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CALLOSA STRUKTUVRA

Dan callosis leat guokte oasi, vuostta§ oassi lea laidehus ja nubbi
oassi lea artihkkalcoakkaldat. Laidehusoassi lea ¢allon samegillii ovddidan dihte
samegicla diedalasgiela. Dat lea de jorgaluvvon engelasgillii viiddidit lohkkiid
beali danne go boazodoalloealdhus lea riikkaidgaskasa$ ealahus sirkumpolara
davvin. Das manpnil ¢uvvot artihkkalat, main originalagiela verSuvdna boahta
ovddabeallai jorgaluvvon verSuvnna. VuosttaS ja nubbi artihkal lea c¢allon
samegillii ja de jorgaluvvon engelasgillii ja golmmat ja njealjat artihkal lea
callon epgelasgillii ja jorgaluvvon sdmegillii. Dasto lea mielddus 1 samegillii ja

mielddus 2 ja 3 leat ¢allon samegillii ja de jorgaluvvon engelasgillii.

THE STRUCTURE OF THE THESIS

This thesis consists of two parts; An introduction and four articles.
The introduction is written in Sami language to contribute to the development of
the Sami language as a scientific language. The introduction has been translated
into English, to broaden the readership, because reindeer herding is an
international industry in the circumpolar North. Furthermore the articles are
organized by the original language version followed by the translations. Articles
1 and 2 were written in Sami and then translated into English, while Articles 3
and 4 were written in English, then translated into Sami. Finally the Appendix 1
is in Sami language, while Appendix 2, and 3 were written in Sami and

translated into English.
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The thesis is based on following publications, published articles, submitted
manuscript and manuscript in preparation.

1. artihkal/Article 1:
Eira, Inger Marie, Magga, Ole Henrik & Eira, Nils Isak, 2010.

Muohtatearpmaid sisdoallu ja geavahus. Sami diedalas digecala. 2/2010. s. 3-24.
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Eira, Inger Marie & Mathiesen, Svein D.

Odda siida-vudot gozihanvuogadat observeret dalveguohtuneatnamiin
dalkkadatvariabiltehta vaikkuhusaid sami boazodoalus.

Translated to English: A novel siida-based monitoring system to observe effects of
climate variability on winter pastures in Sami Reindeer herding. Manuscript in
preparation.
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knowing. The English manuscript submitted to journal: Cold Regions Science and
Technology, September 27, 2011

Jorgaluvvon samegillii: Arbevirolas ssmi muohtaterminologiija ja muohttaga fysihkalag
ieSvuodaid cCilgen - guokte diehtovuogi.

4. artihkal/Article 4:
Maynard, Nancy G., Oskal, Anders, Turi, Johan M., Mathiesen, Svein D., Eira, Inger
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Impacts of Arctic Climate and Land Use Changes on Reindeer Pastoralism: Indigenous
Knowledge and Remote Sensing. Chapter 8. Eurasian Arctic Land Cover and Land Use
in a Changing Climate. Springer Science + Business Media B.V.

Jorgaluvvon samegillii: Arktalas dalkkadaga ja eanangeavaheami rievdamiid
vaikkuhusat boazodollui: Eamialbmot mahttu ja gaiddusmihtideapmi.
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OKTIIGEASSU

Dat doavttergradabargu lea gielladutkan fagaidrasttideaddji perspektiivvas, man ulbmil
lei guorahallat samegiela muohtadoahpagiid sisdoalu ja geavahusa dalveguohtundiliid
birra sami boazodoalus, Guovdageainnus, Norggas. Doabaanaliisavuoddun lean
geavahan informéntadieduid, gielala$ ja muohtafysihkala$ beliid ja boazodoallomahtu
ja nu ovttastahttan arbevirola§ eamidlbmotmahtu fysihkkamihtidemiiguin. Déidda
lassin lean rahkadan siida-vudot gozihanvuogadaga, man vuoddun lea boazodoalu
fagagiella, mas vida siidda boazovazzit geavahedje guodohanbeaivegirjji gozihit
beaivvalacCat muohtadiliid, biekka, arvvi/muohttaga, ealu lahttema relaterejuvvon
duovdagiidda. 318 muohtaguoskevas doahpaga, mat guovllus geavahuvvojit, sisdollet
eavttuid mat sihke duddjojit bohcco ceavzimii ja ahtanuSSamii, ja maiddai olbmo
bargovejolasvuodaide. Doahpagiid dovdomearkacoahkit gullet sihke boazodollui ja
muohtafysihkkii ja daid manggadimenSunala sisdoallu ¢ajeha muhtomiin cielga
muohtafysihkkadovdomearkkaid nugo riikkaidgaskasas muohtaklassifikaSuvnnain leat
ja earat fas gullet guodohanstrategiijaide. Kompleaksa kategoriija muohtadoahpagat
sisttisdoallet oktanaga ollu faktoraid nu go dieduid muohttaga, muohtadiliid,
muohtafysihka, dalkki, temperatuvrra, baikki, aiggi ja bohcco/olbmo vaikkuhusaid
birra. Muohtadoahpagat leat dehalaccat beaivvalas boazobarggus, mat leat dehalas oasit
boazodoalu arbevirola§ mahtus. Boazovazzit observerejit ja halddasit muohttaga
guovtti  perspektiivvas, muohtafysinka mielde ja ealu ekologiija mielde
dalveguohtoneatnamiin, mii mearkkasa ahte sis lea ollisla§ muohtamahttu ja —oaidnu.
Goziheami bohtosat ¢ajehit ahte dalveguohtuneatnamiid geavaheapmi lea strategalas ja
systemahtala$ baikki ja aiggi dafus ja ahte leat stuora erohusat Oarje-Finnmarkku
siiddaid muohtadilliin jagiid ja baikkiid ektui, mii vattisin dahka buohtastahttit nuppi
siidda dili nuppiin ja generaliseret dilliid. Doabageavaheapmi speadjalasta
boazovazziid arbevirola§ mahtu halddasit kompleaksa vuogadagaid ja barget ealuin
dalvemailmmis. Dat sahttda vaikkuhan boazodoalu seailumii doloza rajes dassazii.
Muohtadoabaanaliissat ¢ajehit ahte lea dehalas geavahit boazodoalu fagagiela ja -
fagaterminologiija boazodoalu halddaSeamis  ja halddahusas. Riikka
heivehanstrategiijaid oktavuodas ferte boazodoalu arbevirola§ mahtu valdot vuhtii, ja
dalkkadatrievdamiid dustema heivehanstrategiijaide fertejit boazodoalu kultur- ja
giellavuoigatvuodat valdot mielde. Dat gaibida ieSgudetlagan mahtu, ja dan dihte ferte
ovttastahttit sihke eamidlbmot boazodoalloarbevirola§ mahtu ja oarjemailmmi diedalas
mahtu.

Coavddasanit: samegiella, muohtadoahpagat, guohtun, boazodoalu fagagiella,
arbevirolas mahttu, muohtafysihkka, dalkkadat.
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1. ALGGAHUS

“Go ealu darbbuid lea duhtadan, de boazosdapmelaccas lea muoset ja buot lea
buorre, vaikko makkar stuora barttit ja barggut ovdal lezZet leamas. Muhto nuppe
dafus de son vuorrastuvva ja vaivahuvva go eallu ii beasa guohtut, danne go lea heajos

guohtun go eanan lea skdrton.” (Smith 1938:311)*

Dat bargu guorahalla samegiela muohtadoahpagiid systema ja
muohttaga mearkkaSumi sami boazodollui, Guovdageainnus, Norggas.
Doahpagiid analiisavuoddun lean geavahan sihke gielalaS, muohtafysihkalas$ ja
boazodoalu beliid. Dat lea vuosttazettiin geah¢¢aleapmi oazzut ipmardusa movt
dalkedilit vaikkuhit baikkala§ muohtadiliide ja nu fas boazodoalu guohtondiliide.
Bargu lei oassin Riikkaidgaskasa§ Polarajagi (IPY) proSeavttas EALAT-
boazodoalu rassivuoda fierpmadatdutkan, mii lea Arctic Climate Impact
Assessment (ACIA) raportta cuovvoleapmi (ACIA, 2004). IPY lea stuora
dutkanprogramma, maid Riikkaidgaskasa§ dutkanraddi (International Council
for Science) ja Mailmmi meteorologala$ organisasuvdna (World Meteorological
Organization) organiserejedje, ja dat lei njealjat polara jahki. Das leat leamas
sullii 50000 oassalasti 60 riikkas, geat C¢adahedje 200 proSeavtta, fysihkas,
biologiijas ja servodatdutkamiin. Guovdageaidnu lea okta dain moatti IPY
dutkanguovlluin gos lei proseakta 2007-2009 (Orheim & Ulstein, 2011) ja
maiddai 1882-1883 (Tromholt, 1885).

1995 r4jes lea  arktalaS§ guovlluid dutkamiin  leama$
paradigmalonuheapmi go dutkamiin dal leat valdigoahtdn mielde holisttalas ja
fagaidrasttideaddji perspektiivva, mas leat maiddai mielde olmmoslas bealit,
eamidlbmotmahttu ja ipmardus arktalas guovlluid sadji mailmmis (Bowden et
al., 2005).

Jorgalus das: “Nar hjorden har sitt behov tilfredsstilt, er fiellappenes sinn rolig og alt er bra, hvor store
strabaser og anstrengelser han enn har hatt. Pa den annen side gripes han av haplgs uro og fortvilelse,
nar hjorden, som stundom hends, ikke finner beite fordi isskorpe har lagt seg pa laven” (Smith
1938:311)
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Nu lea ge IPY EALAT-proseakta kultuvrraid- ja fagaidrasttideadd;i
rasSivuodadutkan, mas leat komponeanttat ieSgudet surggiin, nugo giella-,
servodat- ja luonddudiehtagat ovttastahttojuvvon boazodoallomahtuin. Proseakta
lea suokkardallan movt boahtteaiggi hastalusat vaikkuhit boazodollui ja daid
baikegottiide, movt dat buoremusat sahtaSe daidda hastalusaide heivehallat ja
movt ovddidit sihkkarastin dihte boazodoalu ceavzima boahttevas buolvvaide
(Magga et al., 2011a; Mathiesen & Magga, 2011). ProSeavttas leat asahan odda
metodalas lahkonanvuogi dohkkehemiin ahte boazodoalu navccaid vuoddu
heivehit rievdamiidda lea arbevirolas mahttu, masa gullet giella, guodohanvuogit

ja ovttaskas boazovazzi barggut (McCarthy et al., 2005; Tyler et al., 2007).

Boahttevas  30-50 jagiin  einnostuvvojit  dalkkadatrievdama
vaikkuhusat mailmmis eanemusat Cuohcat arktala§ guovlluide ja nu véikkuhit
boazodoalu  guohtunguovlluide. Dan  barggus geavahan  doahpaga
dalkkadatrievdan dilliid birra, masa gullet globala liegganeapmi,
temperatuvrarievdan, muohta- ja arvedalkkiidrievdan, arealageavaheami
rievdamat, 10-jagi skaladalkkadat ja dalkevariabilitehta ja luonddu ja servodatlas
vuogadagaid vaikkuhusa. Einnostuvvo ahte dalkkadatrievdamiid vaikkuhusat
Norggas ¢uhcet eanemusat Sis-Finnmarkui, mii lea sami boazodoalu dehaleamos
dalveguohtuneatnamiid guovlu (Mc Carthy et al., 2005; Tyler et al., 2007; Oskal
el al., 2009). Dalkkadatrievdamat dagahit ieSgudetldgan rasSivuodaid arktalas
guovlluid eamidlbmogiidda ja baikegottiide (Henriksen, 2007). Dalkkadat ja
sosioekonomala§ rievdamat dovdojit dal miehta é4rktala§ guovlluin ja
earenoamazit boazodoalu kultuvrras ja boazodoalu arbevirola$ guovlluin (Magga
et al., 2011a,b,c). Arktala§ guovlluid eamialbmogat leat buolas- ja ekstrema
fysihkala§ diliid mielde heivehan ieZaset eallima, kultuvrra ja arbevirola§ méahtu
ja dakkar dilit leat sin eallima eaktun. Inuihta sirkumpolara konferanssa dala
jodiheaddji Sheila Watt-Cloutier dajai ahte arktalas guovlluid eamialbmogiid
kultuvra darbbasa buollasa. Sin kultuvrra i1 sidhte valdit eret sin fysihkala$

birrasis (Baer, 2010).
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Muohta lea alo leama$ dehdlas samiid birgejupmai ja ealdhusaide
(Ruong, 1964; Svonni, 1981; Eira, 1984; 1994, Jernsletten, 1994; Magga, 2006),
nugo biepmu riibamii, vuohttimii, vanddardeapmai (Ruong, 1982: 76-77;
Krupnik et al., 2010:41) ja diedusge dasa movt boazu beassa guohtut (Saijets &
Helander-Renvall, 2009). Go davviguovlluide einnostit jodanis, sihke birasla$ ja
servodatla$ rievdamiid (Magga et al., 2011a), de lea dehalas rahkkanit daidda

rievdamiidda unnidan dihte riskavaikkuhusaid boazodoalloservodagaide.

Olbmot geavahit ieSgudege bargguin ja fagasurggiin earenoamas
saniid ja dajaldagaid mat eai leat argabeaivvalas gielas oassin. Johns (2010:
:411-13), gii lea gielalaccat Cilgen inuihta gielaid muohta- ja jieknatearpmaid,
oaivvilda ahte mahttu mii lea saniid duogabealde, mii geavahuvvo refereret ja
Cilget mearrajiena, lea dehdla§ sihke eamidlbmogiidda ja eardide.
BoazosapmelacCaid vasahusat eallit luonddus ja das maid luondu adda lea
ovdanahttan giela, ja nu leat gielas ollu sanit mat gullet luonddu dahpahusaide
(Jernsletten, 1997:234). Boazoalbmogiid ipmardusa vuoddun leat buolvvaid
vasahusat maid vuoddun lea dolo§ bivdoservodagaid vasahusat, mat leat
cohkkejuvvon ja vurkejuvvon sin fagagielaide ja boazobargguide sihke ovttaskas

olbmo ja siidda dasis. (Joks et al., 2006; Turi, 2009).

1.1 Dutkama ulbmil

Dutkama valdoulbmil lea iskat movt guovddas samegiela
muohtadoahpagat adnojuvvojit beaivvala§ boazodoalus dalkkadaga ja
guodohandoaimmaid mielde dalvet Guovdageainnus. Ddsa lassin lea ulbmil
ipmirdit  doahpagiid mat  adnojuvvojit  gaskaoapmin  &rvvostallat
guohtundiléla§vuodaid dalvemailmmis. Dutkamis geavahan gielalas ja
fagaidrasttideaddji lahkonanvugiid fuomasan dihte odda dieduid ja systematihka
samegiela muohtadoahpagiid geavaheamis. Ja lean loahpas digasStallan sahtasii
go samegiela muohtadoabavuogadat leat avkin boahttediggi

halddasanstrategiijaide dalkkaddatmolsaSumiid ja —rievdamiid oktavuodas.
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Barggus deattuhuvvo:

1. Identifiseret muohtatearpmaid ja daidda gullii doahpagiid sisdoalu mat
geavahuvvojit sdmi boazodoalus dalvet ja guorahallat girjjalaSvuoda
sdmegiela muohtaterminologiija birra ja movt doahpagat baikkalac¢at

ipmirduvvojit ja geavahuvvojit Guovdageainnus. (1. artihkal)

2. Suokkardallat movt guhtege doaba adno beaivvala§ boazobarggus daicat ja
gozihit muohttaga variabilitehta ja rievdama ja movt geavahuvvojit
sagastallamis geavatla§ boazobarggus, oazzut vuodu rahkadit sémegiela
muohtadoabavuogadaga. Ulbmil lei ovdéanahttit metoda Kkartet

doahpagiid sisdoalu ja geavahusa. (2. ja 4. artihkal)

3. Iskat movt sahttd ovttastahttit ja buohtastahttit ieSgudetldgan méhtu
muohttaga birra. Analyseret samegiela muohtadoahpagiid gielalas-,
muohtafysihkalas- ja boazodoallofagalas beliid mielde. Boazodoalu
guovddas muohtadoahpagiid buohtastahttit ritkkagaskasas

klassifikasuvnnaid muohtaslajaiguin. (2. ja 3. artihkal)

4. Loahpalac¢at digastalan mahtu geavaheami relevanssa, mii lea oassin
boazovazziid terminologiijas, resilicanssa  jurddaseami  ja

heivehannavccaid perspektiivvas boahtte aiggi halddaSeamis.

1.2 Boazodoallu ja dan vuoddoeavttut

Sullii 2,5 miljovnna bohcco (Rangifer tarandus) guhtot ja
guodohuvvojit duoddariin ja taigaguovlluin (Turi, 1999; Turi, 2002; Oskal et al.,
2009; Maynard et al., 2010). Boazodoallu lea arbevirola$ ealahus Eurasias, ja lea
eambbo go 20 ieSgudetlagan cCearddala§ eamidlbmoga ealdhusvuoddun ja
eallinvugiid vuoddun Norggas, Ruotas, Suomas, Ruossas, Mongolias, Kiinas, ja
désa gullet sullii 100 000 boazovazzi (Oskal et al., 2009; Magga et al., 2011,a).
20



Lagabui 3000 sapmelacca Norggas eaiggadusset bohccuid
(Boazodoallohalddahus, 2011). Boazodoalus lea stuora kultuvrralas ja

ckonomala$ mearkkasupmi davvi Eurasia eamialomogiidda ja eara albmogiidda.

Boazodoalu ekologalas vuoddoeavttut pastorala ealdhuslahkin leat
jagi aiggiid molsasumit ja bohcco oahppan johtalit ja orrut seammahat guovlluin
jagi ieSgudet aiggiin (Sara, 2001:81). Dalki ja biegga leat guovddazis pastorala
eallimis. Jagi aiggi gollamis leat dihto geardduhusat seammas go leat maid assit
maid olmmo$ ovdagihtii ii mahte arvidit (Sara, 2007:9). Boazodoalus leat
golbma vuoddokomponeantta: boazu, olmmoS$ ja ekologiija. Oktavuohta daid
gaskkas lea dynamala$ ja lea ge johttidlomoga eallinvuogi dovdomearka
(Hagvar, 2006:132). Boazodoallu lea olmmos-ekovuogadatéanastat ovdamearka
(Turi, 2008; Oskal et al., 2009). Boazodoalu ekologalas vuoddomearis leat
guovtteldgan rievddadeamit, nubbi guoskad dalkk&dahkii, nappo jagi aiggiid
rievddademiide mat vaikkuhit resurssa oazzumii ja -geavaheapmadi ja nubbi

guoska olbmo bargomeari rievddademiide (Sara, 2001).

Sami boazodoallu vuoddu lea nomadisma, man dovdomearka lea
johttit stuora guovlluid ja johtolagaid gaskka (Sara, 2001; Joks et al., 2006:93).
Sami boazodoallu lea Norggas, Suomas, Ruotas ja Ruossas. Norggas ja Ruotas
gulla boazodoallu lagalac¢tat sami albmogii, mii maksa ahte leat dusSe
sapmelaccat geat besset eaiggaduSSat bohccuid. Sami albmot lea
eamialbmotjoavku mii gulla sami guovlluide, mat leat seamma go samegiela

guovllut.

Dat dutkan lea ¢adahuvvon Oarje-Finnmarkkus, gos 2011 ledje 53
dalvesiidda, oktiibuot sullii 10787 km? délveguohtuneananarealas (govus 1).
Dalvesiiddat leat juhkkon golbman johtolahkan (sona), nuorta-, guovda- ja
oarjejohtolat. Oarje-Finnmarkkus ledje 2008-2009 doaibmajagis oktiibuot 93603

bohcco mat gullet 1717 olbmui, mat fas gullet 217 siidii (www.reindrift.no).
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1.3 Eamialbmotmahttu ja diedala§ mahttu

1.3.1 Eamialbmotmdhtu definisuvdna, hapmi ja ieSvuohta

Eamialbmot servodagain lea alo leama$ alddiineaset mahttu, mii lea
leama$ avkin sidjiide beaivvala$ diliin ja mii lea veahkehan birget ja ceavzit
arktalaS§ guovlluin duhdhiild jagiid cada ja eard sajiin mailmmis gos
eamialomogat orrot (Magga et al., 2011a). Arbevirola3 mahttu lea
eamidlbmogiid- ja baikegottiid ¢udiid jagiid cohkkejuvvon arbevirolas
eallinvugiid ja sin assanguovlluid resurssaid geavaheami ja suodjaleami
oktavuodas (Henriksen, 2002:175-76; Turi, 2009). Arbevirola§ ja baikkalas
mahttu ja —diehtu leat dagahan ahte dat servodagat ja kultuvrrat leat doalahan

eallinvugiideaset.

“Eamitalomotmahttu”, “arbevirolaS mahttu”, ja “arbevirolas
ekologala§ mahtu” (eng: Indigenous knowledge (IK) ‘traditional knowledge’
(TK), ‘traditional ecological knowledge’ (TEK)) doahpagiid sisdoalus lea
ovttastupmi masa Catnasit mahttu ja mahttovuogadagat, nu go Fikret Berkes
definere arbevirolas mahtu”: arbevirola§ mahttu lea méhttodoakkdldat masa
gullet vasahusat, dabit ja osku, barggut- ja bargovuogit guhkes aigge cada

ovdanahtton ja fievrreduvvon kultuvrralac¢¢at buolvvas bulvii (Berkes, 2008:7).

Eamidlbmogiid mahttu lea dyndmala$, danne go 1) mahttu
heivehuvvo birasla§ rievdamiid mielde, ja juohke buolva ie§ lasiha dasa iezas
vasihan mahtu dahje aicamiid ja go 2) das leat sosialaproseassat nugo
servodagaid resurssadavkkastallamat mat varierejit servodagas servodahkii
(Peloquin & Berkes, 2009:534). Erohus gaskkal eamialbmotmahtu ja arbevirolas
mahtu lea ahte eamidlbmotmahttu eamitalbmotperspektiivvas sisttisdoalla

historjjalas, sosidla ja kultuvrrala§ oktavuoda dimenSuvnna, mii lea buolvvaid

2 . . . . . .
Jorgaluvvon engelasgielas: “TK is a cumulative body of knowledge, practice and belief, evolving by
adaptive processes and handed down through generations by cultural transmission” (Berkes, 2008:7)
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cada fievrreduvvon, ja mas leat vasihan stdda ja unnitlogu gaskavuodaid

(Keskitalo, 1993; Jannok-Nultti, 2007).

Krupnik ja earat akkastallet ahte eamialbmogiid vuohki diehtit ja
mahttit lei arbevirola¢¢at vuodduduvvon dan nala ahte darkilit guldalit dan maid
vuorrasit olbmot ja ravis olbmot muitaledje. Manat ja nuorat cuvodiSgohte

mannan juo oahppanolbmuid ja baikkalas¢ehpiid aican ja oahppan dihte movt

vvvvv

vvvvv

jienaid ja movt daid garvit, seammas go ohppe movt darkilit ¢ilget ja bagadallat

daid diliid birra (Krupnik et al., 2010:351-52).

Muhtun surggiin, nugo omd. ekologiijas, mii lea oalle odda
biologiijafagasuorgi, leat berostisgoahtan arbevirolaSmahtus. Ferte lasihit ahte
dakkar mallet mahtu geavahit diedusge maiddai eard albmogat, vaikko
oarjemailmmi servodagain dat orru leamen lahppon mangga dafus, nugo
almmola$ dasis ja diedalaSvuoda norpmain. Sdmi birrasiin leat gaibidiSgoahtdn
ahte galget deattuhit arbevirolaSmahtu omd. biologala$ resurssaid halddaseamis

(Joks et al., 2006).

Boazodoallomahtu sahtta ¢ilget mahttun avkki atnit bohccos ja doallat
sierra siiddaid jagi cada. Dat mearkkaSa mdahtu hélddasit gudege bohcco
valljodahkan ja diehtit ealu ja luonddubirrasa gaskavuodaid (Sara, 2001).
Boazovazzi luonddumahttu ja luonddudovdu lea earenoamas, eara lagan go bodu
olbmo, danne go boazovazzi lea $addan dovddiidit luonddubirrasa luodu ealli
eaktudemiin. Bohccuid ¢uvodeami oktavuodas Sadd4d boazovazzi meahccedilis
vasihit ieSgudetldgan diliid, sihke garra dalkkiid ja maid ndvddasit fierttu (Sara,
2003:94).

