnuid.

Dat heiveheapmi mearkka$a doalahit nomadalas$ pastoralismma ja gaibida loktet
gelbboladvuoda baikkala¢cat dutkama ja oahpahusa bokte: lea dehalas ovdanaht-

tit oahpuid guohtoneatnamiid hedjoneamis. Dat maiddai mearkkasa paradigmamolsun
movt ipmirdit boazodolliid arbevirolad§ mahtu, sin innovatiiva eananhalddaseami ja
ieSmearrideami.

boazodolliid ieSmearrideami arvogeavllis. Dat lea vejolas go rahkada baikkalas buktagiid
dan sadjai go gilvalit importerejuvvon oapme- ja spiinnebiergguin. Heiveheapmi buoriduv-

Heivehanstrategiijaid ovdaneapmi lea ¢adnon ahte geavahit vudola$ diedala$ perspek-
tiivvaid ja ipmardusa boazodolliid arbevirola§ mahtus. Boazodoalu bargopraksisat leat
vuodduduvvon buolvvaid ¢ohkkejuvvon vasahusaide, gahttejuvvon, ovdanahttojuvvon ja
heivehuvvon dalkkadat- ja halddahuslasvuogadagaide Arktisas. Boazodolliid vuostalastin-
fapmu mearkkasa gavdnat vugiid movt nanne servodaga — ja mas vuolgga lea servodaga
siskkobealde

Fig. 2. Nenets reindeer her-
ding brigade on the Yamal
peninsula in early June
2009. Drying bread on the
sleds after a long spring
migration showcases the
importance of a family-ba-
sed economy. (Photo: S.D.
Mathiesen)
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Fig. 1. Map of the four
analyzed weather stations
in Yakutia. The colours
show the mean air tempera-
ture averaged over 1980-
2019, taken from the
ERA5-Land reanalysis data
set.
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Introduction:
This chapter provides an analysis of:
1) meteorological data from four weather stations in the Republic of Sakha (Yakutia)
to show the changes in climatic parameters in reindeer husbandry areas;
2) temperature projections for the end of the 21st century;
3) permafrost condition and number of forest fires occurrences
4) indigenous peoples’ perception of the impact of climate change on reindeer husbandry;
5) financing of resilience development in the Republic.

Fig. 6. Climate and weather
change features in the
perceptions of local
people (residents of rural
areas) of the Arctic regions
of the Sakha (Yakutia)
Republic.

Fig. 7. Reindeer herd near
Neryungry, Republic of
Sakha (Yakutia).

(Photo: Alena Gerasimova)

Results

Snow cover, precipitation and air temperature data from four weather stations: located
in four reindeer husbandry areas in the tundra and taiga zones.

The general trend of changes in the mean annual and seasonal air temperature and
precipitation is positive for all stations. An increase in temperature and alteration in the
precipitation regime cause changes in snowpack, its time frame and formation, radia-
tion balance, circulation processes, earlier melting and flooding. The intense thawing
of permafrost is accompanied by visible environmental changes such as deforestation,
waterlogging and other types of land degradation which leads to additional risks
associated with it. A very sharp increase in the number of forest fires in recent years
isobserved, mostly caused by thunderstorms and human activity. Indigenous peoples in
Nizhnekolymsk ulus showed that climate change is most often mention issues related
to water resources and changes in the natural cycle as factors of change. Financing of
resilience development in the Republic, threats and challenges to the development of
reindeer husbandry and proposals for overcoming them are discussed.

Method

Daily data from the stations were used to analyze changes. Student’s t-test was
applied to test trends of the variables for statistical significance at the 5 % level.
Empirical Statistical Downscaling techniques were applied for stations to downscale
the simulated temperature of 81 global climate model runs.
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Fig. 1. Kartta mas oaidna
dan njeallje guorahallo-
juvvon dalkestasSuvnna
Yakutia:s. Ivnnit ¢ajehit
gaskamearalas aib-
motemperatuvrra ja-

giin 1980-2019, mat leat
vizzon ERA5-Land data
¢oahkkaldagas.
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Muohta-, njuoskkadat- ja aibmotemperaturdahtat njealji dalkkestasuvnnain sajustuvvon
njealji boazodoalloguovlluide tundra- ja taigaavadagain Sahkha Republihkas (Yakutia)
analyserejuvvoje — Cuovvovas baikkiin Nizhnekolymsky, Anabarsky, Tomponsky og Al-
dansky uluses (fig.1 ). Buot staSuvnnat ¢ajehit ahte obbalas treanda movt aibmotempe-
ratuvra ja njuoskadat rievda gaskamearalaccat jagi ja aigodagaid mielde lea positiiva.

Rievdamat dalkkadat paramehterin boazodoalloguovlluin lea aicojuvvon. Bivaldeap-

mi ja njuoskkadatrievdamat vaikkuhit ahte muohta rievda, nugo man olu muohta lea,
goas jagis muohta lea ja movt dat boahta. Eara bealit leat maiddai suonjardan balansa,
birrajodaldat proseassat, arra suddan ja dulvi.

Go buohtastahtta gaskameari 2071-2100 CMIP5-joavkku simuleremin RCP8.5-
dillalaSvuodain 1971-2000 gaskameari simuleremiiguin buot jahkeaigodagaid dafus de
buot staSuvnnat ¢ajehit bivaldeami. Eanemusat bivalda ¢uodi jagis dalvet (8.5 liegga-
grada Celsius) ja giddat (7.5 lieggagrada Celsius) Saskylakh ja Ambarchik staSuvnnain
(goappasagat mearragattis).

Girse jodanis suddama €uovvu oinnolas biras rievdademiid nugo vuovdejavkan, dulvan
ja eara eanan billisteamit mat vaikkuhit lassi varalasvuodaid.

Stuora lassaneapmi vuovddebuollimiin daid manemus jagiid lea aicojuvvon. Bajandalk-
kit ja olbmuid doaimmat lea sivvan vuovddebuollimiidda. Eananvuolbuollimat lassanit
boazodoalloguovlluin ja buollin joatka vaikko lea ruosti buolas, birrasat 50 buolasgrada.
Go leat jearahallan eamialbmogiid Nizhnekolymsk ulus guovllus, de ¢ajehuvvo ahte
baikkalas olbmot aicet dalkkadat rievdamiid ja namuhit davjjimusat assiid ¢atnon
Cahceresurssaid ja lunddola$ birrajohtima rievdademiide.

Baikkalas olbmuid ipmardus movt dalkkadat rievdamat vaikkuhit boazodollui rievddada
(fig. 6), ja go dalkkadat rievddada eambbo ja eatnamat rivdet de boazodoalo aigodagat
heivehuvvojit dan mielde, nugo ragat, guottet, johtingeainnut, go massa guohtuneatna-
miid, go eananmearkkat rivdet ja eara rievdamat.
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Fig. 6. Dalkkadat- ja dal-
kerievdan ipmardus
baikkalasolbmuin (boait-
tobeale assiin) Arktalas
guovlluin Sakha (Yakutia)
Republihkas

Fig. 7. Reindeer herd near
Neryungry, Republic of
Sakha (Yakutia).

(Photo: Alena Gerasimova)
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