Go veardida boazodoalloméahtu sisdoalu eamialbmot- ja &rbevirolas
mahtu sisdoaluiguin, de heive dat bures arbevirolas mahtu ¢ilgehusaide ja dan
sahtta karakteriseret sihke eamialbmot- ja arbevirolas mahttun. Luonddumahttu
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lea vudolas arvun boazovazzai, go das lea sihke arbi ja su iesvuodadovdu (Sara,
2003:94).

1.3.2 Arbevirolas mdhttu ja diedalas mdhttu

Borgos (1993) oaivvilda ahte diedala§ mahttu ja arbevirola§ mahttu
leat guokte paradigma diehtagis, mii lea Kuhn ¢ilgehusa mielde (Kuhn, 1996).
Dan guovtti mahttomalle gaskkas ii leat jearaldat goappa véllje (Borgos,
1993:8f.). Go ovttastahtta diedalas- ja eamialbmotmahtu, omd. odasmabhtti
resurssaid ovttashalddaseamis, de ovttastahttda dan buoremusa guovtti
mailmmioainnus (Nakashima, 2000). Boazodoalloplanema mahttovuodu
oktavuoda akkastallamiin, ¢anai Kalstad arbevirolaS mahtu boazodoalu
oktavuhtii (Kalstad, 1993:40f.). Dakkar mahttomallet-vuogéadagain leat muhtun
dovdomearkkat ~ mat  earuhit  arbevirola§  mahtu  oarje-mailmmi
mahttovuogadagain, muhto ii leat alki sirret dan guokte malle guovtti oassai nu

go Borgos maid oaivvildii.

Go buohtastahttd arbevirolaS§ mahtu diedalaS mahtuin, de oaidnit
arbevirolas mahtu mihtilmasvuodaid mat earuhit dan diedalas mahtus, dat ahte
arbevirola§ mahttu oaidnd ekologala§ vuogadagaid ollislazzan (Berkes, 2008;
Peloquin & Berkes, 2009). Dat mahttu ¢atnasa baikkalas diliide ja nu ii sahte
beare generaliserejuvvot. Mahtu leat olbmot iskan dahje duodastan iezaset
vasahusaid bokte argabeaivedilliin (Jernsletten, 1997; Berkes, 2008; Krupnik et
al., 2010). Méahttu sahttd sihke hami ja viidodaga dafus rievdat olbmos olbmui,
servodagas servodahkii (Peloquin & Berkes, 2009). Dat rievda ja ovdana
ovttatladje ja mearkkaSa ahte olbmot ohppet assiid barggu bokte,
geah¢¢aladdamiiguin ja gelbbola$vuodahuksemiin (Berkes, 2008). Mahtus eai
deattuhuvvo kvantifiserejuvvon aspeavttat, muhto dattege dat ii mearkka$ ahte
mahttu 1i  leat darkil (Magga, 2010). Giella speadjalastd mahtu,
servodatorganiserema,  norpmaid,  arvvuid, oainnuid, 4&sahusaid ja
njuolggadusaid. Mahttu lea dan hamis mii arbevirola§ mahttoguddiin lea. Danne

lea dehala§ muitit ahte mahttu Sadda doppe gos dat lea rahkaduvvon ja
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geavahuvvon (Turi, 2009). Oppalaccat sahtta dadjat ahte arbevirola§ mahttu lea
earalagan go diedala$ mahttu sihke struktuvrra, doaimma, vuolggasaji, vuodu ja
agi dafus (Borgos, 1993; Helander,1993; Jernsletten 1997; Joks, 2006; Berkes,
2008; Peloquin & Berkes, 2009). Robert Corell, gii jodihii Arktala$ radi barggu
"Arctic Climate Impact Assessment”, lea hui Cielgasit deattuhan arvvu das ahte
valdit mielde eamidlbmogiid jienaid ja mahtu dalkkadatdutkamiidda (Rapp,
2006). ACIA raporta lei okta dain vuosttas bargguin mas ovttastahtte arbevirolas
mahtu ja oarjemailmmi diedala§ mahtu. Eamialbmogiid mahttu ja diehtu leat
maiddai dehala¢cat ja mavssolacat go galgd ipmirdit dan mii luonddus

dahpéahuvva.

1.4. Ovddes ja boahtte diggi dalkkadagat Guovdageainnu
boazodoalloguovllus.

Vai buorebut sahtta ipmirdit boazosapmelacaid fagagiela muohttaga
ja muohtanuppastuhttima birra, de aiggun dan oasis ¢ilget historjjalas ja
boahttediggi dalvedalkkadagaid Guovdageainnus, gos dat giella lea ovdanan ja

geavahuvvon.

1.4.1 Ovdalas diggi dalkkadagat Guovdageainnu boazodoalloguovllus.

Vuoddodalkkadatparamehterat, nu go temperatuvra ja arvi/muohta
leat mihtiduvvon 1889 rajes Guovdageainnu badjegeazis, ja leat addan
earenoamas dataCoakkaldaga maiguin sahtta Cilget historjjalas dalkkadatdiliid
(Schuler et al., 2010). Sami boazodoallu Guovdageainnus lea Saddan relatiiva
dassedis dalkkadagas. Gaskamearala§ dalvetemperatuvrrat (juovlamannu-
oddajagimannu-guovvamannu) leat varieren gaskkal sullii -8 ja -22 °C (govus 1
a) ja leat dagahan galbma ja goike dalvviid Sis-Finnmarkku boazodollui
(Vikhamar-Schuler et al., 2010).
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Govus 1. Gaskamearalas dalve- (juoviamdanu, oddajagimadnu, guovvamadnu) (a) ja gidda -
(njukéamdnu, cuoyomdnu, miessemanu) (b) dibmotemperatuvrrat mihtiduvvon
Guovdageainnus 1889 rajes (Vikhamar-Schuler et al., 2010).

Galbmaseamos jahkasa$ gaskatemperatuvra -5.1 °C mii lea Norggas
mihtiduvvon, mihtiduvvui Guovdageainnus 1893 ja 1985. Galbmaseamos
dibmotemperatuvra mihtiduvvon Guovdageainnus lei -57 °C (ii leat almmolas
olaheapmi) oddajagimanus 1999. Eanemus ja unnimus muohta mihtiduvvui 110

cm 1936:as ja 34 cm 1972:is.

Guhkitaiggi dalkeguorahallamat Guovdageainnus c¢4jehit ahte 20.
jahkecuodi délve- ja giddatemperatuvrrain lea stuora variabilitehta jagiid gaskka
ja 10-jagiid gaskka (Govus 1la,b) (Vikhamar-Schuler et al., 2010). Gidda lea
aidna jagiaigi goas guhkesdiggi aibmotemperatuvrrat leat statistihkalacéat
mearkkagahttit. Guovdageainnus giddatemperatuvrrat leat loktanan 1.5 °C 1900
rajes gitta 2000 radjai (Hanssen- Bauer, 2010). Gaskamearala$
dalvetemperatuvrrat Guovdageainnus duodastit ahte siseatnama

dalvetemperatuvra lea sullii 10 °C vuollelis go mearariikkas (ibid.).
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Govus 2: Gaskamearalas dalve- (juovlamanu, oddajagimanu, guovvamanu) (a) ja gidda
-(njukéamanu, cuonomanu, miessemanu) arvi/muohta mihtiduvvon Guovdageainnus
1889 rajes (Vikhamar-Schuler et al., 2010).

Jahkésaccat leat gaskameardlaccat 228 beaivvi goas lea muohta
boazodoalloguohtoneatnamiin. Muohtadigodaga (nu guhka go muohta lea
eatnama nalde) sahttd juohkit golmma valdoaigodahkan (Vikhamar-Schuler et
al., 2010). Vuosttas aigodagas, 1900:s gitta 1940 radjai muohtadigodat oatnu
measta ovttain manuin. Nuppi aigodagas, 1950:as gitta 1970 radjai guhkui
muohtaaigodat ja goalmmat aigodagas, 1970 rajes molsasuvai muohtaaigodat,
guhkimus aigodat lei sullii 1995:as ja dan mangil oanui fas. Muohtadigodat
Guovdageainnus oanui eanas dan dihte go aibmotemperatuvra loktanii giddat

1955 rgjes, ¢avecaid eai lean dakkar trendat observerejuvvon (ibid.).
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Govus 3: Molsasuvvamat ja rievdamat das man galle beaivvi lei muohta eatnama

nalde Guovdageainnus 1955 rdjes. A) goas bodii vuosttas muohta ja B) goas lei 27

manemus beaivi muohta (Vikhamar-Schuler et al., 2010).
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Govus 4: Rievdan das galle beaivvi lei dibmotempatuvra < -15 °C Guovdageainnus 1955 rajes

Jja B) variasuvdna das man ollu muohta lei Guovdageainnus 1995 rdjes (Vikhamar-Schuler et
al., 2010).

Cajehuvvo ahte lea negatiiva trenda das man galle beaivvi lei
temperatuvra galbmasit go -15 °C dain manemus 50 jagi, muhto ii leat Cielga
positiiva iige negatiiva trenda galbma aigodaga guhkkodagas (galle beaivvi lea
temperatuvra vuollel -15 °C) dan manemus 100 jagis (Vikhamar-Schuler, et al.,
2010). Aibmotemperatuvra Guovdageainnus lea loktanan vuosttaZettiin giddat,

seammas go arvi/muohta orru lassanan buot jagi aiggi (ibid.).

1.4.2 Einnostuvvon boahttediggi ddlkkadagat Guovdageidnui.

Guovdageidnui  lea  einnostuvvon ahte  dalvetemperatuvrrat
boahttediggis (juovlamanu-oddajagimanu-guovvamanu) sahttet loktanit eanet go
7 °C jahkeCuodi loahpaguvlui.  Boahttediggi  dalvetemperatuvrrat
Guovdageainnus sahttet Saddat seammé dassai go dald temperatuvrrat leat
mearariikkas (Raissas) (Govus 5). Déalkkadatsceneriijat geazuhit dan guvlui ahte
dalvetemperatuvrrat Guovdageainnus sahttet loktanit 7 — 8 °C (Benestad, 2011,
almmuhuvvame) ja jahkasa$ arvi/muohta-dilit sdhttet lassanit 5%, seammas go

muohtaaigodat sahtta oatnut ovttain manuin (Engen-Skaugen, 2007).
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Govus 5: Jahkdsas ja jagidiggi gaskameardlas temperatuvrrat 1961-1990 mihtiduvvon Sis-
Finnmarkku (Karasjogas) dalveorohagain ja mearariikkas (Raissas) Finnmarkku
geasseorohagain, (olles linjat) ja seamma gaskameardlas temperatuvrrat rehkenaston 50
vulosskalerejuvvin dalkkéddatmodeallain jagi 2085 (stabat linj&) (Magga et al., 2011a).

2. TEOREHTALAS LAHKONANVUOGIT

2.1 Lingyvisttalas$ teorehtalas lahkonanvuogit

Dutkama fagaidrasttideaddji fadda eamialbmotperspektiivvas duddjo
eavttuid teorchtala§ lahkonanvugiide. Vuolggasadji lea boazodoalu fagagiella
bohcco ja muohttaga birra, ja movt muohtaterminologiija geavahuvvo
guodohettiin, movt boazovazzit gulahallet daid birra ja movt jurddasit ja oidnet
daid bohcco ja ealu ceavzima oktavuodas. Teorehtalas lahkonanvuogit galggase
Cilget fagagiela saniid birra, gielladiedalacCat, saniid kognitiivva beali birra ja
saniid geavaheami birra boazodoallobirrasis. Dutkamis ovttastahtdn gielalas
lahkonanvugiid terminologiija teoriija ja kultuvrralaslingvistihka ja dan vuodul
analyseren dataid. Mun deattuhan terminologiija terminologiijaoahpa
mearkkaSumiin mii lea oahppa movt sahttd ieSgudet fagasuorggi doahpagiid ja
terminologiijaid struktureret, rahkadit, ovdanahttit, geavahit ja giedahallat
(Myking, 2009). Gielalas lahkonanvuogit sahttet doarjut nubbi nuppi addin dihte

minstariid ja ollislaSvuodaid mat fas sdhttet ovdanbuktit dutkanfatta

29



mihtilmasvuodaid. Dan oasis buvttdn ovdan teorehtala§ lahkonanvugiid mat

sahttet ¢ilget samegiela muohtaterminologiija ja muohtadoahpagiid analiisa.

2.1.1 Samegiela terminologiija vuoddu

Nu go eara gielain ja kultuvrrain ge lea, de lea sdmegiela ja sami
kultuvrra gaskkas nanu oktavuohta ja maiddai ealdhusaid ja simegiela gaskkas
leat nanu canastaga go samegiella lea sami vuoddoealdhusain bargo- ja
fagagiella (Helander, 1997:22). Kulturdoaba lea viiddis doaba mii ee. sisdoalla
servodagaid daguid ja ipmardusaid ja maiddai arvvuid ja arvvostallamiid iezaset
eallindilis mat ¢uozzilit olbmo eallimis. Kultuvra mii gulld muhtun fagasuorgéi
lea oassin kulturbirrasa arbbis ja daguin (Laurén et al., 1997:15). Samit leat
dassazii nagodan doalahit iezaset duhatjagiid boares arbevieruid meahcastemiin
ja bivdoalbmogin mat leat dagahan ahte arbevirola§ mahttu dalkki ja dalkk&daga

birra, luonddu ja elliid birra lea seilon otndzii (Jernsletten, 1997).

Muohtaterminologiija geavahuvvo beaivvalacat dalvet, goitge
luondduealdhusain, nugo boazodoalus (Eira et al., 2011, saddej. sisa). Sdmegiela
muohta- ja jieknaterminologiija cCilgehus adda systemahtalas dieduid das
makkarat muohta- ja jicknadilala§vuodat leat. Samegiela muohtaterminologiijas
muhtun muohta- ja jicknasanit daddjojit leat lihkka boarrasat go samegicella ja
daid geavaheapmi lea Cuvvon buolvvas bulvii gitta dan aiggi radjai (Roung,
1964; Jernsletten, 1997:234-36). Dat leat nie dolos tearpmat, maid ii leat vuogas

vvvvv

namahusaid varas.

Tearpmat ja frasat dahket fagagiela ieSgudet fagasurggiin. Fagagiella
lea giellahapmi mii gulld dihto fagii dahje mahttosuorgai ja maid
fagageavaheaddjit geavahit (Store Norske leksikon) ja mat eai leat
argabeaivvala$ gielas oassin. SatneCoakkéaldagat mat gullet dihto fagagillii
definerejuvvojit terminologiijan (Sager, 1990; Lauren et al., 1997:47). Fagagiela

ovdanahttin lea terminologiija diedasuorggi vuolggasadji, ja tearpmat ovddastit
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earenoamas fagasuorggi doabavuogadaga (ISO, 1990). Danne go tearpmat leat
darkileappot sisdoalu dafus go argabeaivesanit, leat fagagiela gulahallamis
stuorit gaibadusat go dabalas giela gulahallamis. Jernslettena (1997:235)
Cilgehusa mielde leat samiin mangga suorggi fagagielain spesialiserejuvvon
tearpmat ja dajaldagat mat maiddai sisttisdollet kulturarbevieru ja —diedu samiid

ipmardusas ieZaset eallinbirrasis.

2.1.2 Giela ja terminologiija doaibma

Giella lea gaskaoapmi mainna olmmos govvida iezas birrasa, daguid,
biergasiid ja dahpéahusaid jna. ja daidda ferte geavahit doahpagiid ja tearpmaid

vai sahttd muitalit nubbai maid oaivvilda (Eira et al., 2010).

Terminologiijas lea gielala$ ja semantihkala§ vuoddu (Sager, 1990:1-
2) ja maiddai mearkaoahppa nu movt maiddai lingvistihkas, semantihkas ja
semiotihkas lea (Rey, 1995:25). Terminologiija lea vuosttazettiin leamas reaidun
eara surggiin, nu go ovdamearkka dihte fagala§ gulahallamis ja
dokumentaSuvnnas, jorgaleamis jna. Terminologiija teoriija ovdaneapmai leat
manga diedasuorggi vaikkuhan, nu go omd. lingvistihkka, logihkka, ontologiija,
filosofiija, dieda- ja informatihkkateoriija (Laurén et al., 1997:26).

Gielas lea kognitiiva doaibma, seammas go das lea teakstagullevas
doaibma ja gulahallandoaibma (Temmerman, 2000:61). Kognitiivva bealis
deattuhit deskriptiivala§ lingvistihka, namalassii Cilget ja valddahallat mahtu
(ibid.), maiddai fagagielas (terminologiijas) lohket kognitiiva, lingvisttala$ ja
sosidla beali (Rey, 1995:116). Myking (1996:115) &kkastalla ahte terminologiija

lea gielladiedalas suorgi mii organisere kognitiiva- ja kommunikatiivamahtu.

Terminologiija njunu$ dutkit Davviriikkain ee. Picht, Myking, Laurén
(Lauren et al., 1997) akkastallet ahte terminologiija vuoddun lea geavahuvvon
Aristotelesa filosofiija ja semadnttalaS ja struktuvrrala§ fealtateoriija. Dan
suorggis deattuhit disjunkSuvnna dahje earuheami ja doabarealisaSuvnna

synkrona dasis (ibid.). Palmer gis ovttastahttd lingvisttala§ antropologala$
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teoriijaid ja bidja dasa kognitiiva lingvistihka osiid rahkadit kultuvrralas
lingvistinkkateoriija. Son oaivvilda ahte earenoamas dilalasvuodat oidnosiin
dahket giela kognitiivamalliid. D4t dildlaSvuodat cajehit ahte mailmmi oaidnu
vaikkuha vuoddomodeallaide dan ektui makkar gielat mailmmis leat minsttarin.
(Palmer, 1996). Sihke kognitiiva- ja kultuvrralas lingvistihkka geavahit mentala
modeallaid, mat leat muittu jurdagat, dan birra movt 4sSit doibmet ja movt leat
oktii ¢adnon ¢ajehan dihte movt kognitiiva proseassat rahkadit minstariid das
maid jurddasa ja ipmirda. Mentala modeallain lea guovdda$ doaibma ovddastit
objeavttaid ja fenomenaid, ¢ilget 4581 ja namuhit ddhpahusaid ¢ajehan dihte movt
mailbmi ipmirduvvo (Palmer, 1996). Mentala modeallat leat jurdaga muittut ja
huksehusat das movt 4sSit doibmet ja movt gullet oktii. Kognitiiva dutkit leat
dutkan mentala modeallaid ipmirdan dihte movt olmmos dieht4, dovda, mearrida
dasa ahte olmmo$ sahttd einnostit bohtosiid iezas daguiguin. Dat leat
ovttageardaneappot go dat duohtavuohta maid dinggat ja doahpagat ovddastit
(Palmer, 1996:55-56). Berkes & Berkes (2009) akkastallaba ahte eamialbmogiid
oktavuodas mentidla modeallardhkadeapmi cuovvu olbmuid hupmangiela
minstariid, gielala§ rdhkaduvvon tearpmaid ja doahpagiid, ja dat sisttisdoalla
mentala proseassa, diehtocoakkdldagas doahpaga rahkadeamis vurkema radjai.
Soai buktiba ovdamearkkaid inuihta servodaga mentala modeallain movt sii
arvvostallet elliid dearvvasvuoda ja kvalitehta, omd. dan mielde man
buoidi/guoirras njuorju lea. Dain arvvostallamiin geavahit davjjit gielala§
Cilgehusaid go loguid darkilisvuoda. Sii harve rahkadit linearaoktavuodaid
vaikkuhusa ja §l4ja gaskka, nu go oarjemailmmi diehtagis dabalaccat dahket. Sii
baicca empiralacCat gehccet birasrievdamiid ja daidda gulli dicamiid. Inuihta
mailmmigova mielde lea mannalas$vuohta ja jurdilkeahtesvuohta mii dahka ahte
geavahit ovttageardanis ja generaliserejuvvon Cilgehusaid kompleaksa
fenomenaide (ibid.). Jus visot holisttalacCat huksejuvvon doabarelaSuvnnat
galget spesifiserejuvvot, de olles jurddaSeapmi Saddd 4881 mii lea

veadjemeahttun halddasit. Orru leamen oktasa$ gaskavuohta gaskkal vuogadaga
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kompleaksitehta ja definiSuvnna darkilisvuoda, mas sahttd leat jierpmala$
Cilgehus (Berkes & Berkes, 2009:7-8). Madi eanet geahCada gielaid, dadi
Cielgaseappot oaidna man olu biras, dilli ja darbu vaikkuha doahpagiid
asaheapmai (Magga, 2004), mii lei maiddai Sapir ja Whorf oaidnu, geat
rahkadeigga hypotesa mii lea ¢adnon lingvisttala$ realismii. Soai oaivvildeigga
ahte giella lea jurdaga eaktun ja ahte olbmot oidnet mailmmi ieSgudet ladje dan
mielde makkar giela sii hupmet, danne go sii mearridit ja klassifiserejit mailmmi

daid kategoriijaid mielde mat leat iezaset giclas (Sapir, 1968).

Mentala modeallaid ¢ilgemis eamidlbmotperspektiivvas namuhuvvo
sulaid merostallan ipmardus (eng:fuzzy logic) mii lei alggus introduserejuvvon
matematihka lahkonemiin, man ulbmil lei dahkat vejolazzan nagodit giedahallat
kompleaksa vuogadagaid (Berkes, 2008; Berkes & Berkes 2009). Sulaid
dahje kvantifiserejuvvon ovdal go sahttd daid gohcodit matematihka asSin.
Diedut leat klassifiserejuvvon viiddis kategorisaSuvdnacoahkkin dahje joavkun,
mat sahttet govvidit movt olbmo jierbmi doaibmé. Vuoddun lea ahte dehaleamos
elemeanttat olbmo jurddaseamis eai leat logut, muhto gilkorat, main leat sulaid
meroStallanoahkit (Zadeh, 1973:28; Berkes & Berkes, 2009:7-12). Sulaid
meroStallan ipmardusas leat golbma dovdomearkka: 1) geavahit gielalas
variabeliid ovdalii lohkovariabeliid, 2) karakteriseret dahje defineret eankilis
variabeloktavuodaid sulaid meroStallamiin, ja 3) karakteriseret kompleaksa
oktavuodaid sulaid merostallan algoritmmaiguin. Ovdamearkka dihte leat
“buoidi, guoirras, ruoinnas” gielala§ varidbelarvvut das man buoidi juoga lea
(Berkes & Berkes, 2009:9). Dat dovdomearkkat leat maid boazodoalu
muohtakarakteriseremis, mas omd. geavahit dajaldagaid assas geardni dan
sadjai go darkilis mihtidemiin, ahte lea omd. 10 cm geardni (Eira et al., 2011,

sisa saddejuvvon).

Berkes & Berkes (2009) oaivvildeaba ahte nu go olbmo jierbmi

dahka, sulaid merostallan ipmardus maid ¢ohkke oktii kategoriijaid mielde
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arvvostallat. Sulaid merostallan ipmardus lea veahkkin go galgad klassifiseret
dieduid hui viiddis ja manggabealat kategorijjaide dahje joavkkuide. Maiddai
Halfpenny & Ozanne (1989:38) namuheaba movt eamidlbmogat (indidnat ja
inuihtat) geavahit giela darkilit ¢ilget muohtadiliid mat sahttet leat sidjiide
varalazzan. Soai Calliba ahte eamidlbmogat eai geavahan loguid ¢ilgedettiin,
muhto sin rikkis doabaloakkaldat attii vejolaSvuoda Ccilget, sihke odda ja
nuppéstuvvon muohtaslajaid ja muohtadiliid. Seamma dilli lea boazovazziin, go
sii han gozihit ollu variabeliid go guodohettiin ealu fertejit oktanaga geahccat ja
gozihit omd. movt eallu lahtte, makkarat bohccot leat, makkar temperatuvra lea,
man lavttas olgun lea, gude guovllus biegga bossu jna. Dat lea oassi sin mentala
modeallas, mas valdonjuolggadus lea iskat ealu ravddaid ja man garas muohta

lea (Eira et al., 2011, sisa saddejuvvon).

Terminologiijjas lea dehalaS doaibma gulahallama oktavuodas.
Gulahallan earenoamas faga sisdoalus, gaibida ahte sagastallit dovdet faga
gulleva$ doahpagiid ja dasa darbbahuvvojit terminologiija ja tearpmat. Olbmuide
geaidda fagasanit ja -dajaldagat eai leat oahppasat, sahttd leat vattis ipmirdit
sdgastallama sisdoalu. Nils Isak Eira (1994:23) calla ahte boazodoallu lea
huksejuvvon nu ahte siiddas fertejit siidaguimmeZzagat gulahallat ja hutkat
raddalagaid vai siidadoallu lihkostuvva, ja nu lea ge ipmirdeapmi, gulahallan ja
mahttin nu dehélaS. Guodohanbarggus leat boazosagat hui guovddédzat (Sara,
1990:92) ja dain sagain geavahuvvojit boazodoalu fagatearpmat gulahallet ealu,
guohtuma, bohccuid ja eatnamiid birra. Dasa maid gulla darkilit ¢ilget ja
bagadallat sihke bohcco, eatnamiid- ja luonddudiliide mat ain ¢uozzilit. Oahppan
boazosdpmelas sahttd mottiin  saniin  ¢ilget hui darkilit nubbai omd.
guohtundilalas§vuodaid birra, mihtilmas bohcco birra jna. ja maid eard 4ssiid
oktavuodas (Eira, 1994). Eira oaivvilda ahte mavssoleamos lea dieduid
sisdoallu, ii ge nu ollu diehtohivvodat, son dadja “ii leat sahka man ollu saniid ja
Cilgehusaid dahje bagadusaid buktd nubbdi, muhto man ollu diehtu ¢ujuhusain

lea” (ibid.).
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2.1.3 Doahpagat

Doahpagat leat mentala dahje logala§ duohtavuoda ovddasteamit, mat
rahkadit vuogadaga olbmo jurdagii man vuodul sahtta klassifiseret ja ipmirdit

dan maid jierbmi aica (Antia, 1999).

IeSgudet suorggi lingvisttat leat ollu digastallan movt sahtta Cilget
doahpaga sisdoalu ja movt dan sdhttd iskat. Das lea sahka sis geat Cuvvot
arbevirolas terminologiija diehtaga vugiid ja nuppe bealis sis geat deattuhit giela
kognititva ja kultuvrrala§ beali. Temmerman (2000), gii lea dutkan
biologiijasuorggi teavsttaid, oaivvilda ahte darbevirola§ terminologiija (eng:
Traditional terminology) prinsihpat ja metodat eai valdde vuhtii dan ahte
terminologiijas lea dehdla§ doaibma kommunikatiiva ja  kognitiiva
dilalasvuodain. Su oaivila mielde arbevirola$ terminologiijain gdibida metodaid
maiguin sdhttd guorahallat ja Cilget buot beliid mat leat dehalaccat fagagiela

ipmirdeami proseassas (Temmermann, 2000:220-221).

Terminologalaccat definerejuvvon doahpaga sahttd buohtastahttit
semanttala§ struktuvrrain, mas semanttala§ dovdomearkkat leat seamma go
doahpaga sisdoallu (Laurén et al., 1997:76). Dutkit definerejit doaba-doahpaga
mangga ladje, muhto guovddas dain definiSuvnnain lea ahte doaba unnimusat
guoskkaha sani ¢ilgema kognitiiva beali. Magga (2007) dadja ahte doaba lea
juoga maid olmmoS$ govvida jurdagiin ja man olmmoS$ navda gullat oktii dainna
lagiin ahte dasa darbbasa ja heive bidjat namahusa. Terminologiija
riikkkaidgaskasa$ standardis daddjo ahte doaba lea jurdaga ovttadat mii lea
rahkaduvvon objeavtta dahje objeavttaid klassa dovdomearkkaid ieSvuodaiguin
(1SO, 1990). Dan sahtta karakteriseret fenomenan (duohtamailmmi oassi maid
aigu Cilget), ipmardussan dahje jurddan. Temmerman (2000:42) gohcoda
doahpaga ipmérdusa ovttadahkan (eng: unit of understanding). Doahpagiin leat
dovdomearkkat (eng: characteristic) (Suonuuti, 2008), mii mearkkasa ahte
doahpaga dovdomearkkat dat dahket doahpaga. Dovdomearkkat leat vuoddun
definiSuvnna rdhkadeamis (Picht & Draskau, 1985).
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2.1.4 Doabaanadliisa ja kategoriseren

Doahpaga sisdoalu sahtta ¢ilget definiSuvnnain (Laurén et al.,
1997:107). Doahpaga njalmmalas ja/dahje c¢éalalas definiSuvdna lea veahkkin
raddjeme nuppi doahpaga nuppi lagas doahpagis (Suonuuti, 2008:15). Go galga
defineret leksikala ovttadaga mearkkasumi, darbbasuvvo definiSuvdna mii adda
garzzimus ja dehaleamos dieduid doahpaga birra (Temmerman, 2000:83).
DefiniSuvnna doaibma lea ¢ajehit gokko doahpaga sadji lea doabavuogadagas.
Dan dahkad go bidja doahpaga bajit dassai nuppi doahpaga ektui ja dasa leat
biddjon darbbalas ja doarvai dovdomearkkat mat ¢uldet ja earuhit doahpaga eara
doahpagiin doabavuogadaga horisontala dasis (ibid.). DefiniSuvdna veahkeha

¢4jehit doahpaga oktavuodaid ja ¢anastagaid eard doahpagiidda.

Fagadoahpagiid sahtta omd. analyseret terminologalas metodaiguin ja
mearridit doahpaga dovdomearkka ja guorahallat dan relasuvnnaid ja
oktiigullevasvuodaid seamma fagasuorggi doahpagiiguin. Nuopponen (1994:30;
1996:171) oaivvilda ahte juohke doahpaga galga sahttit bidjat doabavuogadahkii
nu ahte buorebut sahtta struktureret fagasuorggi, ja dakkar vuogadatjurdda lea
strukturalisttala$ (saussurala$ ja wiisterla$) vuoinnas (Laurén et al., 1997:113-
14).

Terminologiija bealis galga doahpagis leat tearbma dahje namahus
man mearkkaSupmi lea darkil, ja buoremus live€ii ahte definiSuvdna mearrida
tearpma mearkkaSumi nu ahte dainna sahtta identifiseret ja ipmirdit (Wister,
1985:7), muhto Temmerman (2000:81) gis oaivvilda ahte ii soaitte vejolas addit
Cielga, ovttageardanis doabastruktuvrra ja mas lea definiSuvdna mii faitmmasta
daid dérbbaslas ja viidosa§ dovdomearkkaid mat earuhit doahpaga eara
doahpagiin. Doabavuogadat lea vuogadat mas doahpagat rahkadit ollisla§vuoda.
Terminologiija teoriija vuoddojuordaga mielde ii sahte ovttaskas doahpaga

guorahallat sierra ovttadahkan, muhto dat ferte leat ieZas doabaoktavuodas ovttas

eara doahpagiiguin (Picht & Draskau, 1985:62; Laurén et al., 1997). Doahpagat
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sahttet leat ieSgudet doabavuogadagain dan mielde makkar oktavuodat leat

doahpagiid gaskkas (Nuopponen, 1994:237).

Go lea hubmu Kkategoriseret ovttalaganvuoda oktavuodaid, de
kultuvrralas lingvistihkas geavahit doahpaga viiddideapmi (eng: extension)
(Palmer 1996:78). Terminologiija diehtagis maid geavahit dan seamma tearpma
seamma sisdoaluin, namalassii doahpaga viidodaga, mii namuha buot
dovdomearkkaid mat gullet doahpagii, davja ¢ajehuvvon listun (Laurén et al.,
1997:115; Suonuuti, 2008). Vuostetearbma dasa lea cieknudeapmi (eng:
elaboration), mii Cujuha kategoriseremii mii lea ollisla¢€at nannejuvvon bajitdasi
Semahta mielde (Palmer, 1996:92). Terminologiijas gohcodit vuostetearpma
doahpaga sisdoallun (eng: intention), mas earuhit doahpaga mihtilmasvuoda ja
earuheaddji dovdomearkkaid eard doahpagiid ektui (Laurén et al., 1997:116;
Suonuuti, 2008:23). Terminologiija oktavuodas geavahuvvojit dat doahpagat

definiSuvnna rahkadeami oktavuodas.

Mahtu sahttd kategoriijavuogadagaiguin organiseret (Davidson,
1984:182). Nuopponen akkastalla ahte jus aigu ovdan buktit olomo méahtu, mii
dihto fagasuorggis lea rahkaduvvon ja ovdanahtton, de ferte defineret suorggi
doahpagiid ja doahpagiid oktavuodaid, maid gohc¢oda doabavuogadahkan.
Hierarkkala§ doabaanaliisa veahkeha fievrridit jurdagiid nubbai, gulahallat
earaiguin iezas jurdagiid birra (1994:36). Doabavuogadagat dahje -ortnegat leat
dego karttat mat ¢ajehit mas “mailbmi” lea rahkaduvvon ja movt dat heivejit
oktii.

Terminologalas arbevierus heivehit doahpaga doabastruktuvrii, mii
mearkkasa sullii seamma go kategoriseret. Dat doabastruktuvra lea logala§vudot
struktuvra, mii ¢djeha ahte x lea muhtunlagan §ladja y:as dahje ontologalas
klassifikasuvdna (x lea oassi y:s). Sosiokognitiiva terminologiija mielde lea
ipméardus mii hukse kategoriija ja juohke kategoriija ipmardus lea kognitiiva
modealla siste (Temmerman, 2000:224). Doahpagat dahket kategoriserema
vejolazzan ja rahkadit dieduid ovttaskas kategoriija guoski mahttoovttadagaid
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birra (Cruse, 2004:127). Temmerman (2000:65) oaivvilda ahte kategoriijat leat
mentala ipmardusa ovttadagat ja ahte ipmardus lea vasdhusvudot assi

huksejuvvon ovdala§ mahtu nala.

Klassifiseremiin gis sahtta asahit systemahtala$ oppalasgeahcestaga
mii ¢4jeha iskojuvvon asSi ovttaldgan- ja manggalaganvuodaid (Nuopponen,
1994:33). Eamiédlbmogiin muohta- ja jieknpaterminologiijat leat ieSgudetlaganat
klassifikasuvnna ja kategoriijaid dafus. Omd. Northwest Territory Slave indianat
geavabhit jieknataksonomiija arvvostallat vanddardandiliid. Sis leat 13 kategoriija
juhkkojuvvon golmma jovkui: nanu jiekpa, jiekna mii sudda ja rahkan jiekna.
Dat 13 doahpaga eai eat sierra sanit, muhto deriverejuvvon eankil ruohttasis
(Silver et al., 1997:72-73). Muhtin jieknaSlajat leat buorit vanddardeapmai
ieSgudet vanddardandiliin, ja muhtun jieknaslajaid dahket ahte ii oba séhte ge
vanddardit ja muhtun §l4jain sahtta vanddardit. Sin ipmardusa mielde leat 39
dakkar dilalasvuoda ja juohke dilalasvuodas leat golbma vejola$ lahkoneami: 1)
rasttidit jiepa, 2) garvit raSes jienaid 3) varrogasat vazzit ja iskat jiepa (ibid.).
Dan Kkategoriserema sadhttd buohtastahttit samegiela muohtaklassifiserema
osiiguin, mat gullet jieknahamiide, nugo dasa masa omd. cuoyu-, moarri-

doahpagat gullet (mielddus 1).

Temmerman (2000) deattuha ahte ferte dohkkehit ahte doahpagat
sahttet leat veaha eahpecielgesat ja rajeheamit, nappo ahte eat mii sdhte ipmirdit
doahpagiid doarvai déarkilit juohke dilis, mii lea ge lunddolas$ giela ie$vuohta. Ja

nu ii sahte vuordit hui ¢ielga rajiid.

Samegiela muohtaterminologiija analiissas ferte vuhtiivaldit fagagiela
vuolggasaji njalmmalas$ arbevierus ja mii ii oba soaitte ge gavdnot ¢allojuvvon
hamis ja maid ii leat baljo vejolas viezzat teakstatoakkaldagain dahje korpusiin.
Temmerman ¢ilge movt son lea bargan doahpagiiguin iezas dutkansuorggis, ahte
son lea teavsttain Coaggan gustova$ fagasuorgesaniid, maid de lea rdhkadan
listun (Temmerman, 2000:226). Terminologiija sahtta geavahit reaidun mainna

ovdanbuktd doaba- ja doabavuogadaga oppalasgeahcestaga (Nuopponen, 1997)
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ja kognitiiva lingvistihka vuodul fas sahttéd iskat kognitiivva struktuvrraid, nugo
iskat movt ja makkar govvideamit sahttet gullat ieSgudetlagan mentala

modeallaide.

2.2 Diedalas lahkoneapmi muohttaga ja boazodoalu ektui

Miilmmi galbma guovlluin gok¢d muohta luonddu (eatnamiid ja
Sattuid) stuora oasi jagis. Muohttaga vaikkuhus dalkkadatvuogadahkii,
muohttaga variabilitehtii ja rievdamii leat stuora vaikkuhusat luonddu ja
olmmoslas vuogadagaide (Armstrong & Brun, 2008:6). Eanantemperatuvra ja
eatnama lahka suddan/galbmonproseassain lea stuora vaikkuhus ekovuogadaga
diversitehtii ja produktivitehtii (ibid.).

Diedalas muohtadutkama oktavuodas earuhit muohttaga mii lea
atmosfearas ja mii lea eatnama nalde. Muohta ja muohtagovééas3 lea
huksejuvvon feara makkar muohta- ja jiekpagerddiin, main leat ieSgudet
assodagat, garasvuohta ja §ladja jna. (Pruitt, 1979, Colbeck et al., 1990; Fierz et
al., 2009).

Muohttagis lea kompleaksa struktuvra, mii ovttatladje rievda
(Armstrong & Brun, 2008:13; Brattlien, 2008:59). Muohta lea c¢ahci “fasta
hamis”. Muohtafysihkas muohtac¢albmi lea partihkal muohtagokcasis, mii lea
mekanalaccat sierranan (LaChapelle, 1992:5). Kristallat, mat dahket muohttaga,
leat jicknakristallat mat balvvas $addet. Aibmu, temperatuvra ja hapmi vaikkuhit
kristallahami ja —slaja rievdamii dadi mielde go dat gah¢ca eatnama guvlui
(Halfpenny & Ozanne, 1989:38; Lied & Kristiansen, 2003:39; Landrg, 2007:37).
Go aibmotemperatuvra njiedja vuollelii go 0° C, de rievda liiggds ¢ahci
jieknakristallan. Madi vuolit temperatuvra lea, dadi eanet jiekpakristallat Saddet
(ibid.). Buot jieknakristallat leat gudaciegagat, muhto rivdet ain lievddi ja

3Ge-rddiid mielde muohta eatnama nalde (Hestnes et al., 2010)
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temperatuvrra mielde. Gavdnojit duhahiid mielde iesgudetlagan kristallahamit,
muhto dabalepmosat leat hAmit mat leat dego nasttit, plahtat ja nalut, muhto buot
dabileamos muohtakristalla lea gudaciegat nastehamat kristalla (Lied &
Kristiansen, 2003:41; Landrg, 2007:35). li oktege kristalla leat nuppi kristalla
lagan (LaChapelle, 1992:3).

2.2.2 Muohttaga nuppdstuvvan

Muohtadutkit juhket muohttaga golmmaldganin: 1) muohtti muohta,
2) muohta, mii lea eatnamis ja 3) muohtagierraga jieknaslajat. (Halfpenny &
Ozanne, 1989:38-40). Aibmotemperatuvra, dibmolakta, biegga ja suonjardeapmi
vaikkuhit dasa ahte muohtakristallat nuppastuvvet dan rajes go ollejit eatnama
nala (Halfpenny & Ozanne, 1989:41; Armstrong & Brun, 2008:27). Dat
nuppastuvvan goh¢oduvvo metamorfosan, mii algoalggus lei geologiijafaga
tearbma ja man sisdoallu lea struktuvra-nuppastuhttin lieggasa dahje deattu dihte
(LaChapelle, 1992:3). Muohtadutkit earuhit goike ja njuoska muohttaga
(Armstrong & Brun, 2008:27) ja ahte leat unnimusat njeallje ieSgudetlagan
proseassa  mat  nuppastuhttet  muohttaga:  destruktiivanuppastuhttin,
konstruktiivanuppastuhttin ja suddan-/galomanmetamorforsat ja sinteren. Dat
proseassat sahttet dahpahuvvat vaikko oktanaga (Armstrong & Brun, 2008;
Jaedicke, 2009). Golbma vuosttas nuppastuvvama dahpahuvvet goike ja galboma
muohttagis ja njealjat fas njuoska muohttagis (Brattlien, 2008:60). Goike muohta
definerejuvvo muohtan, mas 11 leat golgi (eng: liquid) ¢ahci ja njuoska
muohttagis lea eambbo go 0,1 % golgi ¢dhci voluma ektui (Armstrong & Brun,

2008:27-28).

Destruktiivanuppdastuhttinproseassa  gohcoduvvo proseassa mii
rievdada gudaciegat kristalla kristdllan mii lea jorbaseabbo ja unnit go alggus lei.
Destruktiivanuppastuhttinproseassa ~ dahpahuvva  go  temperaturerohus
muohtagierraga ja botni gaskka lea unni, ja go temperatuvra lea vissis mearis, 0
°C gitta sullii —8 °C. Dakkar dalkediliin rievdd muohtakristalla hapmi,

nastesdggegeazagin jorbejuvvon kristallan. Muohtakristallaid hapmerievdan
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dagaha ahte muohta deakCasa ja nu lasmmiha, ja kristallat darvéanit bures
gittalaga. Dakkar muohta sahttd Saddat hui garas4; 300kg/m®. Muohttaga
luotkkusvuohta sahtta unnut sullii 65 %, muhto dattege lea muohttagis eanet
aibmu go jiekna rehkenaston voluma mielde (Halfpenny & Ozanne, 1989:43;
LaChapelle, 1992; Lied & Kristiansen, 2003:50-51; Landree, 2007:36-37).

Konstruktiivanuppastuhttinproseassa dahpahuvva go temperatuvrra
erohus muohtagierraga ja botni gaskka lea stuoris. Bodnetemperatuvra sahtta
leat lahka 0 °C vaikko muohtagierragis lea miha galbmasit. Déas lea sahka
temperatuvragradieantta birra, nappo man stuora temperaturerohus lea vissis
mearis muohttaga gassodaga ektui (° C/m) muohtagierragis bodnai.
Muohtagokc¢asis mihtiduvvo temperatuvra muohtagierragis bodnai, eatnama
radjai, mii ¢ajeha muohtagradieantta, go gradieanta lea unni, de lea omd. -1
°C/m ja go lea stuora gradieanta, de lea -25 °C/m. Konstruktiivva
nuppastuhttinproseassa alga go gradieanta lea -10 °C/m (Hetsnes et al., 2010).
Go temperatuvragradieanta muohttagis lea sullii -10 °C juohke mehteris, de
liegga aimmus lea eanet Cahcelievdi go galbma aimmus, mii dagaha ahte
deaddodassi®, lea stuorit botni lahka go galbmasit muohttagis mii lea dan
bajabealde ja nu cahcelievdi sirdaSuvva vuollin muohttagis bajasguvlui. Dan
proseassas nuppastuvvet kristallat jorbaldgan hamis hapmin mas leat jalges,
bastilis ravddat. Dat kristallat Selgot jus geahcd Cuovgga vuosta.
Muohtakristallat sturrot ja Saddet njealjeciegatlaganin, ja sahttet stuorrut 2-3 mm
radjai (Halfpenny & Ozanne et al., 1989:43; LaChapelle, 1992:18; Lied &
Kristiansen, 2003:53-55; Landrge, 2007:39-40). Go muohtagiera galbmo, de
Saddet njealjeCiegat kristallat muohtagierragii. Vaikko beaivet lea ge
destruktiivva nuppastuhttin, de ii nagot dat bissehit nuppastuhttima. Madi guhkit
dat proseassa bista, dadi assat Sadda dakkar geardi (Landrege, 2007:40). Muoraid

ja gedggiid birra, maid muohta lea joavgadan, Saddd muohttagii davja goavdi.

* Deagkatvuohta mihtiduvvo man ollu méssa volumas lea, dabalacéat kilogramma kubihkkamehtera mielde (kg/m®)

® Mii mearkkaga ahte muhtun temperatuvrradasis lievde- dahje gassadeaddu lea dassalaga lievdefasas, golgifasas
dahje fastafasas (snl.no)
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Dékkar sajit addet daidda kristallaide vejolasvuoda stuorrut. Ja jus lea unnan
muohta ja buola$ aibmu, de sturrot dat hui jodanit, muohta nuppastuvva jodanit
seapgazin (seaknu). Guhkilmas buollasat sahttet seaknudit olles muohtagokcasa
(Lied & Kristiansen, 2003:54-55), mii mearkkasa ahte dakkar muohta lea
luotkkus.

Suddannuppastuhttinproseassa ~ dahpahuvva go  temperatuvra
muohttagis $addd badjel 0 °C. De suddagohtet jieknakristallat ja njuoskadit
muohttaga. Beaivvas, temperatuvra, alla aibmolakta ja arvi mearridit goas dat
proseassa doaibmagoahtd. Go muohta suddd, de juohke kristalla birra Sadda
¢ahci mii doalvu suddanc¢éazi kristalla geziin kristallarokkiide. Go hui garrasit
sudda, de kristalla hapmi Sadda measta jorbbasin. Jus de fas galbma, de dat fas
Catnasit oktii ja muohta/muohtagiera Sadda hui garasin (Halfpenny & Ozanne,

1989:48; Lied & Kristiansen, 2003:55-56; Landrge, 2007:37-38).

Sinteren lea nuppastuhttinproseassa mas molekylaid sirdin dagaha
ahte kristallat galbmojit oktii vaikko muohta ii leat suddan. Kristallat leat nu
lahkalaga ahte laktasit oktii danne go daidda Saddet jiekpacanastagat dakko
gokko leat laktojuvvon oktii. Madi unnibut kristallat leat, dadi eanet
jieknadanastagat leat voluma-ovttadagas. Ovdal go sinteren-nuppéstuhttin alga,
de lea muohta oalle luotkkus, earenoamazit go lea muohttan, go biegga 1i leat vel
vaikkuhan dan. Dadi mielde go jicknaCanastagat Saddet, de garra muohta, ja
Sadda hui nanus. Guoldun leat kristallat hui unnit, diamehtara mielde lea unnit
go 0,5 mm (Halfpenny & Ozanne, 1989:45; Lied & Kristiansen, 2003:53-54).

Dabalas  gielas  muohta-tearpma  sisdollui  gullet  maiddai
muohtagierragii Saddan jickpahamit, maid ekologat atnet hui dehalazzan
(Halfpenny & Ozanne, 1989:38). Jiekpagearddit leat Saddan golmma ladje;
biekka fierahemiin, beaivvaza liggemiin (suddamiin/galbmimiin) ja arvvi manis
galbmimiin (Halfpenny & Ozanne, 1989:49). Go muohtta iesgudetlagan dalkin,

de dat cuohca muohtagierragii, muhto maiddai mudui muohttagii, danne go odda
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vahca gok¢a gearddi mii lei muohtagierragis ja nu Saddet muohttagii gearddit

(Brattlien, 2008:27).

2.2.3 Muohttaga klassifiseren

2.2.3.1 Muohtafysihkka-vudot muohtaklassifiseren

Muohtadutkamis leat rahkadan ieSgudetlagan klassifikaSuvnnaid mat
Cilgejit ieSgudetlagan muohttaga. Muohttaga leat klassifiseren muohtafysihka
mielde (Colbeck et al., 1990; Fierz et al., 2009). Riikkaidgaskasas
klassifikaSuvdna man mielde sahttd juohkit ieSgudet diggi muohtaslajaid mat lea
catnama nalde, lea okta dain boarraseamos muohtaklassifikaSuvnnain, mii
aittobaliid lea odastuvvon (Fierz et al., 2009). KlassifikaSuvnna ulbmil lea
rahkadit vuoddorammaeavttuid muohttaga birra muohtakristdlla hami ja
sturrodaga kvalitatiiva Cilgehusaid mielde (Armstrong & Brun, 2008:21) ja
maiddai ahte feara makkar geavahanjoavkkut sahttet avkkastallat das, dutkiid
rajes Cuigiid radjai. Dat lea rdhkaduvvon nu ahte eanas observaSuvnnat sahttet
cadahuvvot eankilis rusttegiiguin dahje dusse aicamiin (Hestnes et al., 2010:2).
KlassifikaSuvnnas juhket muohtti muohttaga ovcci kategoriijai muohtahami
mielde (morfologalas klassifikaSuvdna). Das lea maid proseassavudot
klassifikasuvdna ja dasto vel liigediedut das makkar fysihkala$ proseassat dahket

slajaid ja man nanus dan §lajat muohta lea (Kristensen, 2007; Fierz et al., 2009).

2.2.3.2 Arbevirolasmdhtu-vudot muohtaklassifiseren

Maiddai sdmegiela muohtasaniid sahtta klassifiseret. Israel Ruong
(1964:76-77) ¢ulddii muohtatearpmaid faktoraid ja gihpuid mearkkasumi mielde
ja juogi ovcci kategoriijai: 1) muohtahivvodat (man ollu muohta lea), 2)
muohttaga konsisteansa, 3) movt muohta guoddd, 4) siivu, 5) oppas ja luottat
muohttagis, 6) ritni ja ¢oddi (muorain ja dinggain), 7) suddan ja bievlan, 8)

muohtadielkkut geasset ja 9) ieSgudetlagan dasi dalveguohtundilalaSvuodat.

43



Ruong ¢ilgii muohttaga ekologalas perspektiivvas ja bijai iskama rdmma
ekologiija aspeavtta mielde, go ¢anai organismmaid oktavuodaid birrasii, elliid
ja Sattuid oktavuhtii, ja lassin vel dalkkadahkii, bibmosii ja eatnamii. Son
suokkardalai olbmo ja bohcco gaskavuodaid, eatnama ja olbmo gaskavuodaid ja
bohcco ja eatnama oktavuodaid (Ruong, 1964). Dan seamma klassifikasuvnna
mielde leaba maiddai Svonni (1981) ja Jernsletten (1994) cilgen sdmegiela

muohtaterminologiija.

Svonni lea ¢4jehan ahte dalketearpmain lea maid hui Cielga
spesialiserendassi, mii fas ¢djeha ahte sami 4lbmogis leat Cieknalis diedut ja
mahttu dalkkadagaid ja dalkkiid birra (1981:6-13). Son leage callosis Cilgen
sihke dalke- ja muohtaterminologiija. Dalkki ¢ilge muohttimiin, biekkain,
temperatuvrrain (Svonni, 1981). Svonni (1981) c¢4jeha iezas dalketearbma-
oppalaSgeahcéestagain ahte leat hui ollu doahpagat mat gullet dalkeproseassaide,
nugo muohtti-proseassat ja biekkaproseassat main lea vaikkuhus muohttagii ja

maid doahpagiid main lea temperatuvrrafaktor mielde.

Doabaanaliissa vuodul, mainna lean iskan muohtadoahpagiid
muohtafysihka ja strategalaS§ dovdomearkkaid, sahttda fuomasit doahpagiid
darkilisvuodaid mat geavahuvvojit boazodoalus (Eira et al., 2011, saddejuvvon

sisa). Daidda mahcan fas 4. kapihttalis.

3. METODOLOGIIJA

Dutkama vuolggasadjin lea lingvistihkala§ ipmirdanvuogit, nappo
muohtaterminologiija suokkardallan sisdoalu ja geavahusa dafus boazodoalus.
Barggus lea leamas darbu geavahit manggalagan metodaid oazzun dihte dieduid

ieSgudetge beliide.
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3.1 Dutkanguoviu

ProSeavtta dutkan lea

c¢adahuvvon Guovdageainnu dalve-

orohagain, Oarje-Finnmarkku boazodoallo-

guovllus (govus 6). Oarje-Finnmarkku
boazodoalloguovllu ollislas areala lea sullii
24 400 km® ja mas leat Finnmérkku

oarjjabealli ja Romssa fylkka davimus

guovllut  mielde. Guovdageainnu ja
KaraSjoga suohkanradji earuha
Finnmarkku ja Nuorta-Finnmarkku

boazodoalloguovlluid.

3.2 Dataid cilgehus

Datacoahkkaldagas

leat

Oarje- Govus 6: Oarje-Finnmarkku

golbman johtolahkan.

jearahallamat, govat, videobaddemat,

guodohanbeaivegirjjit, muohta- ja temperatuvrramihtideamit (tabealla 1).

Tabealla 1: Dutkanmetodaid geavaheami oppalasgeahdestat

Dutkanoassi /Dataid hahkan

Cohkkenmetoda

Boazodoalu muohtaterminologiija

Jearahallan ja baikegodde-vudot bargobajit

Muohtaterminologiija geavaheapmi
beaivvalaccat

Béikegodde-vudot gozihanvuogadat mas geavahit
beaiveqirjji.

Muohtadoahpagiid ovttastahttin
muohtafysihkain

Muohtamihtideamit
Temperatuvrramihtideamit

Délke- ja muohtaobservasuvnnat

Beaivegirjjit

Déataid analiisa

Muohtadoahpagiid cohkket ja daid sisdoalu
Cilget.

Cohkket muohtatearpmaid jearahallamiin, listtuin,
¢allosiin.

Réhkadit muohtatearbmalisttu.

Doaba-analiisa ja kategoriseren.

Muohtafysihkka

Govat

Muohtadoahpagiid geavaheapmi

Beaivegirjeanalyseren ovttas meterologalas$ dieduiguin ja
muohtamihtidemiiguin.

Registreret boazovazziid vasahusaid ja
ipmardusa dalkkadatrievdamiid birra, sin
heivehanmekanismmaid ja sin ipmardusa ja
arvvostallamiid mii dagaha riskkaid.

Jearahallamat ja beaivegirjeanalyseren.
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Détaid ¢ohkken lea ¢adahuvvon semi-struktuvrrala$ jearahallamiiguin
oazzun dihte darkilis dieduid ja Cicknalit ipmardusa muohttaga ja
guohtundilalasvuodaid birra. Semi-struktuvrrala$ jearahallan lea vuohki mii lea
gaskkal struktuvrrala§ jearahallama ja luovos jearahallama. Dan barggus
geavahuvvo rabas, rdhkkanuvvon, njalmmalas jearahallan (Dalen, 2004).
Jearahallamat ledje samegillii. Krupnik eardiguin oidne dehalazzan geavahit
jearahallamiin dan giela maid olbmot, geaid aiggui jearahallat, hupme (Krupnik
et al., 2010).

Jagiid  2007-2009 jearahallojuvvojedje 34 olbmo (”Ceavvi”
proSeavttas, mielddus 2). Jearahallamat transkriberejuvvojedje séanis satndi

callingiela mielde. Dutkamii leat gartan 800 siiddu transkripSuvdna.

Siiddaid beaivvala§ muohtaterminologiija geavaheapmai leat
Go muohtadoahpagiid leat ovttastahttan muohtafysihkain, de dasa leat samegiela
muohtadoahpagiid dieduid kombineren muohtamihtidemiiguin,

temperatuvrramihtidemiiguin,  dalke- ja  muohtaobservasuvnnaiguin ja

2011, manus) lean ozzon dieduid boazovazziid guodoheami vasahusain
dalvemailmmis, sin  heivehanmekanismmaid ja sin ipmardusaid ja

arvvostallamiid mat sahttet dagahit riskkaid ellui.

Oazzun dihte ipmardusa ja oainnuid movt guodoheaddjit halddasit®
bohccuid/ealu dalveaiggis, de lean maiddai ¢uvvon boazovazziid ealu luhtte ja
observeren sin siiddastallama ja gulahallama siidaguimmiiguin, vai buorebut
ipmirdan sin doabageavaheami ovttas ekologiijaméhtuin “hdlddasit” ealu, mii
lea oassalasti-observasuvdna (Stene, 1999). Dakkar vugiin lea vejolas fuomasit

ja ovdanbuktit beliid, mat ovdagihtii eai soaitte leamas ¢ielgasat.

® Forvalter (jfr. Johan Klemet Kalstad doaba gii gohkke ealu)
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3.3 Informanttat

Informénttaid valljemis lean atnan eaktun ahte informanttat fertejit
leat oahppan boazodoallofagaterminologiija boazobargguid ¢ada ja leat harjanan
atnit daid saniid. Dutkama oassevaldit eai leat valljejuvvon statistihka

duhtadeami dihte, muhto danne go sii addet mavssolas dieduid dutkamii.

Lean vélljen guokte valdoinformantta (olbmot geain lea
ekspeartadiechtu 4ssi birra) danne go 1) soai leaba eallinagi bargan bohccuiguin,
mannavuoda rajes juo, 2) soai leaba measta dadjat guovtti buolvva olbmot, 3)
Isaksen Eira), riegadan 1917, gulla Cohkolaga orohahkii. Son lea agi beaivvi
bargan bohccuiguin ja lea johtdn moatti johtolagas. Sus ii leat Sat siidaoassi,
mubhto sus leat bohccot bartnis geahCus. Son barga ain bohccuiguin, ¢uovvu goit
garddastallamiid. Vaikko lea dan made agis, de sus lea hui buorre muitu. Ovlla-
Juhdn Ovlla Issat-Mahtte (Isak Mathis O. Eira), riegddan 1942, gulla
Féavrrosordda orohahkii. Sus lea siidaoassi ja ie§ barga ealuin beaivvalaccat. Son
lea guhkd leamaSan iezas dalvesiidda siiddaisidin. Sudnu cilgehusat leat
vuoddun buot muohtadoabaanaliissain, ja nu eai leat merkejuvvon sierra, eard go

jus leat lassi ¢ilgehusat muhtun doahpagii.

Barggus ledje maiddai 10 informantta geat gullet vida siidii Oarje-
Finnmarkku boazodoalloguovllu dalveorohagaide (Eira & Mathiesen, 2011,

guohtundili. Baikegoddevudot resurssagoziheapmi lea proseassa mas baikegoddi

vvvvv

ie§ goziha, geah¢¢4, guorahalld, arvvostalld assiid mat leat dehalaccat
beaivvalacfat dieduid das movt siiddastallan dahpahuvva dalvet, movt
boazovazzi arvvostalld dilliild mat wvaikkuhit bohccui, movt karakterisere
guohtundilala§vuoda ja makkar strategiijaid atnd Coavdin dihte ieSgudetlagan

dilalasvuoda mat ¢uozzelit (ibid.).
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”Ceavvi”-proéeavttas7 leat 12 nuorra sdmi dutkanveahki ¢ohkken ja
dokumenteren boazosapmelaccaid arbevirola§ boazodoalloméhtu muohttaga ja
guohtuma birra. Ulbmilin ddinna proSeavttain lei oanehis aiggis eanemus lagi
mielde  Cohkket ja  dokumenteret  boazosdpmelacaid  arbevirola$
boazodoallomahtu.  Jearahallamat leat transkriberejuvvon  callingillii.
Informanttaid birra lea ¢ilgejuvvon mildosis 2. Jearahallit leat cadahan juogo
boazodoallo-oahpuid Sami allaskuvllas dahje leat ¢adahan Ealat-proSeavtta
lagidan kurssaid ja ozzon oahpu das movt arbevirola§ mahtu sahtta
dokumenteret, movt sahttd cadahit jearahallama ja movt sahttd hahkat

informanttaid.

Dutkamis lean maiddai geavahan historjjalas baddemiid, 1970-loguin,
vasdhusaid ja muittuid earenoamas dalvviid ja eard muohtadiliid birra man séhtii

buohtastahttit historjjalas dalkkadatdataiguin.

Eanas informéanttaid namat, earet valdoinformanttaid, leat
anonymifiserejuvvon iezaset savaldagaid mielde. Informanttat leat duostan
rahppasit Cilget assiid, dahpahusaid ja vasahusaid, main maiddai namahedje
guovlluid ja olbmuid, danne go sii ledje oadjebasat go sis lei calalaccat
soabaduvvon ahte sin namat eai galgga almmuhuvvot. Dan dutkamis leat buot
informanttat beassan darkkistit dataid, dataanaliissaid, bohtosiid, mat galget
almmuhuvvot ja leat ozzon vejolasvuoda buktit mearkkasumiid daidda (ICR,

2006).

! Pro$eakta gulai dan dutkanpro$ektii, mii lei oassin EALAT-pro$eavttas maid Sami
allaskuvlla/Riikkaidgaskasa$ boazodoalloguovddas (ICR) jodiheigga.
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3.5 Muohtafysihkka ja temperatuvrramihtideamit

Muohtamihtideamit leat cadahuvvon guodohanstaSuvnnain, duoddaris
Cuonjajavrri lahka, sullii 20 km eret Guovdageainnus ja iskanstasuvnnas, mii lei

lahka markanbaikki.

Sihke guodohanstaSuvnnain (Eira & Mathiesen, 2011, manus) ja

iskanstaSuvnnas lea aibmo- ja

muohtatemperatuvra 50 cm (8
mihtiduvvon. Dasa leat A ~igSuma
geavahan mihtidanrusttega,

termokrona, mii lei cadnon 700m °
beannot mehtera§ impregnere- soom |°

juvvon  stolpui  (govus 7). |asem -

10em -

Termokrona lea rahkaduvvon

guovtti teknologiijas, microchipa
stalledoasaza siste (iButton) ja Govus 7: Temperatuvrra mihtidanrusttegat
programma masa vurket dieduid
(1-Wire). Termokrona iButton:is lea temperatursensor, diibmu ja muitu, ja 1-
Wire:iin sahttd logahit mihtiduvvon dataid (http://www.thermodata.com.au).
Termokronat programmerejuvvojedje mihtidit temperatuvrra mearriduvvon
aiggiid nu ahte mihtidedje juohke 6. diimmu, dii. 07.00, 13.00, 19.00, jna.. Déan
oktavuodas lean ¢uvvon aigemeriid maid Meteorologalas instituhtta geavaha
aibmotemperatuvrraid mihtideamis. Juohke termokronai merkejuvvui sierra
nummariin identifiserema dihte. Juohke stolpui biddjojuvvojedje guhtta
termokrona, na: eatnamii, 10 cm, 35 cm, 50 cm, 75 cm ja 150 cm (govus 7).
Bajimus termokronai biddjui suonjardansearbma, mii suddje suonjardeami nu
ahte oac¢Cuimet eanemus lagi mielde rievttes dataid. Dakkar stoalppu lea juohke

guodohanstasuvdna ceggen iezas dalveorohahkii. ProSeavttas leat leamas 42

termokrona mat leat guodohanstasuvnnain ja iskanstasuvnna stoalppuin ja maid
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golbma dalvvi geavaheimmet (Maynard et al., 2010; Eira et al., 2011, saddej.

sisa).

4. DAVVISAMEGIELA MUOHTADOAHPAGAT, DAID SISDOALLU JA
GEAVAHEAPMI

Oktiibuot 318 samegiela doahpaga mat geavahuvvojit go Ccilge
muohta- ja muohtadiliid ja muohtanuppéastuhttimii boazodoalu oktavuodas
Guovdageainnu  boazodoalloguovllus  (mielddus 1).  Davvisamegiela
muohtadoahpagiid lean juohkan guovtti valdokategoriijai, namalassii
muohtadoahpagat mat sisttisdollet muohta- ja jieknafysihkalas (muohtaslajaid,
muohtadiliid, muohtanuppastuhttimiid ja maiddai beliid mat vaikkuhit
muohttaga dahje daid vaikkuhusaid bohtosiid, nugo temperatuvrra, biekka, arvi,
muohta/arvi, ja aimmu). Dasto leat muohtadoahpagat main sisdoalu dafus lea
viidat mearkkasupmi go dusSe muohtafysihkka, maid sahtta defineret
boazodoalu vuoddodoaban, mii earenoamazit guoska bohcco birgejupmai ja

ceavzimii, nu go guohtumii, vanddardeapmai, vuohttimii, oaidnimii.

Teorehtalas doabaanaliissain mainna mearriduvvo makkar erohusat
doahpagiin leat, lean analyseren doahpagiid mearkkasumi ja sisdoalu ja
buohtastahttan doahpagiid nubbi nuppiin (Eira et al, 2010; Eira et al., 2011, sisa
saddejuvvon; Eira & Mathiesen 2011, manus). Guorahallan orru duodasteame
ahte samegiella lea dat giella mas lea riggamus muohtaterminologiija ja vel
riggat go inuihtaid gielain, main lingvisttat leat navdan 1800-jagi loahpa rajes

ahte leat eanemus muohtasanit (Krupnik et al., 2010).

4.1 Artihkkaliid coahkkaigeassu

Vuosttas artihkkalis “Muohtatearpmaid sisdoallu ja geavahus” (Eira
et al., 2010) leat davvisamegiela muohtadoahpagiid &lggahusanaliisa, daid
geavahus ja definiSuvnnat. Dés deattuhit arbevirola§ muohtadoahpagiid

mearkkaSumi ja earenoamazit daid geavahusa gulahallama darbbu ektui ja
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boazodoalu vuoddoeavttuid ektui. Sdmegiela muohtadoahpagat sisdollet eavttuid
mat sihke duddjojit bohcco ceavzimii ja ahtanu$Samii, muhto maiddai olbmo
bargovejolasvuodaide. Terminologiijateoriijja vuodul ja earenoamdzit guda
vuoddoelemeantta vuodul, mat vaikkuhit geavatla§ boazodollui (bohcco
darbbuid ektui; guohtun, suodji, siivu, vai goasta lihkadit ja olbmo doaimmaid ja
darbbuid ektui; siivu, vai goasta lihkadit, siivu, vai sabet/reahka johta, vuohtadat
ja oaidnin), leat digaStallan guovddaS muohtadoahpagiid sisdoalu ja geavahusa.
Samegiela muohtadoahpagat orrot ¢atnaseame nubbi nubbai dan mielde makkar
boazodoalu elemeanttaid dat Cilgejit ja maiddai gulahallandarbbuid mielde.
DehalaS fuomaSupmi lea ahte sdmegiela muohtadoahpagiid geavaheami
regulerejit guokte dahje eanet guovddas dilit 1) digi goas doaba geavahuvvo ja 2)
dilli masa doaba Cujuha. Analiisa ¢4jeha malle movt informanttat leat Cilgen
sdmegiela muohtadoahpagiid ja ahte doahpagis leat davja manga dovdomearkka,
mas unnimus 7 ieSgudetldgan faktora namuhuvvojit cilgehusas: 1)
dalkki/muohttaga rievdan, 2) muohtakvalitehta, 3) garasvuohta, 4) stratigrafiija,
5) muohttaga vaikkuhus bohccui, 6) aigi goas geavahuvvo ja 7) bohcco/ealu
lahtten. Artihkkalis ¢ajehit héstalusaid maid vasiha doahpagiid sisdoalu
Cilgedettiin, jura dainna go daid ieSvuohta lea ahte doaba ddbalaccat fatmmasta
sihke vuoddodefiniSuvnna, mii sahttd hui davjad leat intuitiivvalas iige
cksplisihtta, ja lassin geavatlas beliid ja gulahallanbeliid. Dan dihte leat dat
earalaganat go dat mat leat rdhkaduvvon cilgen dihte diedala$ definerejuvvon
doahpagiid. Orru leamen oalle Ccielggas ahte Ilunddolas arbevirolas giela
doahpagiid lea sakka vaddasit Ccilget go dihtomielalaééat réahkaduvvon

fagadoahpagiid ja tearpmaid.

Nubbi artihkal “Odda siida-vudot gozihanvuogddat observeret
dalveguohtuneatnamiin dalkkadatvariabilitehta vaikkuhusaid sami
boazodoalus.” (Eira & Mathiesen, 2011, manus) guorahalla jearaldaga movt
sahttd gozihit dalkkadatvariabilitehta ja -rievdamiid dalveguohtoneatnamiin
arbevirolas mahtu mielde, man vuoddu lea boazosdpmelaccaid fagagiella. Odda

gozihanvuogadahkii geavahuvvui odda rdhkaduvvon guodohanbeaivegirji, mas
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deattuhuvvojedje muohtadilit ja daid vaikkuhusat dalveguodoheapmai. Vida
siidda boazovazzit Guovdageainnus gozihedje beaivvalacCat muohtadiliid,
biekka, arvvi/muohttaga, ealu lhttemii relaterejuvvon duovdagiidda vida manus
golmma jagi aigai (2007 -2009) ¢ilgejuvvon sin arbevirola§ mahtuin. Bohtosat
¢gjehit ahte guodohanbeaivegirjji sdhttd geavahit gozihangaskaoapmin
observeret guohtundiliid variabilitehta ja manggabealatvuoda beaivvis beaivai,
guohtoneatnamiid gaskka, siiddaid gaskka ja dokumenteret boazovazziid
dalveguodohanstrategiijaid. Ovdamearkan dehalas fuomasumis lea ahte siiddat
geavahit dalveguohtoneatnamiid strategalacCat ja systemahtalacCat aiggi ja
eatnamiid ektui. Buot vihtta siidda geavahedje topografalas guovlluid hui
ovttatladje seamma aiggis jagis. Dasa lassin ¢ajeha gozihanvuogadaga analiisa
ahte muohtadilit regulerejit bohcco ekologiija, boazovazziid beaivvalas
guodoheami ja boazovazziid ekonomiija. Guodohanbeaivegirje-
metodageavaheapmi movittiidahtta siida-vudot goziheami geavahit boahtteaiggis
go galga gozihit muohta- ja guohtunresurssaid. ValdofuomaSupmi lei ahte
boazovazziid mahttu muohttaga birra lei holisttalas ja eambbo ¢adnon ealu
mat leat vuodduduvvon fysihkala§ muohtadovdomearkkaid nala. Cohkkejuvvon
diedut speadjalastet boazovazziid arbevirola§ mahtu muohttaga ja
muohtarievdamiid birra ja leat maid movttiidahttan nuorra boazovézziid eanet

digastallat daid assiid.

Goalmmat artihkal “Arbevirolas sdmi muohtaterminologiija ja
muohttaga fysihkalas iesvuodaid cilgen - guokte diehtovuogi” (Eira et al., 2011,
saddejuvvon sisa) Cilge movt olmmos ipmirda luonddu iezas baikkalas mahtu
mielde ja dan mielde movt iezas oktavuohta luondduin lea ¢adnon ieZas
beaivvala$ eallimii. Dat Cilgehusat leat oassin arbevirola$ gielas ja duddjojit
fagaterminologiija mii lea earenoamazit heivehuvvon baikkala§ darbbuide ja
geavatla$ diliide. Muohta duddjo eanas ecavttuid boazodoalu diliide dalvet.
Muohtadoahpaga Sl4jat bidjet eavttuid makkar vanddardeapmi, vuohttin, oaidnin

ja guohtun sahtta Saddat. Doahpagiid, maid geavahit ¢ilget muohttaga eatnama
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nalde, sisttisdollet dovdomearkkaid mat leat darbbaslacat go sagastallat
muohtaieSvuodaid birra mat gusket guovllu boazodollui. Dan artihkkalis leat
arbevirola$ samegiela muohtadoahpagiid ja daid definiSuvnnaid buohtastahttan
luonddudiedalas ja fysihkalaS muohtaklassifikaSuvnnain. Sdmegiela arbevirolas
muohtadoahpagiid guorahallama cadaheamis jearahalaimet boazovazziid.
Bohtosat ¢4jehit ahte manga samegiela muohtadoahpaga ¢ilgejit muohtadiliid no
go riikkaidgaskasa$ standardat definerejit daid, ja eard muohtadoahpagat fas
Cilgejit fysihkala§ proseassaid mat dagahit dihto muohtadiliid. Goalmmat
muohtasorttas  muohtadoabacoakkdldagas lea  Cielga  gulahallanulbmil
muohtadiliid birra, ja dat doibmet boazodoalu siskkaldas gulahallamii.
Doabasisdoalu analiissat cajehit ahte samegiela muohtadoahpagiin leat
dovdomearkacoahkit mat gullet sihke boazodollui ja muohtafysihkkii. Muhtun
samegiela ~muohtadoahpagiid Cilgehusaid sahttd buohtastahttit ICSSG
(International Classification of snow on the ground) muohtaklassifikasuvnnain,
nu go omd. seands= depth hoar, Vahca = Precipitation Particles. Dasa lassin
¢4jeha dat guorahallan man dehalas lea geavahit sdmegiela muohtaterminologiija
go galgéa rdhkadit halddasanstrategiijaid dalkkadatrievdamiidda sami boazodollui

deattuhemiin guokte ipmardusmalle.

Njealjat artihkkal “Arktalas dalkkidaga ja eanangeavaheami
rievdamiid vaikkuhusat boazodollui: Eamidlbmotmahttu ja gaiddusmihtideapmi”
(Maynard et al,. 2010) adda oppalasgeahestaga movt eamialbmogat,
boazoalbmogat leat alggahan dutkama dalkkadatrievdamiid vaikkuhusaid birra
ja ovdanahttan bdaikkalas heivehanstrategiijaid, maid vuoddu lea ieZaset
arbevirola§ mahttu eatnamiid ja daid geavaheami birra. Dutkan lea
rilkkaidgaskasa$ fagaidrasttideaddji ovttasbargu dutkanasahusaiguin ja viiddis
ovttasbargu man bokte buvttadit mahtu. Muhtun bohtosat ja cilgehusat
datavuogadagas movt sahttd ovttastahttit arbevirola§ eamidlbmotmahtu

gaiddusmihtidemiiguin ja eara diedalas dataiguin leat ovdanbukton.
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4.2 Muohtadoahpagiid dovdomearkkat

Dan guorahallama gielala$ bealis lean deattuhan defineret doahpagiid
ja identifiseret doahpagiid vuoddokarakteristihkat dahje -dovdomearkkaid (Eira
el al., 2010, Eira et al.,, 2011, saddej.sisa). Juohke muohtadoahpagis lea ieZas
sadji doabavuogadagas ja dan vuodul sahttd muhtun muddui dilget dan
oktavuodaid eara muohtadoahpagiiguin. Samegiela muohta- ja jiekna
doabavuogadat lea huksejuvvon smavva doabavuogadaiguin mat gokcet stuorit
ja smavit vuolitosiid fagasuorggis. Muohtadoahpagiin leat dovdomearkacéoahkit.
Dovdomearkkat sahttet gullat sihke muohtafysihkkii ja 4asSiide mat

deattuhuvvojit boazodoalus (tabealla 2).

Tabealla 2: Gavcci muohtadoahpaga analiisa dovdomearkkaid mielde

Faktorat Earuheaddji vahca seands | cearga | cuoyu | sievlla | soavli | cinus | skava
faktorat

Konsisteansa | njuoska + o o o o + + o [ ]
goike @

garasvuohta garra @ + + ® ® + + ® [ ]
dipmd +

Guodda go vai | guodda @ + + ® ® + + + +

ii ii guotte +

Biegga Biegga vaikkuhan ® +

vaikkuhan +
li vaikkuhan @

gearddit assas + + + [ [)
asehis @

sladja muohta @ [ [ [ + [ +
jiekna +

Metamorfosa Dest. @ . ®/+ . . . ® .
Sinter. +
Konstr. =
Suddan/galbmin e

Startigrafiija gierragis @ [ . [ [ ] + (] [ ] )
gasku +
botnis =

Aigi Cakeadalvvi @ ® + + L] . . + [
dalvet +
giddadalvvim

Vuoddoeavttut | 1-VI L L v | | I1b Ila Ia | 11

Muohtadoahpagiid dovdomearkkaid cielggadeapmi c¢4jeha sisdoalu
dafus  makkar ovttalaganvuodaid ja  erohusaid doahpagiin leat.
Earuheaddjefaktorat maid mielde buohtastahttit leat nu go muohtakonsisteansa
(leago muohta njuoskkas vai goikkis), garasvuohta (dipma vai garra muohta),
54



guodda go muohta vai ii, leago biegga vaikkuhan vai ii, leat go asehis vai assas
gearddit, makkar §ladja lea (muohta vai jiekna), makkar metamorfosa rahkada
muohttaga, startigrafiija (gokko muohtasladja lea muohttagis) (Eira et al., 2011,
saddej. sisa). Daidda lassin lea aigi (goas doaba geavahuvvo) (Eira & Mathiesen,
2011, manus) ja vuoddoeavttut I — VI, A. Bohcco darbbuid ektui: (I) guohtun,
(1) suodji ja (Illa) siivu; B. olbmo doaimmaid ja darbbuid ektui: (I11b) siivu:
(V) siivu, (V) vuohtédat ja (V1) oaidnin (Eira et al., 2010).

Dékkar analiisa mielde (g¢. tabealla 2) sihtta oaidnit oktavuodaid
doahpagiid gaskka ja oktasa§ dovdomearkkaid mat ¢4jehit doahpagiid
ovttalaganvuodaid ja erohusaid. Ovdamearkan c¢ajehan cinus- ja skava-
doahpagiid mat sisdoalu dafus orruba oalle ovttaligan doahpaga. Daid
doahpagiid ovttaldiganvuodat leat ahte goappasat doahpagiid sisdoallu ¢ajeha
ahte dat leat asehis muohtagearddit, leat garra muohttagat, mat eai aibbas guotte
ja mat leat muohtagieramuohttagat. Earuheaddji faktorat leat c¢inus-doahpagis
leat muohtakrystallat, ja skava-doahpagis fas jiekpakrystallat, cinus lea
destruktiiva metamorfosa boadus ja cinus fas suddan/jieckyun metamorfosa,
Cinus adnojuvvo dalvet ja skava fas gidas dalvvi ja dasto vel gulla cinus
guohtumii, I, ja skdva fas vanddardeapmai, Ill. Daid faktoriid vuodul sahtta

dadjat ahte dat doahpagat eai leat synonymat, muhto guokte sierranas doahpaga.

Dat ahte sdmegielat eai leat ovttaldganat ¢4jehuvvo go buohtastahttd
davvisamegiela muohtasaniid ja lullisdmegiela muohtaséniiguin. Go isk&
jieknagertniid sisdoalu, de Cielga ahte lullisamegillii dat leat darkileappot go
davvisamegillii. Lullisdmegielas leat 17 ieSgudetldgan tearpma mat muitalit
geardneslajaid birra mat leat muohtagierragis. Okta agga manne lullisamegielas
jahkkimis leat nu ollu muohtasanit mat ¢ajehit gertniid, sahtta leat ahte
muohttaga nuppastuvvan ddhpahuvva jodaneappot ja davjjibut lullin go Davvi-

Skandinavia siseatnamiin (Magga, 2010).
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4.3 Samegiela muohtadoahpagiid kategoriseren ja klassifiseren

Okta oassi guorahallamis lei kategoriseret muohtadoahpagiid daid
gaskavuodaid vuodul. Kategoriseren mearkkasa gavdnat ovttalagan- ja
earuheaddjedovdomearkkaid ja dan mielde erohusaid ja ovttalaganvuodaid. Lean
geah¢Can movt muohttaga doabamateridla sahttd juohkit, earenoamazit
tearbmalisttu rdhkadeami oktavuodas (mielddus 1). Kategoriseren mearkkaSa
juohkit digggaid dahje fenomenaid ieSgudet joavkkuide kriteriaid vuodul, mat

dabalaccat leat kategoriijadefiniSuvnnat (Greve, 2003).

Déas lean rahkadan doabavuogadaga, mii gokca ieSgudet
doabakategoriijaid ja lean maid ¢ajehan klassifikaSuvdnavuogadagain mii lea
kategoriijjaid mielde. KlassifikaSuvdnavuogadagas leat muohtagearde-
vuogadagat, masa omd. gullet 'skava’ '¢inus', 'geardni' jna. dahje viiddit
vuogadagat, mii gok¢d dan muohta- ja jieknasuorggi oasi. Doabavuogadat lea
¢djehuvvon doabadiagrammaiguin veahkehan dihte c¢ajehit doahpagiid
gaskavuodaid ja daid saji doabavuogadagas. Kategoriijat mat gullet seamma
skalai dahje syklusii, nugo muohtas§lajat mat ovddastit garasvuoda, gullet
seamma kategoriijai, ja nugo skdva, moarri, cuonu, ruovdecuoyu mat gullet
garra muohtagearddi kategoriijai. Doabakarttaiguin lea vejolas govvidit
doahpagiid gullevasvuoda ja doahpagiid gaskavuodaid. Muohtadoabakarta sahtta
geavahuvvot grafala§ veahkkeneavvun organiseret ja ovdanbuktit boazodoalu

muohta- ja jicknamahtu (govus 8).
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Klassifiseren lea sirret digggaid dovdomearkkaid vuodul.
Doabakarttain (govus 8) lea veahkehan ¢orget doahpagiid ja nu maid veahkehan
kategoriserenbarggu. Kategoriserema vuoddun leat muohtafysihka (muohttaga
vuoddoelemeanttat; cahci, jickna ja aibmu ja proseassat mat vaikkuhit
muohttagii) ja muohta boazodoalu oktavuodas. Muohtadoahpagiid
dovdomearkkaid lean analyseren juohkimiin doahpaga komponeanttaid earuhan
dihte daid ieSvuodaid mielde mat leat ontologala$ dasis (Nuopponen, 1994) nugo
hapmi, garasvuohta, muohttaga fysihkkastruktuvra, jna. Dan barggu vuoddun
(tabealla 3) lean geavahan klassifikaSuvnnaid maid muohtafysihkas geavahit

(Frietz et al., 2009) ja klassifikaSuvnnat mat leat samegielas (Ruong, 1964;

Svonni, 1981; Jernsletten, 1994).

Tabealla 3: Samegiela muohtadoahpagiid klassifikaSuvdna rahkaduvvon Fiertz et al.,
2009, Jernsletten, 1994; Svonni, 1981; Ruong, 1964 vuodul.

1. DALKE - JA
MUOHTTI-
PROSEASSAT JA DAID
VAIKKUHUSAT

2.MUOHTA EATNAMA
NALDE, DAID
PROSEASSAT JA
VAIKKUHUSAT

3. JIEKNAHAMIT
MUOHTTAGIS, CAzIS
JA EARA SAIJIS
MUOHTTAGIS JA DAID
VAIKKUHUSAT

4.MUOHTAFAKTORAT
MASA BOAZODOALLU
LEA VAIKKUHAN

1.a. Oppalas dilli

2.a. Oppalaccat

3.a. Oppalaccat

4, a. Mekanalas

(Riikkaidgaskasas (Riikkaidgaskasas (Klassifikasuvdna- vaikkuhus
klassifikaSuvdna) klassifikasuvdna, vuogadat)
Goike, njuoska 4.a.1 Bohccuid ja
muohta, sldadja, olbmuid manis
metamorfosa jna)
1.a.1 Sladja, krystalla, | 2.b Muohtaie$vuodat | 3.b Slajat 4.b. Luodda-
symbola kategoriijat
4.b.1 Fieski
4.0b.2 luottat
1.b Paramehtarat mat | 2.b.1 Njuoska muohta | 3.b.1 Jiekna 4.c. Guohtun-

vaikkuhit

kategoriijat

kategoriijat

1.b.1 Temperatuvra

2.b.2 garra/dipma

3.b.1.1 Eatnama
nalde

3.b.1.2 Muorain
3.b.1.3 Digggain

4.c.1 Guohtun
4.c.2 Oppas
4.c.2 Ciegar

1.b.2 Biegga

2.b.3 Gassa/asehis

3.b.2 Jiekpahamit
jévrris ja ¢azis

1.b.3 Arvi/muohta

2.b.4 Stratigréfiija

3.b.3 Suddan/jiknon
gearddit

1.C Eara

2.c Aigi

3.C. Aigi

4.d. Eara
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Muohtaterminologiija materiala lea juhkkon njealji valdokategoriija
mielde, main juohkehadéas leat vuollekategoriijat (tabealla 3). Vuollekategoriijat
lea  huksejuvvon sihke muohtafysihkala§ klassifikaSuvnnain  (hapmi,
metamorfosa, stratigrafiija jna.) ja boazodoalu vuoddoeavttuid mielde (Eira et
al., 2010), mat leat merkejuvvon alfanumeralaccat (tabealla 4). Satnelisttus leat
ieSgudet kategoriijat ¢4jehuvvon klassifikaSuvnna nummariiguin. Listu sdhtta
maid systematiserejuvvot klassifikaSuvnna mielde (mielddus 1).

Tabealla 4: Ovdamearka movt muohtaséatnelistu lea huksejuvvon. Gurut bealde lea
tearbmanummar, muohtatearbma, definiSuvdna samegillii ja de klassifikasuvdna.

Nr Tearbma Samegillii Klassifika-
Suvdna

302 | Suomir muohta @ RusS$a, roavvasit muohta. 3.b.3

312 veadahat Baiki gokko lea unnan ja seakka muohta 2.a

dahje muohta ii bisan, gokko veadda,
gokko biegga doalvu muohttaga
dadistaga. Baikkit gokko sahtta veaddan
leat dabalaccat: vadat, jalggat, duoddarat,
stuora jeakkit. Veadahat lea dakkar mas
lea hirbmat buorre guohtun (ja hui buorre
ealat). Sullasas doaba: bieggagaikkohat.

4.4 Guohtun ja boazodoalu vuoddomuohtadoahpagat

Muohtadoahpagat nugo guohtun, oppas, ciegar, fieski, goavvi leat
boazodoalu vuoddodoahpagat (Eira et al.,, 2010). Daid doahpagiid sahtta
defineret dyndmalazzan danne go doabasisdoallu fatmmasta davja sihke
proseassaid ja rievddadeaddji diliid omd. dalkki, aiggi, baikki mielde ja sahtta
maid gohcodit daid arbevirolaSmahtu kompleaksavuogddahkan mii ovddasta
boazodoalu holisttlas ipmardusa (Eira et al., 2011 saddejuvvon sisa). Guohtun-
doahpaga kompleaksitehta ¢4jeha ahte doahpaga sisdoallu lea viidat go dusse
muohtafysihkka, nappo viidat go dusSe muohtasladja. Dan kategoriijai gullet

maiddai eard muohtadoahpagat maid ii sahte dus$e muohtasladjan defineret,
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oppas, ciegar, fieski, goavvi, maid sisdoalu dovdomearkkat fatmmastit sihke

boazodoalloelemeanttat ja muohtafysihkka.

Dat kompleaksa kategoriijat nugo guohtun ja ciegar leat ¢ilgejuvvon
ja digastallon samegiela muohtadoabaanaliisa vuolggasajis man vuoddu lea ahte
doaba lea jurdaga ovttadat mii lea rahkaduvvon daiguin dovdomearkkaiguin mat
gullet muhtun objektii dahje objeaktaklassii (ISO, 1998). Dan gielala§ proscassa
valdooassi lea leama$ defineret doahpagiid ¢ilgehusaid boazovazziid Cilgehusaid
mielde. DefiniSuvnnat c¢4ajehit doahpagiid guovddaS dovdomearkkaid ja
mihtilmasvuodaid (omd., garra muohta, jiekpa gearddit, jieknabodni luotkko
muohttaga ektui, seanas, goike bodni) ja vel unnit ja eanet fasta prototyhpalas

ieSvuodaid (nugo ahte gullet digai, sadjai, stratigrafijii).

4.4.1 Guohtun

Guohtun-doaba cilgejuvvo muohtadiliid ja muohtaslajaid mielde
boazodoalu guodohanstrategiijaid ektui. Mu informanttat definerejit guohtuma
nd: “Guohtun sdani lavejit geavahit go merostallet man adalkit boazu beassa
goaivumiin muohttaga cada bodndi eatnama radjai gos borramus gavdno. Dat
Cilgehus geavahuvvo dusso muohttaga birra, makkar dat lea, iige Ccilge

borramusa birra ja dan dihte dat adno dusse dalvet.” (Eira et al., 2010).

Gielalaccat ii geavahuvvo nu davja guohtun-tearpma okto, dat davja
gaibida saniid mat c¢ilgejit darkileappot guohtun-doahpaga dovdomearkkaid.
Guohtun-doaba lea badjedoaba ja dan vuolledoahpagat leat dajaldatdoahpagat
omd. “buorre guohtun” dahje “heajos guohtun” mii mearkkaSa ahte dat lea
guohtun-tearbma ovttas adjektiivvain. Dajaldattearbman definerejuvvo tearbma
mas leat guokte dahje eanet sani mat eai leat goallostuvvon oktii (Arntz & Picht
1995).

Guohtun lea muohttaga birra sahka, mas leat ieSgudetlagan gearddit.
Juohke gearddis lea iezas earenoma$ dovdomearka garasvuoda dafus, dat lea

rahkaduvvon ieSgudetlagan muohtakrystallain mat balvvain gahccet, ja masa
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biegga ja muohttaga temperatuvra vaikkuhit, ja maid muohtametamorfosa
habme. Leat manga muohtaslaja mat vaikkuhit guohtuma, mat namalassii sahttet
dagahit heajos dahje buori guohtuma (tabealla 5). Iesalddis ii leat dusSe okta
muohtasladja mii Cilge guohtundilalaSvuoda, muhto baicca ollislaSvuohta
muohttaga dafus, namalassii dat 4$8it mat vaikkuhit muohttaga nuppdastuhttima.
Guohtun-doahpaga sisdoallu lea hui kompleaksa ja Sadda vel eanet kompleaksan
dan dafus ahte dasa vaikkuhit aigi, baiki ja dalki. Kompleaksitehta lea
Cilgejuvvon oktii lakton komponeantafierpmadahkan maid 11 leat vejolas Cilget

mottiin njuolggadusaid (Peloquin & Berkes, 2009).

Muohta Guohtun Tabealla 5: Muohtaslajat mat sahttet

positiiva | negatiiva | dagahit heajos dahje buori guohtuma.

Muohtti + -

Vahca

+
Seanas +
Luotkku muohta +

Ceawvi -

Cuonu -

Skava + -

Skarta -

Cearga -

Salka -

Muovllahat -

Oppas + -

Ciegar -

Fieski -

Go boazovazzi lea guohtuma iskame, de ferte geahcCat manga
variabela oktanaga, nugo muohtafysihka, mii ¢4jeha man alki dahje vattis lea
beassat muohttaga ¢ada ja ferte maid geahccat ieSgudetlagan muohtaslajaid.
Guohtuma oppala$ dilli vuolgd das makkar oktavuohta lea muohttagis,
arvvis/muohttimis, temperatuvrras, gos biegga boahta ja man garra biegga lea
(Halfpenny & Ozanne, 1989), ja eard biraslas varidbelat nugo topografiija. Nu
ahte leat unnimus njeallje faktora mat vaikkuhit guohtumii, mat sahttet dagahit
ahte rievda hui heajos dilis hui buori dilldi ja nuppe guvlui, 1) dalki,

temperatuvra ja muohtametamorfosa, 2) aigi jagis, 3) baiki, eanan ja/dahje
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vegetasuvdna ja 4) guodoheapmi (Eira et al.,2011 saddejuvvon sisa; Eira &

Mathiesen, 2011, manus).

Dalki ja temperatuvra sahttet dagahit ahte muohta eatnama nalde
sudda ja de galbmo nu ahte $adda jieknan. Nu suddan-galbmon proseassa sahttet
rahkadit muohttagii gerddiid dahje gertniid (Halfpenny & Ozanne,1989).
Temperatuvragradieanta muohttagis ja muohtagassodat leat dehéla$ faktorat mat
sahttet vaikkuhit proseassa mii dagaha heajos dahje buori guohtuma. Go lea
heajos guohtun, de muohtagierraga ja muohttaga gearddit leat nu garrasat ahte
boazu ii nagot cuvket daid guodudettiin. Madi eanet suddan-galbmon syklusat
leat, dadi garrasit Saddet muohtagearddit, nugo geardni ja cuoyu. Nu Sadda
heajos guohtun danne go muohtadilli lea dakkar ahte boazu ii beasa biepmu
radjai muohttaga cada. Dalki ja temperatuvra sahttet maiddai buoridit guohtuma,
earenoamazit jus lea unndn muohta, ahte muohta lea luotkkus ja bodni 11 leat
galbmon. Lichmu ja lafu biekkat sahttet seaknudit ¢iehkara ja nu muohta Sadda
nu dimis ahte boazu beassa guohtut. Nils Henrik Sara ¢ilge ’Lea nu ahte galbma
dalkkit ja garra biekkat dalvet garradit muohttaga ja garzudit guohtuma. Muhto
biegga ii alot heajut boazodoalu. Garra biekkat liehmu dalkin vaikkuhit nuppe
guvlui; garra biekkat dipmadit muohttaga nu ahte boazu beassa guohtut.” (Eira
et al., 2009). Dehaleamos faktor guohtuma cilgemis, lea bodni. Dehaleamos
aspeakta mii guoska bodnaéi, lea dat ahte muohta dahje jiekna ii galggase jieknut
gitta eatnamii ja Sattuide ja nu "lasset" daid (Routier, 2011). Muohtasladja, mii
jieknu eatnamii, (bodneskarta dahje/ja bodnejiekna), lea vearrdmus muohta

bohccui danne go dat sahtta dagahit boazojamu.

Tabealla 6: Guohtumadiliid vuollevarianttat

Guohtun Guohtun varianttat
Garasvuohta Baiki
hui buorre guohtun njunneguohtun
buorre guohtun goaivvosguohtun
Oalle buorre guohtun
Oalle heitot guohtun biedggus guohtun
heitot guohtun Rudneguohtun
Skoavdeguohtun
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Guohtun-doahpaga vuolledoahpagat Cilgejit darkileappot doahpaga
sisdoalu muohttaga garasvuoda dafus ja baikki, mielde gokko lea muohta.
Guohtundiliid ja guohtunvarianttaid c¢anastagat cajehit guohtun-doahpaga
vuollevarianttaid. Dat kategoriijat main boahtd ovdan makkar muohta lea
(garas/luotkkus) gullet kategoriijai buorre/hui buorre guohtun. Vuollevarianttain
main lea mielde guovllucanastat, gullet kategoriijai hui heitot/heitot guohtun
(tabealla 5). Dan oktavuodas orru guohtun-doahpaga geavaheapmai gullame goit
guokte a88i, nappo 1) man garas muohta baikkis lea (njunneguohtun,
goaivvosguohtun) ja 2) movt dakkar muohta lea baikki mielde: (biedggus
guohtun, rudneguohtun, skoavdeguohtun). Dat arvvostallan lea dasi mielde.
Njunneguohtun, geavahuvvo go galga cilget dili go boazu beassd njuniin
muohttaga cada bodnai. Nubbi sullasa§ doaba lea gutnaguohtun, mainna
muohttaga buohtastahttd gunain, nappo ahte dat lea luotkkus. Dat guokte
Cilgejuvvojit buoremus guohtundassin danne go dakkar diliin lea muohta nu
luotkkus ahte boazu ii baljo darbba$ atnit famuid guohtut. Goaivvosguohtun
geavahuvvo go cilgejit guohtuma nu ahte boazu beassd goaivumiin bodnéi, ja
dat lea maid daddjon leahkit oalle buorre guohtundillin. Heajut bealde lea
biedggus guohtun, rudneguohtun ja skoavdeguohtun maid geavahit go Cilgejit
diliid mat dagahit ahte boazu beassd dusse muhtin sajiin bodnai. Omd. dadjet
rudneguohtumin dalle go muohtaeatnamis leat dego rutnit, mat dabalaccat leat
Saddan njdhcun bievlan cCakcat/skdbman. Dat c¢djeha ahte Cakcadalkkiin ja
earenoamas muohta-/ jiekna$lajain mat dalle Saddet, nugo bodneskarttas, lea hui
stuora vaikkuhus guohtumii. Go lea bodneskarta, de boazu ii beasa bodnai ja dat

dagaha dalvet rudneguohtuma. (Aslak Anders 1. Eira).

Guohtuma karakteriserema sahtta leat sulaid merostallan ipmardusain
mainna sahtta kategoriseret dieduid viiddis kategoriseremiiguin, ja mii maiddai
sahttd seammas ¢4jehit movt olbmo jierbmi orru doaibmame. Sulaid merostallan
ipmardusas geavahuvvo giedahallat kompleaksa vuogadagaid. Das leat diehtu-
oasit ja daid Canastagat sulaid arvvostallon. Dan véldoieSvuohta lea geavahit

giellavudot varidbeliid Cilgemii, lassin lohkovudot variabeliidda (Berkes &
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Berkes, 2009). Kompleaksa vuogadagain, nu go dan oktavuodas bohcco-olbmo-
muohttaga Canastagat ja oktiidoaibmamat, harve leat logut olbmo jurddaSeami
guovddas elemeantan, muhto baicca sulaid meroStallancoahkit (Zadeh, 1973;
Berkes & Berkes, 2009). Sulaid merostallama geavaheami sahtta oaidnit
dajaldagas “hui buorre guohtun”, “buorre guohtun” jna., mat leat giellavudot
varidbelat, sahttet ¢ajehit muohttaga ja bohcco kompleaksitehta dan ektui movt

heivehit guodohanstrategiijaid.

4.4.2 Oppas ja Ciegar

Guohtun-doahpaga doabavuogadaga guovddas doahpagat leat
maiddai ciegar- ja oppas-doahpagat. Dat leat dehalacCat mearkkasumi ja
dovdomearkkaid dafus danne go dat muitalit bohcco birgema dahje ceavzima
arvvostallama birra (Eira et al., 2010). Oppas lea boazodoalu dalvekapitala
mainna boazu galga birget dalvvi badjel (Nils Isak Eira, 2006, persovnnala$
sagastallan). Madi eanet Ciegar dihto guovllus lea, dadi unnit oppas lea seamma
sajis ja nuppe guvlui, nappo madi eanet Ciegar lea ovtta baikkis, dadi heajut
guohtun lea (Eira et al., 2010). Goappasat doahpagiin leat manga
vuolledoahpaga, mat darkileappot ¢ilgejit muohtadili go badjedoaba dahka.

Oppas-doaba definerejuvvo guovlun dahje baikin gos lea muohta mii
ii leat duohtaduvvon, ahte omd. bohccot eai leat duolbman dakko (Aslak Anders
I. Eira). Oppas-doahpaga geavahus ii leat nu olu sturrodagas sahka, muhto
baicca mainna lagiin eallu lea guodohuvvon, omd. jus lea ¢oahkis, de duolbma
diedusge eanet. (Isak Mathis Eira, persovnnala$ sagastallan). Oppas lea muohta
mii dabalaccat lea hui luotkkus ja olles muohttagis, muohtagierragis bodnai,
sdhttet leat dipmé& muohtaslajat nugo omd. vahca, luotkko muohta, seanas (Eira
et al., 2011, saddejuvvon sisa). Jus lea oppas, de mearkkasa dat ahte dakko lea
buorre guohtun (Eira et al., 2010).
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Govus 9: Oppas-

RS variénttat dasiid mielde,

(buoremus et = b heai .
dasi) (dassiz)  (@EsSI3)  (dassia)  ("SUINS puoremus dasis
! | \ I heajumus dassai.
Sillse- Cavde- suglo- dielko- rémso-
oppas oppas oppas il oppas

Das movt eallu guohtu ja movt boazovadzzi guodoha wvuolgd makkéarat
oppasvarianttat Saddet, obbasa buot buoremus dasi buorrevuodas ja obbasa

heajumus déasi buorrevuhtii.

Oppas-doahpagis leat unnimus vihtta vuolledoahpaga dan mielde
makkar oppas lea (govus 9). Buot buoremus oppasdasi varianta, lea silkeoppas.
Dakkar lea baiki gokko eai leat ovttage ealli luottat. Dakko lea luotkko muohta
ja dakkar muohta maid sdhttd dusSe savdnjilit eret. D4t baiki buohtastahttojuvvo
silkkiin, mii lea aibbas linis. Go lea cavdeoppas dahje ainnehisoppas, mearkkasa
dat dakkar baikki gokko ii leat guodohuvvon. Suolo-oppas lea oppasvarianta
mas guovllus leat oppasdielkkut, mat sulastahttojuvvojit suolun. Dat lea sullii
seamma go dielko-oppas, mii muitala guovllu birra gokko boazu ie$ lea beassan
valljet obbasa guododettiin, gokko lea goisten veahd, borralan ja mannan fas.
Ramso-oppas lea saddan danne go eatnamis leat skartadielkkut. Dat ii leat nu
buorre, danne go boazu $adda guohtut dielkkuid mielde. Boazovazzit dadjet ahte
muhtun guovlluin sahtta leat oppas, muhto dattetge ii soaitte leat guohtun, mii
mearkkaSa ahte lea luotkko muohta, muhto eatnama vuosta lea skarton. Dan
dilalasvuhtii daddjo leat botnis vihki, danne go dakko soaitet jieknadielkkut
Cakcat billistan guohtuma. Boazovazzit dadjet ahte go lea ramso-oppas, de lea

guohtumis vihki (Isak Mathis O. Eira).

Ciegar-doaba lea oppas-doahpaga vuostedoaba ja mearkkasa ahte
dakko lea baiki duohtaduvvon, go dakko leat bohccot guhton ja roggan. Ciegar-

doahpaga geavaheapmi eaktuda ahte lea muohta eatnama nalde ovdal go sahtta

65



dadjat ahte lea ciegar. Hui unnan muohttagis ii baljo Satta Ciegar.

Ciegarbaikkiin, ii leat bohccuin dahkamus, danne doppe ii leat guohtun.

Ciegar govvida muohttaga mii lea garas. Proseassa mii dagaha
Ciehkara lea go boazu guododettiin duolbmumiin mekéanalaccat cuvke
muohtakrystallastruktuvrraid, mii fas dagaha ahte sinterenproseassa
dahpahuvvagoahtéd hui jodanit. Mangel sinterenproseassa (mii lea go molekylat
nanusmuhttet ovttaskas muohtakrystallaid canastagaid) Sadda muohta hui garas.
Dakkar muohta lea garraseabbo go Gearga, man garasvuohta 250-450 kg/m®, go
Ciehkaris sahttd leat eanet 500 kg/m®. Danne lea dakkéar baikkis beara garra
muohta bohccui guohtut (Eira, et al., 2011, saddejuvvon sisa). Dabalaccat,

Ciegar dagaha ahte dakko ii sahte Sat dan dalvvi guodohit.

Ciegar-doahpagis leat golbma elemeantta mielde, namalassii ahte 1)
lea baiki gokko leat gudohagat, 2) dakko leat galbma suovnnjit ja 3) muohta lea
dakko hui garas. Dat mearkkaSa ahte dakkar baikkis dabalacCat eai sahte
guodohit danne go muohta lea nu garas, datte ge vuolga dat aiggis goas lea
¢iegarduvvon. Jus ovddabealde juovllaid ¢iegarduvvo guovlu, de lave fas dakko
sahttit guodohit oddasit manyil dalvet. Muhto jus dalvet ¢iegarduvvo, de dan
baikkis ii sahte Sat guodohit ovdal dipmada fas. Go ciegar lea galbmon (garran),
de lea dakkar muohta mii lea nu garas ahte das sahttd Cuolastit bihtd eret.

Boazovazziid Cilgehusa mielde, de 1i leat varas ¢iegar galmmas (garas).

Ciehkara sahtta juohkit goit &ieza ieSgudetldganin dan mielde goas
dat lea $addan (iegarduvvon) ja movt lea $addan (govus 10). Aigi goas lea
Saddan; 1) Cakcaciegar, mii $adda jus lea muohttan &akéat ja de lea
Ciegarduvvon, 2) Skdabmaciegar, lea Saddan go skabman muohtadiggi
guodohuvvo. Dat Ciegar datte ge ii leat nu heitot. 3) dalveciegar, mii dalvet lea
¢iegarduvvon, mii lea Saddan hui garas. Dat lea heajumus dasi cCiegar.
Muohtakonsisteanssa mielde: 4) Njahcociegar, mii Sadda go lea njahcun
guodohuvvon. Odda ja boares ¢iehkara mielde: 5) Varas ciegar lea dakko gokko
aitto lea Ciegarduvvon. Dakko ii sadhte dakkavide guodohit ii ge dakko sahte
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bisénit ealuin, 6) Boares ciegar lea Ciegar mii lea muhtun aiggi ovdal
Ciegarduvvon. Dalkki ja muohttaga divvumiid mielde, de dakko sahtta fas
guodohit go muohta lea garas. Ja Ciegarbaikki mielde: 7) Go lea coahkkeciegar,

de leat Ciehkarat hui Coahkis, eai leat oppasdielkkut gaskkaid (govus 10).

C|egar
(odda/boares) (béiki) ké:;;‘;g; - (4igi)
varas boares Coahkke- njahco- Cakca- dalve- skabma-
clegar Ciegar Ciegar Ciegar Ciegar Ciegar Ciegar

Govus 10: Ciegar-doaba juhkkon cieza vuolledoaban.

Ciegar-doaba lea boaris ja maid maiddai boazodoalloalbmogat mat
geografalaccat leat guhkkalaga, leat geavahan, boazosamiid nuppi guovllus ja
boazonjenetsat nuppe guovllus (Roung,1964). Ciegar, nu go omd. guohtut-
doaba (Eira et al., 2010) leat doahpagat mat lea seilon doloSvuoda arktalas
guovlluid albmoga ealahusvuogi mielde. Ruong (1964) mielde namuhii
Torneaus, gii elii measta 400 jagi das ovdal (1600-1681), c¢iehkara ¢iegarbivddu
oktavuodas. Gielalaccat lea samegiela ciegar-doahpagis boazodoalu oktavuodas

fuolkevuohta Njenetsa, Mansi ja Khanti gielaide (ibid.).

4.4.3 Fieski

Fieski-doaba mearkkasa baikki gokko lea deaskaluvvon muohta maid
boazu lea dahkan danne go dakko lea vazzan ja gudostallan. Fieski lea maid go
muohttagis sahtta luottaid oaidnit. Fieski ii leat njulgestaga muohtasladja, dat
doaba gulld muohttaga luoddakategoriijai. Fieski daddjo leat daid rajiid siste
gokko bohccot leat leamas. Go bohccot leat fitnan baikkis dahje boazovazzit leat
guodohastan dakko, de leat fieskkastallan. Fieskki sahttet ollu bohccot rahkadit,
muhto okta boazu maid rédhkada fieskki. Guodohettiin vudjet boares

fieskemohkiid birra geah¢Can dihte leat go bohccot bahcan dohko. Maiddai go

67



leat ohcame meahccecCorragiid, de boazovazzit eai oza bohccuid alggos, muhto

fieskki ja jus dahje go gavdnet fieskki, de dan gurret jus dette gavdnet bohccuid.

Maiddai fieski-doahpagis leat manga dasi, mat leat aiggi ja
konsisteanssa mielde ja dan mielde gokko fieski lea (govus 11). Dan sahtta
juohkit unnimus 4 vuolledoaban. 1. Ravdafieski sahtta leat fieski ravddas dahje
guovtti ealu gaskka sahtta leat fieskegaska, 2) Boaresfieski gokko lea boares
fieski, de dakko lea ovdal guodohuvvon, 3) Varasfieski lea go aitto lea Saddan
fieskin ja 4) njahcofieski, lea fieski mii lea njahcun Saddan (Govus 11). 2009

¢avcca lei njahcofieski lahka Guovdageainnu.

’ Govus 11: Fieski-doaba

(baiki) kof’\r:i:togatra'n;a) (Odda/boares) vuolledoahpagiiguin
I ' AR

ravda njéhcq— varas boares

fieski fieski fieski fieski

4.4.4 Ritni

Ritni-doaba mearkkasa muohttaga/jiena mii lea darvanan muoraide, ja
dat gulld kategoriijai mas lea jiecknuma birra sahka; jiekna mii lea (i) eatnama
nalde, (i1) muorain ja (ii1) digggain. Nappo samegielas earuhit ddid dan mielde
gokko dat Saddet/leat: bihci, (i) mii lea”asahis” muohta eatnama nalde, ritni, (ii),
mii lea muohta muorain, suhdci, (ii), mii lea jickna muorain ja coddi, (iii), mii lea

jiekna, gedggiid ja dinggaid nalde ja maid muorain.

Ritni Saddé go lea dakkar dalkesorta mii dagaha ahte muohta darvana
muoraide. De Sadda rinadat mii dagaha ahte ii oainne maide muoraid Cada.
Ritnigoahtit sahttd juo skdbman, dakkavide go muohta lea boahtan. Govus 12
¢djeha ahte 2008 skabman lei guhka rinddat, bisttii 45 beaivvi. Golggotmanu
loahpageahcen bihco eatnamat ja javrrit gavdo. Moadde beaivvi mannil Sattai
murku ja beaivvi mannil lei ritnon. Meterologalas dataid mielde lei dalle unnit
go 50 cm muohta (rukses grafa, govus 12), ja dalle i1 lean leamas biegga, muhto

lei buollasiid doallan (alit grafa, govus 12).
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Govus 12: Rinadat bisttii 45 beaivvi 2008 skabman. Grafas: SD c¢djeha man gassa
muohta lei ja TAN lea maximuma temperatuvra.

Ritni mearkkasa ollu boazodollui danne go lea rinadat, de bohccui lea
buorre. Boazu beassa Ciehkadit ritnevuvddiid sisa, gos de beasséa rafis guohtut
(vaikkuha bohcco oadjebasvuoda dovdui) ja orru jaska go ii oidno. Boazovazzi
bargui gal dattege ii leat rinadat nu favdnat danne go dakkarin lea vattis oaidnit
bohccuid go omd. galgéd ¢ohkket ealu ja lea maid diedus vattis dakkarin gavdnat

corragiid (Guodohanstasuvdna 2).

4.4.5 Goavvi

Vuoddomuohtadoaba, goavvi, lea doaba mii ii geavahuvvo
beaivvalaccat, muhto mii dalvet ihtd ekstrema dalkeddhpahusaid vaikkuhusaid
oktavuodas. Goawvi lea doaba, mii Ccilge guohtundili ollislasvuoda ja
definerejuvvo earenoma$ heajos guohtundillin. Goavvi dilis sdhttet bohccot
japmit nealgai. Goavvi i1 geavahuvvo Cilget “dabala$” heajos guohtuma, dalle go
lea cuonu, cearga, ceavvi jna. Goavvi-doahpaga sisdoallu ¢ajeha gova das movt
ekstrema dalkedilit speadjalastet boazodoallovuogadaga rievdama (omd.
struktuvrra, doaimma, organiserema oktavuodas), danne go ekstrema diliid
geazil bohccot nelgot ja nu Saddet boazodollui negatiiva vaikkuhusat. Okta dain

vuostta$ Cilgehusain ekstrema guohtundiliid birra dalvet lea Tromholt (1885)
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almmuhan. Guovdageainnu boazosdpmelaccat leat sullii 12 gearddi vasiha goavi
100 jagis ja geavahan dan doahpaga daid haviid go dakkar dilit leat leamaSan
(tabealla 6).

Goavvi sahtta Saddat go lea assas jiekna eatnama nalde, bodneskéarta
ja/dahje gassa muohta. Faktorat nugo arvi ja Slahtti, temperatuvra,
muohtametamorfosa ja ieSgudetlagan geartnit dagahit ieSgudet dasi goavi. Déat
faktorat leat nie dehalacCat go vaikkuhit guohtundiliide ¢akc¢adalvvi, dalle go

bievlaeanan nuppastuvva muohtaeatnamin ja maiddai olles dalvvi.

Boazovazzit Cilgejit goavi dan mielde man garra vaikkuhusat dain
leat bohccui ja boazodollui. Dakkar dilit leat dabalaccat miha vearrdbut go hui
heajos guohtun dilit. Goavvi-varianttat (govus 13) leat relaterejuvvon dan
mielde makkar goavvi lea. Madi guhkit goavvi bista, dadi stuorit vaikkuhus das
lea boazodollui. Goavi vuolledoahpagat cajehit daid oktavuodaid 4aigai ja
jagiaiggiide. Goavvegidda, bista ovtta jagidiggi, goavvedalvi, fas bista guovtti
jagiaiggi, goavvejahki, lea Cakcadalvvis giddii (jahki) ja nealgedalvi, mii lea

vearramus dili mearkkaSupmi, lea ¢avécas giddii (govus 13).

Govus 13: Goavvi-doaba vuolle-
// \ \ doahpagiiguin.

2 (buot

(1 ]ag’]lalggl ( Jaglalggl) (Jagl) heajus déssi)

goavve- goa,vve goavve nealge-
gidda dalvi jahki jahki

Goavvegidda mearkka$a guhkes gida, go sahttd leat ollu ja gassa
muohta seammas go lea galbma dalkkit, borggat, Slahttit, ja eai baljo leat
bievladielkkut. Goavvejahki lea go dat heajosvuohta bista ¢akCadalvvis gitta
giddii. Jearahallamat ¢ajehit ahte eanas informanttat davjjimusat geavahit goavi
Cilget guohtundilliid giddat ja giddadalvai. Ii okta ge informdnttain geavahan
goavi Cakéa/Cakcadalvvi diliid birra, man sahtta Cilget ahte dalke-/muohtadilit
cakcat dabalaccat easkka dalvet dovdojit. Goavvi sahtta bistit dassazii go muohta
sudda nu ahte bievla. Goavvedilli sahtta leat miehta vissis guovllu, muhto
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maiddai sahtta leat baikkuid. Go lea goawvi, de lea vattis birget bohccuiguin,
sihke ealihit bohccuid dahje doallat Coahkis ealu danne go bohccot mannet

vaikko gude guvlui ohcat ealadaga (informanta c19).

Goavvi mearkkaSa ahte sahtta massit ollu bohccuid, go dat vaikkuha
garrasit bohcco ceavzimii ja ahtanu$Samii ja nu boazodoalu ekonomiijai ja
organiseremii. Goavvejahki sahtta ¢uohcat vihtta jagi ovddasguvlui (informénta
c28). Informénta muitala ahte ekonomalac¢cat sahtta navdit ahte lassin dabalas
jagiin massemii, sahttet goavi dihte Saddet 30% unnit miesit. Dat dagaha ahte
ollu bohccot japmet, njignelasat sahttet reitot, mat sahttet nie buktit miesehis
jagiid. Paivio (2006) cilge ahte goavvi sahttd vaikkuhit maiddai ahte
siidaorganiseren/siiddastallamat sahttet rievdat, nugo molsut johtingeainnuid,
johtolagaid ja orohagaid. Son ¢4jeha ovdamearkkaid Ruotas, Sirga-cearus, mas
siidaorganiseren rievddai goavi geazil, ja mas maiddai manai nu guhkas ahte
boazosamit fertejedje heaitit boazodoalus go nohkkojedje, ja alge eara

doaimmaide, nu go guollebivdui.

Ekstrema diliid historjjalas cilgehusaid analiisa Guovdageainnu
boazodoalus algogeahfen 20-Cuodi logus dala aigai cajehit ahte leat leamas
ieSgudet lagan dasi goavit dan guovllus. Ovdamearkkat goavvediliin
Cajehuvvojit tabeallas 7. Heajumus dasi goavvi, nealgedalvi muitaluvvui leamas
1917/1918, mas garte stuora negatiivvalas vaikkuhusat boazodollui.

Tabealla 7: IeSgudet goavvi —aigodagat, mas nealgedalvi 1917/18 lea merkejuvvon

fiskadiin, 1967/68 ja 68/69 merkejuvvon ruoksadiin leat goavvejagit, ja 1958-1961 ja 1997
merkejuvvon ruonain leat goavvegidat.

Jahki Goavvegidda Goavvejahki nealgejahki
1907/08 goavvegidda

1917/1918 nealgedalvi
1957/58 goavvegidda

1960/61 goavvegidda

1968/69

1971 guhkes gidda

1973 guhkes gidda

1996/1997 goavvegidda

1997/1998 heajos gidda

1998/1999 heajos gidda

1999/2000 heajos gidda
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Ovdamearkan cajehan ekstrema dalkediliid vaikkuhusa man birra
Guovdageainnu boazosapmelas (riegddan 1909) cilgii 1917/1918 jagiid leat
nealgedalvin, dat jahki go bohccot jdpme nealgéi. Son ¢ilgii na:

Dat ii lean suohtas jahki. Dalle lei nu heitot ahte dat ii oba birgen ge, dalle Sadde
johttat gosa nu. Sii geat eai biedganan oaldt siiddaiguin, dat johttdjedje dainna mii lei

bahcan. Muhtimat biedganedje ja nu dat dusse manne dat bohccot, muoraid mielde ja
juohke guvlui. Doppe ii lean ealét.

Son muitd ovdala$ juovllaid, go ¢akcat lei borgan hui gassadin ja de
fas arvvi hirbmadit ja galmmii nu ahte Sattai jicknan. Dalle lei nu garas ahte
Sadde Cuollat suvnnjiid bohccuide danne go jiekna lei 10-15 ¢cm asu. Sii maid
culle jieknalaiggahagaid, laigejedje daid eatnamis eret, ja go jorgaledje daid,

dain lea jeagil gitta, maid bohccuide adde.

Karasjok (97250): 1917-1918

Govus 14: Geavahettiin
®  temperatuvra-, arve/muohta- ja
muohta gassodagadataid mat
Karasjogas leat mihtiduvvon
1917-1918 sahttet navdit ja cilget
Guovdageainnu dalkediliid
(Hansen-Bauer, 2010).

60 7 8 9% 10

0 22 0 4 50
10 20 30 4 5

40 0

50 40 30 2
50 40 30 20 0 0

Historjjalas meteorologala$ datain sahttit oaidnit dalkediliid mat ledje
1917 cakcadalvvi (rukses riegga siste, govus 14) ja mat sahttet leat dagahan
nealgedalvvi. Déalkedatat ¢ajehit ahte golggotmanu alggus ledje buolasgradat ja
maiddai muohtadalkkit, mat dagahedje 20 cm muohttaga. Muohta fas suttai, ja
arvideamis jienui go ledje buolaSgradat dakkavide go mannil go lei suddan.
Temperatuvrrat molsasuvve galbma gradas lieggagradaide ja nie joatkaSuvai.
Grafas sahttit vel oaidnit ahte golggotmanu loahpas gitta alggogeahcai

skabmamanu Sattai oanehis bievladigodat dien geazil. Go de muohttigodii, de
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bijai 30 cm muohttaga moatti beaivvis. Boazosdpmelacfaid muitalusat
cakCadalvvi dalke- ja muohtadiliid birra sahtte heivet meterologalas dataid

Cilgehusaide seamma aiggis (govus 14).

Johan Turi Ccilgii muohtadoahpagiiguin  1910:is movt lea go
bievlaeatnamis rievda muohtaeanamin ja movt dat muohtaslajat Sadde. Dainna
Cilgehusain ¢ajeha Turi man dehalaccat dalkedilit cakcat sahttet leat
dalveguohtundiliide.

“Ja dat lavejit ragat loahpas njazut, ja dalle lea gale jo muohttan eatnamii. Ja daid
aiggiid, go sarvat leat golggohuvvan, daid aiggiid lave alo njahcu, ja dat njahcu
gohcoduvvo golggu njdhcun. Ja dalle lavejit biestit ealuid, dainnago dalle leat hui heajos
dalkkit - mierkkat ja arwvit. Ja go olu njazuda, de bievla soames sajiid ja muhtun
baikkiide bahca muohta ja go galbmo, de Sadda dat muohta jieknan - dahje gohcoduvvo
bodneskéartan. Ja dat bissu olles dalvvi dakkarin go dalle lea, go manjemus njédhcu nohké
ja galbma ilbmi boahta. Muhto jos dalle daid ovdalis namahuvvon njazuid [aigge] ii
billis muohttaga, de gal boahtd buorre dalvi, jos ii Satta gassat muohta.Muhto gal dat

guohtu boazu oba gassada, go lea buhtis bodni, go ii leat jiekya botnis. Ja dat aigi lea,
goas samiin lea ballu, makkéar dalvi boahta. ” (Turi, 2010:43)

Déat badjel 100-jagi boares ¢ilgehus ¢ajeha ahte elementtat maid Turi dalle
namuhii leat hui mearkkasahttin guohtumii, nugo jus njdzuaigge muohta jieknu
ja Saddd bodneskartan, leat ain ddn diggi seamma mearkkaSahttit. Dat ¢ajeha

kontinuitehta sihke doahpagiid sisdoalus ja maid diliid gullevas ¢ilgehusain.

4.5 Arbevirola§ mahttu muohttaga, heiveheami ja
resilieansajurddaseami birra

IPY EALAT-proseavttas navdet ahte arbevirolad mahttu, mii lea
sdmegiela fagadoahpagiin, lea vuoddun boazosapmelac¢éaid navccaide movt
coavdit diliid ja heivehit iezaset rievdamiidda (Tyler et al., 2007; Maynard et al.,
2010; Eira et al., 2010; Magga et al., 2011; Eira & Mathiesen, 2011, manus).
Dan kapihttalis digaStalan movt boazodoalloservodat lea dusten luondduroasuid
nugo goavi ja eara heajos guohtundiliid dalvet resilieanssa ipmardusa mielde.
Resilieansa sahtta oanehaccat ¢ilget na: siidda navccat dahje vejolasvuodat omd.

mannil goavi, beassat seamma dillai mii lei ovdal. Resilieanssa sahtta defineret
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ieSgudetladje, muhto okta definiSuvdna lea dat kapasitehta dahje navccat mat
muhtun vuogadagas leat dustet roasuid, ja dat movt vuogadat nagoda iezas
oddasisorganiseret roasuid rievdademiid aiggi ja movt de nagoda doalahit iezas
guovddas doaimmaid, struktuvrraid, identitehta dalle go rievdamat ddhpahuvvet
(Berkes & Turner, 2006). Resilieantaservodagat leat dakkarat mat nakcejit birget
mannil vahagiid, maid luondduroasut leat dagahan. Gaillard (2006) ¢alla ahte
luondduroasut leat luonddufenomenat mat aitet olbmuid, struktuvrraid ja
ekonomala$ 48siid. Luondduroasut sahttet ee. leat eanandoarggastusat,
stoarpmat, dulvvit ja goikkadagat, muhto baikkalac¢at dat fertejit defineret mii
sidjiide lea roassun. Boahttediggi globalaliegganeami negatiiva vaikkuhusat mat

Cuhcet muohttagii, sahttet karakteriserejuvvot luondduroassun boazodollui.

Muohtadoahpagat nugo bodneskarta, bearta, cuonu, ceavvi, main
buohkain lea dehalas arbevirolas mahtu sisdoallu, leat geavahuvvon observeret
ja gozihit muohttaga, maiddai luondduroasuid oktavuodas. Ceavvi lea
muohtadoaba geavahuvvo Guovdageainnus ja man sisdoallu lea garra muohta
giddat (Eira et al., 2010)

Eara guovlluin, nugo lullisami guovlluin, leat doahpagat mat sahttet
leat davvisamegiela doahpagiid sullasaccat, omd. "tsievie"-tearpmas (man
mearkkSupmi lea jicknageardni jeahkala nalde; garra muohta mii guodda smévva
bohccuid) (Laila Matsson Magga, 2012, pers. gulahallan) orru leamen
korrelasuvdna davvisamegiela ceavvi-doahpagiin. Turi (1933), gii lei
Guovdageainnus eret, calla ahte ceavvi lea Cilgehus heajos guohtumis dalvet.
Ceavvi lea garra muohta man vuolde lea vel geardni ja go dakkar muohtadilli
lea, de bohccot biedganit ozadettiin borrosa, ja danne boazosapmelaccat eai

nagot doallat ealu Soahkisin®,

8 Jorgalus engelasgielas, go lea dusse dan versuvnnas: “Tscevve is hard snow with a snow-Crust
underneath it, and, when the snow is of the consistency, then the reindeer herds spread widely
in search for food, and then the Lapps can’t hold the herds together. ”(Turi, 1933)
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Turi gohéodii “ceavvin” daid olbmuid geat dakkar heajos
guohtundiliin barge. Son ¢alla “Ja dat mat ceavvin gohccojit, dat leat ozZon dan
nama ceawvi das, go sii leat algan ceavvedalvvi coaggit deid bohccuid mat leat
biedganan miehta vuvddiid, nu go ceavvejagiid ferte boazu biedganit
nelggiiguin miehta vuvddiid. Ja go "ceavit" alge veaddit bielloherggiid, de dat
bohte vaibbatbohccot biellu lusa, ja de sii alge biebmat deid ja reainnidit.”
(Turi, 1910, 2010).

Sami arbevirola§ mahttu muohttaga birra lea dehala§ oassi
Guovdageainnu  boazovazziid  resilicanssajurddaseamis. Nu  séhtta
resilieanssajurddaseapmi leat veahkkin arvvostallat luondduroasuid ollislac¢at
(Hewitt, 2004; Berkes, 2007). Resilieansa giedahalla olmmos-ekovuogadaga
Canastagaid ja dan vuodul sahttd arvvostallat man rass$i vuogadat lea go garva
juohkimis vuogéddaga fysihkalas ja servodatlas beliid. Dat giedahalla
dyndmalac¢at responssaid mat gusket luondduroasuide, ja maiddai “geahéca”
boahttedigai, mii veahkeha suokkardallat politihkalas vejolasvuodaid das movt
eallit eahpesihkkaris ja rievddadeaddjediliin (Berkes, 2007). Arbevirola§ mahtu
sisdoalus leat davja diedut movt olbmot sahttet heivehit iezaset dramatihkala$
birasrievdamiidda (Reinert et al., 2009). DAl orrot lassaneame duodastusat das
ahte baikegottiid vasahusat ja arbevirola§ mahttu, fievrreduvvon buolvvas bulvii,
sahttet Saddat dehalazzan go galgd birget luondduroasu-aiggi (Hewitt, 2004;
Berkes, 2007). Boazodoalu ja meteorologalas historjjalas dataid vuodul ja
vuorrasit olbmuid njalmmalas muitalusaid vuodul lea vejolas oazzut eanet
dieduid das movt boazodoalloservodagat leat birgen ja heivehan diliid goavi
vuolde ja manpel goavi. Informanta (C28) Cilgii movt goavvi lei sivvan dasa ahte
bohccot japmet nealgdi, ahte Saddet miesehisjagit luonddu roasuid dihte, ja ahte
bohccot 0zzot davddaid. Goawvi vaikkuha njinpelas bohccui negatiivalaccat,
namalassii nu ahte das ii leat mielki njamahit ruksesmisiid, mat dan geazil
sahttet japmit. Buot boazovazzit geat leat leamas$ mielde proSeavttas muitalit

ahte ealut unno sakka mannil goavi. Go buohtastahttd goavvejagiid Oarje-
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Finnmarkku boazologuiguin (almmolas$ loguiguin), de oaidnit ahte boazologut

dabalacc¢at njidjet mannil goavi (govus 15).
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Govus 15: Oarje-Finnmdrkku boazolohku 1945 rdjes dala digdi. Alit linja édjeha boazologu,
rukses stoalpu édjeha goavvejagiid ja ruond fas goavvegidaid. (Almmolas déatat
Boazdoallohalddahusas, Norggas).

Luondduroasut, nugo goavit, mat leat leamas Oarje-Finnmarkkus nu
guhka go olbmot muitet, beroskeahtta das man stuora ealut (boazologut) ledje,
¢ajehit movt dat vaikkuhit guohtunvejolasvuodaide dalvet. Okta ¢ilgehus manne
goavadat Sadda, sahttd leat Davvi Atlantalas osillasuvnna vaikkuhusat (eng:
North Atlantic Oscillation) (NAO). NAO lea dalkkadatlas fenomena mii
Cilgejuvvo osillasuvdnan, mii lea bieggadeaddoerohus meara dasis Islandda
badjel ja seamma deattut Asorasullaid badjel (Hurrel, 1995). Aigeraiddut ¢ajehit
movt NAO indeaksa sahttd varieret 10-jagi skalas ja vaikkuhit
dalvetemperatuvrra Skandinavias. Eanemus dovdojit garra positiiva dahje
negatiiva NAO-fasat Skandinavias cakcadalvvi, dalvet ja giddadalvvi
(www.met.no), mat orrot heive dasa go boazovazzit karakteriserejit heajos
guohtundiliid. Sis-Finnmérkku dalveguohtuneatnamiin orro
aibmotemperatuvrras  stuora variaSuvdna jagi gaskka ja dat variaSuvdna
belohahkii korrelere NAO (R =0,5) (Magga et al.,, 2011). NAO-indeavssa

variaSuvdna ¢ajehuvvo govvosis 16.
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Govus 16: NAO-indeavssa variasuvnnat ¢avécaid (1873—2000) ovttas runta cuoggdiguin mii
merkejit historjjdlas goavvejagiid 1917, 1967 ja 1996 Guovdageainnu boazodoalloguovilus
ja mat heivejit oktii negatiiva cakéa NAO-fasaiguin (Rahkaduvvon Jianping, 2003 mielde).
NAO véikkuha ollu davviguovlluid elliidslajaide (Ottersen et al.,
2001). Positiiva NAO-indeaksa govviduvvo dainna ahte orjjes biekkat lassanit,
negatiiva NAO fas buktd unnit orjjeS dahje nuorti biekkaid Skandinaviai
(www.met.no), muhto ii leat aibbas CcCielggas man ollu dat cuhcet Oarje-
Finnmarkui. Orru ankke nu ahte heajos- dahje goavvejagit dalveaiggi Saddet
manpil go ¢akcadalvvi lea leama$ negatiivvala§ NAO-fasa. Oarje-Finnméarkku
boazodoalu historja ¢ajeha ahte 1917/18, 1967/68 ja 1996/97 leat mihtilmas
goavvejagit, mat dagahedje ee. nealggi ja boazojdmu. Mu hypotesa lea ahte
Oarje-Finnmarkku historjjalas goavvejagiid sahtta Cilget Gakéadalvvi garra
negatiiva NAO-fasain (Govus 16).

Boazovazziid observasuvnnaid mielde, mas muohtadoahpagat
adnojedje indikahtorin, ledje siiddain iesgudetlagan heivehanvuogit hehttet
boazomassimiid, ja nu birgehit ealu ja dainnalagiin ceavzit goavi ¢ada ja vel
birget goavi manpil. Mun navddan ahte boazovazzit ja siiddat, geat cevzet
dakkar ekstrema dalvediliid cada, c¢ajehit alla resilicanssa rievdamiidda
geavahettiin arbevirola§ mahtu muohttaga birra iezaset beaivvalas gielas ja
gulahallamis. Muitalusat Cujuhit ahte boazovazzit sdhtte massit measta olles ealu
goavi dihte, muhto dan mannil nagodedje fas ovdanit measta seamma dassai go

ovdal. Pidivio, (2008), ¢alla ahte 1930-jagiin ledje dakkar heajos jagit Sirga-
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cearus Ruotas. Dakkar ekstrema dalkediliid oktavuodas lea resilieansa mihttu
das man bures servvodat dahje ovttaskas olmmo$ nagoda dustet rievdamiid.
O’Brien eardiguin (2009) navdet ahte resilicansejurddaseapmi adda odda vuogi
ipmirdit kompleaksa heivehanvuogadagaid ja sahttd addit guovddasipmardusa
das movt ovddidit servodatSiehtadusaid, mat dorjot ieSgudetlagan

stivrenvuogadagaid.

Ekstrema guohtundiliid vasihemiid bokte, leat boazovézzit oahppan
movt sahttet heivehit diliid rievdamiid mielde ja birgema dihte geavahit
ieSgudetldgan heivehanstrategiijaid. Heivehanstrategiijat leat vuogit maid
ovttaskas olmmos, siiddat ja servodagat geavahit rievdadit iezaset doaimmaid ja
dassemiin heivehit baikkala§ njuolggadusaid ja asahusaid sihkkarastin dihte
iezaset ealdhusaid (Berkes & Jolly, 2001). Boazodoalus leat geavahan unnimusat
njeallje heivehanstrategiija goavadagaid oktavuodas, 1) diktit biedganit ealu nu
ahte boazu ie§ gavdna borramusa, 2) Sirdit dahje johttit ealuin eard sadjai/guvlui
(mobilitehta vejolasvuohta), 3) johttit davas geasseorohahkii dahje/ja 4) biebmat
bohccuid suinniiguin dahje pelletsiiguin (tabealla 8). Daidda lassin vel 5)
sihkkarastit ahte ealus galget leat ieSgudetlagan bohccot, ealu girjaivuohta
(Oskal, 2000), mii sahtta leat heiveheapmi guhkit &igai. Dat heivehanmallet leat
vaikkuhan dasa ahte siiddain lea leamas vejolasvuohta joatkit doaimmain manpyil

goavi.

Tabealla 8: Goavveheivehanstrategiijat

Jahki Heivehanstrategiijat
Biedganit | Siridt dahje johttit Johttit Biebmat
diktit eard sadjai/guvlui davas
1917/1918 X X
1958 X
1967/68 X
1996/97 X X

1917/1918 strategiija dasa movt birget goavvin, lei diktit ealuid
biedganit nu ahte boazu ie$ gavnnai borramusa. Nubbi vuohki lei johttit eara
sadjai, gos lei ealat. 1958 giddadalvvi heivehanstrategiija lei johtit ealuin
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nuorttas-lulas, gitta Javrrasduoddarii, mii lea guovlu nuorttalulabealde
Guovdageainnu ja mii guhkd 1950-loguin adnui liigeguohtuneanamin, gos
siiddat feara man siva dihte besse guodohit jus ieZaset orohagas 11 lean
birgejupmi (Hagvar, 2006). 1967/68 goavvejagi johte ollu Guovdageainnu
siiddat arra dalvvi davés, geasseorohahkii. 1997 geavahi$gohte odda strategiija
heivehit diliid dalkkadatvaikkuhusaid geazil. Dalle biebmagohte muhtun siiddat
ealuid, ja muhtun siiddat fas johte arrat geasseorohagaide. Informanttat muitalit
ahte ii lean dabalas dalle vel biebmat. Jus galga sahttit geavahit daid strategiijaid
guhkes aiggi heivehemiid véaras ekstrema muohtadiliid oktavuodas ja maid
boahtte aiggi dalkkadatrievdamiid vaikkuhusaid oktavuodas, de fertejit
boazodoalus leat vejolasvuodat dahje fleksibilitehta das movt geavahit eatnamiid
ja movt guodohit. Dat fleksibilitehta addd boazovazziide vejolasvuoda heivehit
dalkkadatvariaSuvnnaide ja doalahit resilieanssa. Dutkamat boazodoalu sosiala
organiserema birra (Turi, 2008), duodastit ahte boazodoalu siskkaldasresilieansa
dustet dalkkadateahpesihkkarvuodaid dahkko arbevirola§ ekologala§ mahtu
vuoduin (Magga et al., 2011a). Boazovazzit heivehit diliid rievdamiid mielde
geazosgaskka (Reinert et al., 2009). Danne sahtta arbevirola§ mahttu muohttaga
rievdama birra ja samegiela muohtadoahpagiid geavaheapmi veahkehit hukset
baikkalaccat resilieanssa dalkkadatrievdamiid oktavuodas. Boazodoallu sahtta
doalahit alla resilieanssa ekstrema dalkediliid oktavuodas iezaset mahtuin, man

oassin lea giella.

Manemus 50-jagiid lea boazoealdhus olu nuppéstuvvan (Eira, 1984;
Saijets & Helander-Renvall, 2009), mii maid sahtta vaikkuhan boazodoallogillii.
Boazosapmelaccat dovddahit ahte boazodoalu barggu oasit rivdet nu jodénit ja
ahte boazodoalu bargovuogit, sahttet oalat nohkat (J. Magga pers. sagastallan,
2003). Dalkkadatrievdamiin daidet Saddat mearkkasahtti biraslas, ekonomalas,
kultuvrralas ja gielala§ vaikkuhusat sami boazodollui. Juohke hedjoneapmi
giellastruktuvrras ¢ajeha maiddai birasipmardusa hedjoneami, mii vaikkuha
ovdde$ buolvvaid oahpahan luonddumahttui ja mailmmi oidnui (N&kkaldjarvi,

2009). Lea ballu ahte bargovuogit, giella ja boazodoallu sahtta nohkagoahtit ja
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nie geavatla§ bargu maiddai rievda. Kalstad (1999) ¢alla ahte jus
boazodoallofagala$ dajaldagat ja doahpagat javket beaivvalaS anus, de Sadda
heahti maiddai boazodoallofagala§ bargui. Giella lea dehalas gaskaoapmi
kulturheiveheaddji mahtu dulkomii. Danne ferte arbevirola§ mahtu seammaladje
gahttet go giela gahtte (Nakashima, 2000; Nakashima & Roue, 2002).

Go giela geavaheapmi, mii lea boazovazziid mahttovuoddu, hedjona,
sahtta dat mearkkasit ahte arbevirola§ halddaSanmalle rievda, mii sahtta ras$udit
boazodoalu. Akkastallo ahte dalkkadatrievdamiidda heiveheapmi lea juoga mii
boazodoalus dahkko baikkalas désis. Dat gaibida ahte baikkalas arktalas$
guovlluid jodiheadd;jit fertejit guhkesaiggi ceavzilvuodajurddaseami birra oazzut
oahpu, mas geavahit sihke diedalas, vasdhusmahtu ja baikkala§ mahtu (Turi,
2009). Doalahan dihte alla resilieanssa ja heivehanstrategiijaid, mat leat
hutkojuvvon dalkké&datrievdamiid vasahusaid vuodul, fertejit rahkaduvvot
earenoama$ heivehuvvon oahppofilaldagat nannen dihte boazovazziid
arbevirola§ mahtu, kultuvrrala§ ja gielala§ vuoigatvuodaid (Bongo, 2010).
Jahkku lea ahte dakkar heivehanstrategiijat sahttet doalahit Finnmarkku
boazodoalu resilieansan nu ahte boazodoallu sahtta gierdat dalkkadatrievdamiid.
Njalmmalas muitalusaid bokte, ekstrema guohtundiliid birra maid olbmot
muitet, jahkan sahttit oazzut odda mahtu ja ipmardusa boazodoalu birra, mat

sahtta Saddat dehalas oahppun boahttediggi boazodoallohdlddaSeapmai.

5. LOAHPPAJURDAGAT

Dan fagaidrasttideaddji barggus, lean gielalaccat guorahallan
muohtadoahpagiid, mat leat anus geavatla§ sami  boazodoalus
dalkkéadatvariabilitehta ja —rievdama ektui. 318 doahpagis (mielddus 1), mat
Guovdageainnus geavahuvvojit muohttaga olis, lean muhtun guovddas
doahpagiid cilgen darkileappot das movt dat geavatlacCat adnojit ieSgudege
guohtundillin ja fysihka ektui. D4t guorahallan ¢4jeha ja digaStalla muohttaga

nuppastuvvama guovtti perspektiivvas boazodoalu oktavuodas.
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Dat guorahallan ¢4jeha muhtun muddui ahte boazovazziid
muohtadoahpagiid geavaheami vuoddun leat boazodoalu vuoddoeavttut
dalvemailmmis aiggi, sisdoalu, muohtafysihka ektui. Muohtadoahpagat leat
davja dyndmalaccat danin go doahpagiid sisdoallu lea proseassaid ja diliid birra
mat rivdet dalkki, aiggi, baikki mielde. (1. artihkkalis) Bohtosat cajehit ahte

muohtadoahpagat Catnasit geavaheami ja bargguid oktavuodaide.

Muohtadoahpagiid mangggadimenSunala ipmardus ¢ajeha ahte muhtun
doahpagiin leat Cielga muohtafysihkkadovdomearkkat, maid sdhtta buohtastahttit
definiSuvnnaiguin mat leat riikkaidgaskasa§ muohtaklassifikaSuvnnain. Eara
doahpagat gullet ieSgudet guodohanstrategiijaide. Boazovazzit observerejit ja
halddasit muohttaga guovtti perspektiivas, muohtafysihka mielde ja ealu
ekologiija mielde dalveguohtoneatnamiin, mii mearkkaSa ahte sis lea holisttalas

maéhttu ja —oaidnu muohttaga birra. (2. ja 3. artihkkaliin)

Siida-vudot gozihanvuogadagaid vuodul, ovttas jearahallamiiguin,
lean sahttdn  dokumenteret movt muohttaga vaikkuhus beaivvala$
boazobargguide govviduvvo. Goziheami  bohtosat  ¢4jehit  ahte
dalveguohtuneatnamiid geavaheapmi lea strategalas ja systemahtala$ baikki ja
siilddaid muohtadilliin jagiid ja baikkiid ektui. Juohke siiddas lea iezas
earenoma$ guohtundilli, mii vattisin dahka buohtastahttit nuppi siidda dili

nuppiin ja generaliseret dilliid. (2. artihkkalis)

Muhtun vuoddomuohtadoahpagat, mat leat anus boazodoalus, leat
kompleaksa kategoriijat, dan mielde ahte doaba sisttisdoalla oktanaga ollu
faktoraid nu go dieduid muohttaga, muohtadiliid, muohtafysihka, dalkki,
temperatuvrra, baikki, aiggi ja bohcco/olbmo vaikkuhusaid birra. (1., 2. ja 3.
artihkkaliin) D4t muohtadoahpagat, mat leat dehdla§ oasit boazodoalu
arbevirolas mahtus, leat aibbas darbbaslacCat beaivvalas boazobarggus, Daid
dehélasvuohta vuhtto maiddai das go doahpagiin leat manggat vuolledoahpagat,

mat Cilgejit darkileappot baikki, &iggi ja muohtakonsisteanssa. Goawvi lea
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maiddai dakkar doaba, danne go das leat diedut ekstrema dalkkadatdiliid birra,
mahttu movt heivehit dalkkadatvariaSuvdnii ja boazodoalu resilieanssa- ja
ceavzilvuodamahttu. Muhtun  muohtadoahpagat speadjalastet muohta-
nuppastuhttimiid, maid ferte ipmirdit jus boazodoallu galga lihkostuvvat. Dat
leat dehalacCat go galga arvvostallat boahtteaiggi dalkkadatrievdamiid

vaikkuhusaid boazodollui.

Samegiela muohtadoahpagat leat oassin boazodoalu
fagaterminologiijas ja leat olu anus beaivvala$ boazobarggu gulahallamis dalvet.
Muohtadoahpagat speadjalastet boazovazziid arbevirola§ mahtu movt halddasSit
ealu dalvemailmmis ja movt sii orrot halddaseame kompleaksa vuogadagaid
geavahettiin mentalagovaid ja Calekeahtes njuolggadusaid (“rules of thumbs")
(1., 2. ja 3. artihkkaliin) Dakkar mahttu lea vaikkuhan boazodoalu seailumii
doloza rajes dassazii, dal go olggobeale 4sSit orrot vaikkuheami nu garrasit
boazodollui, nu go dalkkéadatrievdamat, guohtuneatnamiid massin ja globaliseren
(4.artihkkalis). Arbevirola mahttu lea dehala§ eaktun dasa ahte boazodoalu
ceavzinvuoddu ja kultuvra cevzet boahtte aiggis. Boazodoalu terminologiija ja
mahttu leat dehalas§ vuoddun guohtungozihanvuogadaga ovddnahttimis boahtte

aiggis ja dat sahtta veahkehit siiddaid hukset baikkalasresilieanssa.

Dovddahan balu das movt boahtte aiggis geavas boazodoalu fagagiela
ja mahtu geavahemiin Norgga boazodoalloeisevalddiin. Go einnostuvvo ahte
dalvetemperatuvra loktana gavcciin gradain Oarje Finnméarkkus, de soaita
maiddai fertet vuordit ahte muohta- ja guohtundilit rivdet. Dat rievdamat
deattuhit man dehalas lea boazosapmelaccaid beaivvalas fagagiela geavaheapmi
ja giela mahtu boahttediggis. Einnostuvvon dalkkéadatrievdamiid séhttet
vaikkuhit ahte omd. Guovdageainnus sahttet javkat muhtun muohtadoahpagat
boazovazziid dala beaivvala$ giela ektui. Jus sami boazodoallu ja boazodoalu
heiveheapmi dalkkadattvariabilitehtii ja -rievdamiidda boahtte aiggis galga
ceavzit, de ferte mahttit halddasit eahpesihkkaris luonddudiliid. Déat gaibida

ieSgudetlagan mahtu, ja dan dihte ferte ovttastahttit sihke eamialbmot
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boazodoalloarbevirola§ méhtu ja oarjemailmmi diedala§ méhtu gulahallama
dihte. Lea dehala$ geavahit ja bisuhit boazodoalufagagiela ja -fagaterminologiija
boazodoalu halddaSeamis ja halddahusas. Lea maiddai dehalas hukset
vuogaddaga mii dahkida ahte maiddai eardlagan mahttu geavahuvvo go
oarjemailmmi mahttu. Dan barggu vuodul navddan ahte lea darbu ovttastahttit
guovttelagan mahtu huksen dihte sosiala—ekologlas resilieanssa vuogadaga nu
ahte lea vejolaS halddasit eahpesihkkaris luonddudiliid. Samegiella, mahttu ja
resurssageavaheapmi ¢4jeha vuogadagaid oktiiCanastagaid. Dan barggu vuodul
orru lunddola$ arvalit ahte riikka heivehanstrategiijat fertejit valdit vuhtii
boazodoalu arbevirola§ mahtu, ja kultur- ja giellavuoigatvuodaid nu ahte dat
valdojit mielde heivehanstrategiijaide dalkkadatrievdamiid dustemii. Danne lea
dehalas rédhkadit odda servodatSiehtadusaid gaskkal boazodoalu ja servodaga,

masa boazodoalu arbevirolas mahttu ja -giella valdo mielde.

83



84



THE INTRODUCTION OF THE THESIS IN ENGLISH,
TRANSLATED FROM SAMI LANGUAGE.

Part 1
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ABSTRACT

This thesis is a linguistic study with an interdisciplinary perspective with
the aim to investigate the content and the use of Sami snow concepts about grazing
conditions for reindeer on snow covered ground in Sami reindeer herding in
Guovdageaidnu, Norway. As basis for the analysis of snow concept, interviews,
linguistics, and physical aspects and reindeer herders’ knowledge was used, thus
combining indigenous people’s knowledge and snow physic measurements. In addition,
a siida-based monitoring system based on herders’ specialist language was developed,
where herders from five different siidas used herding diaries in monitoring and making
daily observation of variations in snow condition, wind, precipitation, topography
related to herd behavior and welfare. 318 snow related concepts used by reindeer
herders in this area, contain factors that affect reindeer survival and sustainability, well-
being of reindeer and the human working conditions. The concepts contain a set of
characteristics belonging to reindeer herding and snow physics, and their
multidimensional content show that some concepts are based on the physical
characteristics of snow and can therefore be compared with international snow
classification, while others have elements connected to the different herding strategies.
Some snow concept are complex categories in the sense that a term contains and
includes many factors simultaneously, such as information of snow, snow conditions,
snow physics, weather, temperature, location, time and impacts of animals and humans.
Snow concepts are central for daily work with the reindeer, and constitute important
parts for reindeer herders’ traditional knowledge. Reindeer herders observe and manage
snow from two perspectives; the snow physics and the ecology of herds in the winter
grazing area, which reveals a holistic knowledge and view. The data indicate strategic
and systematical use of grazing areas in terms of time and space and, shows variability
between the siidas in terms of snow conditions between years and between pasture
areas. Every winter siida has its unique grazing condition, which makes it difficult to
compare one siidas grazing condition with others, and draw general conclusions. The
use of S&mi snow concepts mirror reindeer herders’ traditional knowledge of the
management of the herd on snow covered ground and how herders deal with these
complex systems. This kind of knowledge has contributed to the survival of reindeer
herding since time immemorial. The analysis of snow concepts show the importance of
using Sami reindeer herders’ specialist language and traditional knowledge in
mainstream the governance of reindeer herding. Thus The national adaptive strategies
must recognize reindeer herders’ traditional knowledge, and their cultural and linguistic
rights must be included in adaptation strategies for climate change. This requires
different ways of knowing, combining both herders’ experienced-based knowledge and

scientific knowledge.

Keywords: Sami language, snow concepts, “guohtun”, reindeer herding specialist
language, traditional knowledge, snow physics, climate.
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1. INTRODUCTION

“When the herd has their needs met, the reindeer herder’s mind is calm and all is well,
no matter how much hardship and effort he has experienced. On the other hand, he is
seized by hopeless restlessness and despairs if, as sometimes happens the herd cannot
find pasture because the ice crust has settled on the lichen. "(Smith 1938:311)"

This thesis investigates a system of Sami snow-concepts as well as
the significance of snow for Sami  reindeer  pastoralism in
Guovdageaidnu/Kautokeino, western Finnmark, Norway. Linguistics, physical
science and reindeer herders’ knowledge have all been used as basis for the Sami
snow concept analysis in this work. This is a first step to gaining insight into the
effects of weather conditions on local snow conditions and thereby the grazing

conditions for Sami reindeer herding.

This study is a part of the IPY (International Polar Year Project)
EALAT Reindeer herders’ vulnerability network study, a following up to the
Arctic Climate Impact Assessment (ACIA) (ACIA, 2004).The IPY was a large
scientific program, organized through the International Council for Science
(ICSU) and the World Meteorological Organization (WMOQ) and was actually
the fourth international polar year. An estimated 50,000 participants from more
than 60 countries have been involved this time in more than 200 projects, in
range of physical, biological and social research topics. One of the very few IPY
research sites which hosted both projects in 2007/09 (Orheim & Ulstein, 2011)
and 1882/83 (Tromholt, 1885) was Guovdageaidnu.

Since 1995 there has been a paradigm shift in Arctic research into a
holistic and multidisciplinary perspective, include the human dimension,

indigenous knowledge and a more integrated understanding of the Arctic as part

! Translated from Norwegian: “Nar hjorden har sitt behov tilfredsstilt, er fjellappenes sinn rolig og alt er
bra, hvor store strabaser og anstrengelser han enn har hatt. Pa den annen side gripes han av haplgs uro og
fortvilelse, nar hjorden, som stundom hends, ikke finner beite fordi isskorpe har lagt seg pa laven”
(Smith 1938:311)
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of the world (Bowden et al., 2005). Accordingly The IPY EALAT is
multicultural and multidisciplinary vulnerability study with components from
different field of linguistics, social and natural sciences combined with reindeer
herders’ knowledge. The IPY EALAT sought to examine the impact of future
challenges on reindeer herders and their communities and to look at how they
can best adapt, develop and prosper to ensure the survival of reindeer husbandry
for future generations (Magga et al., 2011a; Mathiesen & Magga, 2011). The
project adopted a new methodological approach since the project recognized that
reindeer herders’ ability to adapt to change is based on traditional knowledge
embodied in the language, in the institutions of herding and in the action of
individual herders (McCarthy et al., 2005; Tyler et al., 2007).

During the next 30 - 50 years, the effects of climate change are
expected to be most pronounced in the Arctic regions, affecting the circumpolar
reindeer herding pastures. Throughout this thesis, the word “climate change” is
used as this phase encompasses the concept of global warming, changes in
temperatures and changes in precipitation, land use and land cover change,
decade scale climate and weather variability and the impacts and consequences
of changes to natural and human societal systems. In Norway, the effects of
future climate change are expected to be most strongly felt inland Finnmark, the
main winter pastures for Sami Reindeer herding (McCarthy et al., 2005; Tyler et
al., 2007; Oskal el al., 2009). Climate change is causing various forms of
vulnerabilities for indigenous and local communities in the Arctic (Henriksen,
2007). Furthermore, Climate and socio-economic change are now evident across
the Arctic, and is particularly evident in reindeer herding cultures and in their
traditional areas (Magga et al., 2011a,b,c). The Arctic indigenous peoples, their
life, culture and traditional knowledge are adapted to and largely dependent on
the cold and extreme physical conditions of the region. As recently stated by
Sheila Watt-Cloutier, the former chair of the Inuit Circumpolar Conference, the

culture of the indigenous peoples of the Arctic depends on the cold. Their
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culture is inseparable from the conditions of their physical surroundings (Behr,
2010).

Snow has always been important for the existence and livelihood of
the Sami people (Ruong, 1964; Svonni, 1981; Eira, 1984; 1994, Jernsletten,
1994; Magga, 2006), because it is critical for maintaining a supply of food,
tracking, travel (Ruong, 1982; Krupnik et al., 2010;), and determining the ability
of the reindeer to graze for in winter (Saijets & Helander-Renvall, 2009). Since
rapid changes, both environmental and social, are predicted for northern regions,
(Magga et al., 2011a) it is essential to prepare for these changes in order to

reduce the risk of negative impacts in the reindeer herding society.

In various different areas of work in the mainstream society, some
specialists use particular specialized words and phrases that are not part of
everyday language. Johns (2010:411-13), who has provided a linguistic
description of Inuit snow and ice terms, believes that the knowledge behind the
vocabulary used to refer to and describe sea ice is important both for indigenous
peoples and for others. Communication requires that the speakers are familiar
with the relevant concepts, which, in turn, entails a terminology consisting of
specialists’ concept. The Sdmi reindeer herders’ experience of living with nature
and from what nature provides has created a specialist language rich in
vocabulary for describing natural phenomena (Jernsletten, 1997:234). Reindeer
herders’ understanding is based on the experience of generations, which has
been collected and preserved about the specialized work techniques and
language of the herders, both on the individual and herding group levels (Joks et
al. 2006; Turi, 2009).

1.1 The Aim of the Study

The main aim of this study was to examine how key Sami snow
concepts are used in everyday reindeer herding in winter in Guovdageaidnu
related to different kinds of weather and herding practices. An additional goal
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was to identify and to understand the concepts used to assess pasture availability
through the snowpack. In this study, linguistic and multidisciplinary approaches
were used in order to discover new insights of the concepts. Furthermore, a
system of Sdmi snow concepts was discussed which might be useful in future

adaptive management strategies in times of climate variability and change.

The theses focus on:

An identification of snow terms and concepts related to Sami reindeer
herding in the winter, including a review of the current literature on Sami snow
terms and how the concepts are understood and used locally in Guovdageaidnu

(Paper ).

An examination of how each concept is used in the work of the
reindeer herders in observation and monitoring of variability and change of snow
and how these concepts are used in communicating the practical work with the
herd; thus, providing a system of Sami snow concepts. The aim was to develop a

method to map the content and use of these concepts. (Paper 11, 1V)

An analysis to determine if different kinds of knowledge about snow
could be combined and compared. The snow concepts were analyzed according
to linguistics, snow physics, and reindeer herding practices. The different Sami
snow concepts of key importance for herding were then compared with snow
physical characteristics from the International Classification for Seasonal Snow

on the Ground. (Paper III).

A discussion of the importance of the knowledge embodied in the
reindeer herders’ terminology from the perspectives of resilience thinking and

adaptive capacity of future reindeer herding management (Paper 11, 111, 1V).
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1.2 Reindeer herding and its’ basic premises

Approximately 2.5 million reindeer (Rangifer tarandus) graze and are
herded in the world’s tundra and taiga regions (Turi, 1999; Turi, 2002; Oskal et
al., 2009; Maynard et al., 2010). Reindeer herding is a traditional livelihood in
Eurasia, carried out by more than 20 different ethnic indigenous Arctic peoples
in Norway, Sweden, Finland, Russia, Mongolia and China, involving close to
100 000 herders (Oskal et al., 2009; Magga et al., 2011) In Norway
approximately 3000 Sami persons have private ownership of reindeer
(www.reindrift.no). Reindeer herding has great cultural and economic
significance for the indigenous peoples of northern Eurasia as well as for other

peoples.

The basic ecological premises of reindeer herding as a pastoral means
of subsistence are the variations of the seasons and the learned behavior by
reindeer of migrating between and remaining in the same areas at different times
of the year (Sara, 2001:81). Central features of pastoral life are the weather and
wind. In the passage of the seasons there is certain consistency, yet, at the same
time there are uncertainties that a humans cannot predict (Sara, 2007:9).
Reindeer herding consists of three basic components: reindeer, human and
ecology. The relationship among these three is dynamic and characteristic of the
nomadic way of life (Hagvar, 2006:132). Reindeer herding is an example of a
human- environment coupled ecosystem (Turi, 2008; Oskal et al., 2009). Within
the basic confines of reindeer herding, there are two types of variations: one is
climate variations, i.e., the changing seasons which affect the availability and

use of resources, and the other is the variation in human labor input (Sara, 2001).

The basis of Sdmi reindeer herding is nomadism, characterized by
movement over vast areas along migration routes (Sara, 2001; Joks et al.,
2006:93). Sami reindeer herding exists in Norway, Finland, Sweden and Russia.
In Norway and in Sweden, reindeer herding is, by law, restricted to the Sami

people, which means that only Sami are allowed to own individual reindeer. The
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Sami people are the indigenous people in the Sami areas, and these areas are also

identical with areas characterized by the Sdmi language.

This study was carried out in western-Finnmark® Norway where the
winter-grazing area consisted of 53 herding-groups (Sam: siida) in 2011
occupying an area of about 10787 km? of winter-grazing land, (Figure 1). These
winter herding-groups are divided into three herding zones: eastern, central and
western. In the year 2008-2009 in western Finnmark, there were a total of 93603
reindeer, belonging to 1717 persons, who, in turn, belonged to 217 siidas

(www.reindrift.no).

1.3 Indigenous Knowledge vs. Scientific Knowledge

1.3.1 The Definition, Form and Characteristics of Indigenous Knowledge

Indigenous communities have always had their own knowledge that
has helped them in their everyday lives and enabled them to manage and survive
for thousands of years in Arctic regions and in other parts of the world where
indigenous peoples live (Magga et al.,, 2011a). Traditional knowledge is
indigenous peoples’ and local communities’ cumulative experience, gained
through hundreds of years, from a traditional way of life and from the use and
conservation of resources in the regions they inhabit and manage (Henriksen,
2002; Turi, 2009). It is through traditional knowledge and local know-how that

these communities and cultures have maintained their way of life.

29 ¢¢

The concepts, “indigenous knowledge (IK)”, “traditional knowledge
(TK)”, and “traditional ecological knowledge (TEK)” signify the unified body of
knowledge and systems of knowledge. Berkes defines traditional knowledge
thus: “TK is a cumulative body of knowledge, practice and belief, evolving by
adaptive processes and handed down through generations by cultural

transmission” (Berkes, 2008:7).
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Indigenous knowledge is dynamic, because 1) knowledge is adaptable
to environmental changes, and each generation can add to it with its own self-
experienced knowledge and observations and 2) it incorporates social processes
such as exploitation of resources, which vary from community to community
(Peloquin & Berkes, 2009:534). The difference between indigenous knowledge
and traditional knowledge is that indigenous knowledge, from an indigenous
perspective, is something that has been passed on through generations, and
contains, as a dimension, in historical, social and cultural contexts, the
experience of the relationship between state and the minority population
(Keskitalo, 1993; Jannok-Nultti, 2007).

Krupnik et al. (2010) argues that the indigenous way of knowing
about, or being able to do, was traditionally founded on careful attention to what
was said and to the stories told by elders or adults. From a young age, children
and young people start to accompany learned and experienced members of the
community in order to observe and learn how they deal with practical problems
and performed tasks. Their daily attention to how things were dealt with, both
everyday things as well as dangerous things, taught them how to recognize
phenomena such as dangerous ice and how to avoid it, while at the same time
learning how to describe and point out these precise situations (Krupnik et al.,
2010:351-52).

Some disciplines, such as ecology, considered a relatively new
discipline, have shown their awareness of traditional knowledge. It should be
added that this type of knowledge is, of course, also found among other peoples,
although in western societies it appears in many respects to have disappeared,
from areas such as science and the public arena. In Sami societies, the demand
has come for traditional knowledge to be given more emphasis, for example in

the management of biological resources (Joks et al., 2006).

Reindeer herding knowledge may be defined as the knowledge of
how to make use of the reindeer how to maintain an independent siida
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throughout and how to manage each individual animal as a resource, as well as
of the relationship between the herd and its natural environment (Sara, 2001).
The reindeer herder’s knowledge and sense of the natural environment is
extraordinary, and of a different kind from that of a non-herder, for the herder
has come to know the natural environment as a basic condition of life. While
following the reindeer, the herder gets to experience nature in all its different
situations, suffering bad weather as well as enjoying good weather (Sara, 2003:
:94). Comparing the content of reindeer herding knowledge with that of
indigenous knowledge and traditional knowledge, reindeer herding knowledge
can be characterized as both indigenous and traditional knowledge categories.
Knowledge of nature is of fundamental value to the reindeer herder as it contains
both his heritage and his identity (Sara, 2003:94).

1.3.2 Traditional Knowledge and Scientific Knowledge

Borgos (1993) believes that scientific knowledge and traditional
knowledge are two paradigms of science in the Kuhn sense (Kuhn, 1996). This
opinion shows that in the matter of these two models of knowledge, it does not
necessarily have to be a question of one or the other (Borgos, 1993:8f.).
Integration of scientific and indigenous knowledge, for example in the domain
of renewable resource co-management, purportedly blends the best of two
world-views (Nakashima, 2000). Kalstad placed traditional knowledge within a
reindeer herding context when discussing fundamental knowledge in connection
with a plan for reindeer herding (Kalstad, 1993:40f.). In such knowledge-model
systems, there are some features that divide traditional and western systems of
knowledge, though it must be emphasized that the two models should not be

regarded as separate “spaces”, which was also Borgos’ point.

When comparing the characteristics of traditional knowledge with
scientific knowledge, we find that traditional knowledge has certain distinctive

features that distinguish it from scientific knowledge, such as the holistic way in
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which traditional knowledge views entire ecological systems (Berkes, 2008;
Peloquin & Berkes, 2009). Knowledge is tested or verified by each person’s own
experiences in the everyday life of the community (Jernsletten, 1997; Berkes,
2008; Krupnik et al., 2010). Knowledge is constantly growing and developing
and this means that things are constantly being learned through work, trial and
error and the acquirement of skills (Berkes, 2008). In knowledge, gquantifiable
aspects are not emphasized, although that does not mean that knowledge is not
precise or detailed (Magga, 2010). Knowledge may be mirrored in language,
social-organization, norms, values, views, institutions and regulations.
Knowledge comes in the form in which it has been carried by the bearers of
traditional knowledge. Therefore, it is important to remember that knowledge
grow roots where it is developed and used (Turi, 2009). Broadly speaking,
traditional knowledge can be said to differ from scientific knowledge with
regard to structure, function, origin, basis and age (Borgos, 1992; Helander,
1993; Jernsletten; 1994; Joks et al., 2006; Berkes, 2008; Peloquin and Berkes,
2009).

Much research has been done and much is still in progress, aimed
gaining a deeper knowledge and understanding of climate change from
traditional knowledge models and also to investigate the concept of traditional
knowledge (Berkes & Jolly, 2001; Peloquin & Berkes, 2009; Krupnik, et al.,
2010). It is clear that indigenous peoples and their unique systems of values,
knowledge and practices have been overlooked. There is an urgent need to
correct the imbalance of mainstream-thinking by actively integrating indigenous
peoples in the future starting with the framework for action. There is a real need
to involve indigenous peoples directly in development processes, whether at
local, national or global levels (Nakashima & Chiba, 2006). Several projects
have studied systems of traditional knowledge looking at issues such as weather-
forecasting, monitoring of the environment, vegetation, animals, survival and
adaptation strategies etc. (Nakashima, 1991; Burgess, 1999; Berkes & Jolly,

2001; Davidson-Hunt & O’Flaherty, 2007). Traditional knowledge has inspired
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research into complex models of nature (Nakashima & Roue, 2002). Traditional
knowledge can also be viewed in the context of power and power relationships.
It has, up until now, hardly been touched on by governing authorities, either
being rejected as an element or an argument in their decision-making (Joks et
al., 2006). However, Dr. Robert Corell, who led the Arctic Council’s work on
the “Arctic Climate Impact Assessment” report, has clearly emphasized the
value of including the voice and insights of indigenous peoples in climate
research (Aftenposten, June 2006). The ACIA report pioneered the combination
of traditional knowledge and western science and is an excellent example of how
indigenous knowledge and know-how are important and valuable in

understanding natural phenomena.

1.4. Past and future climate in Guovdageaidnu reindeer herding
region western Finnmark

To better understand how Sami reindeer herders’ specialist language
about snow and snow change, I will in this section characterize the historical and
future winter climate locally in Guovdageaidnu where this language has been

developed and used.

1.4.1 Past climate in the Guovdageaidnu herding region

Basic climate parameters such as temperature and precipitation have
been recorded in the upper village of Guovdageaidnu in since 1889, and provide
a unique set of data for use for characterizing the historical weather and climate
conditions (Vikhamar-Schuler et al., 2010). Sami reindeer herding has
developed in Guovdageaidnu in a relative stable winter climate. The mean
average winter (Dec-Jan-Feb) temperature has varied between about -8 and -22
°C (Figure 1a) providing cold and dry winters inland Finnmark for reindeer

grazing (Vikhamar-Schuler et al., 2010).
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Figure 1: Mean winter (Dec, Jan, Feb) (a) and spring (March, April, May) (b) air
temperature measured in Guovdageaidnu from 1889 (Vikhamar-Schuler et al., 2010).

The coldest mean annual average temperature -5.1 °C measured in

Norway was measured in 1893 and 1985 in the Guovdageaidnu region. The

coldest absolute air temperature measured in Guovdageaidnu was -57 °C (not

officially recorded) in January 1999. The highest and lowest maximum snow

depth was 110 cm in 1936 and 34 cm in 1972 respectively.

KAUTOKEING (93700)
Wirker pracipitation sum (Dec-Fak)

0 100 110

7o B0

0
I

30 40 50

20

=]

KAUTOKEINO (93700)
Spring precipitation sum [Mar-May)

o
L L D el A Ll R A A B R L R M i T

1BB5 1900 1995 1930 1945 1960 1975 1990 3005 1885 4800 1915 1930 1945 4080 1975 1090 2005

Year

Year

Figure 2: Mean winter (Dec, Jan, Feb) A) and spring (March, April, May) B)
precipitation in Guovdageaidnu from 1889 (Vikhamar-Schuler et al., 2010).

Studies of time-series of Guovdageaidnu winter and spring

temperatures through the 20th century show large inter-annual and inter-decadal
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variability (Figure 1 a,b) (Vikhamar-Schuler et al., 2010). The spring air
temperatures are the only season for which the long-term temperature trends are
statistically significant. In Guovdageaidnu, temperatures in spring increased by
1.5 °C from 1900 to 2000 (Hansen-Bauer, 2010). The average winter
temperatures in Guovdageaidnu confirm that the winter temperatures in the

inland area are about 10°C lower than they are along the coast.

On average there are 228 days annually with snow on the ground in
the reindeer pastures (Vikhamar-Schuler et al., 2010). The duration of the snow
season can be divided in to three main periods: first, a decreasing snow season
from 1900 to the 1940’s, when the snow season was delayed by one month;
second, an increasing snow season from the 1950’s until the 1970s; third, a
variable snow season from about 1995 (maximum) followed by a reduction
thereafter. The duration of the snow season in Guovdageaidnu decreased mainly
as a result of increased air temperatures in the spring from 1955, but no trends

were observed in fall (ibid.).
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Figure 3: Variation and change in first A) and last B) day with snow on the ground in
Guovdageaidnu from 1955 (Vikhamar-Schuler et al., 2010).
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Figure 4: Changes in number of days with air temperatures <-15 degree C in Guovdageaidnu
from 1955 A), and variation of maximum snow depth in Guovdageaidnu B) from 1995.
(Vikhamar-Schuler et al., 2010).

There is a negative trend in the numbers of days with temperatures
below -15°C over the last 50 years, whereas there is no clear positive or negative
trend in the length of the cold season (number of days with temperatures below
-15 °c) over the last 100 years (Vikhamar-Schuler et al., 2010). The air
temperature in Guovdageaidnu has increased primarily in spring, while

precipitation seems to have increased in all seasons (ibid).

1.4.2 Future projected climate in Guovdageaidnu

The projected future warming of air temperature in winter (Dec-Jan-
Feb), in Guovdageaidnu is more than 7 °C toward the end of the century
(Benestad, 2011). The future winter temperatures in Guovdageaidnu may be
similar to the present conditions in Nordreisa at the coast (Fig 5). The annual
precipitation may increase by 5%, while the snow season may be more than one

month shorter (Engen-Skaugen, 2007).
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Figure 5: Annual and seasonal temperature average for 1961-1990 measured at inland
Finnmark (Karasjok) winter pastures and coastal Finnmark (Nordreisa) summer pastures, (full
drawn lines) and the similar averages calculated from 50 downscaled climate models for the
year 2085 (dotted lines) (Magga et al., 2011a).

2. THEORETICAL APPROACHES

2.1 Linguistic theoretical approach

It is the interdisciplinary nature of a research subject, viewed from an
indigenous perspective that determines the theoretical approaches. The starting-
point is the reindeer herders’ specialist knowledge of the reindeer and of snow,
how they use the specialized snow vocabulary in herding, how they discuss these
matters and how, in their cognitive world, they consider them in relation to the
survival of the individual animal and the herd as a whole. The theoretical
approaches should describe this specialized vocabulary in linguistic terms as
well as the cognitive aspect of the words and their use in a reindeer herding
environment. | have chosen to combine linguistic methods of approach with
terminology theory and cultural linguistics, and then analyze the data in relation
to this. | have emphasized the terminology in the context of terminology science,
which is the study of structure, formation, development, use and processing of
concepts and terminologies in various subject areas (Myking, 2009). Linguistic
methods of approach may support one another to provide patterns and an

overview that may, in their turn, present the characteristics of the research
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subject. In this part | will present the theoretical methods of approach that may
provide a theoretical explanation of Sami snow terminology and snow concept

analysis.

2.1.1 The basis of Sami terminology

There is as strong a connection between the Sdmi language and Sami
culture as there is between the language and the traditional Sami livelihoods,
since the language is both the language of work and the specialized technical
language of these livelihoods (Helander, 1997:22). The concept of culture is
wide ranging and includes, among other things, the acts and perceptions of
people in their society as well as the values and evaluations made by people in
their own life situation. The culture that belongs to a particular specialist subject
field is part of a cultural environment’s heritage and acts (Lauren et al.,
2007:15). The Sami have, until now, managed to maintain their traditions as a
hunter —gatherer society over thousands of years, which have contributed to the
survival of traditional knowledge of weather and climate, nature, and animals -

knowledge which survives to the present day (Jernsletten, 1997).

Snow terminology is in daily use in winter, at least in reindeer
herding (Eira, 2011 submitted). Sami snow and ice terminological description
provides systematic information about snow and ice conditions. Some snow and
ice-related words are said to be as old as the Sami language itself, and their use
has been passed down from generation to generation until the present (Roung,
1964; Jernsletten, 1997:234-36), and they cannot therefore be compared to more

recently constructed terms, used to designate modern articles or ideas.

Terms and phrases create a specialist language in each specialist field.
A specialist language is a form of language belonging to a certain subject or area
of knowledge, which is used by experts (Store Norske Leksikon) and which is
not part of everyday speech. A set of terms belonging to specialist language is

defined as terminology (Sager, 1990; Lauren et al., 1997:47). The development
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of specialist language is the starting point for the science of terminology and its
terms represent the concept system of a particular specialist field (ISO, 1990).
Communication about the content of a specialist subject requires that the
speakers are familiar with the relevant concepts and to this end both terms and
terminology are necessary. It can therefore be said that communication in a
specialist field is more demanding than communication in general language.
According to Jernsletten (1997:235), the Sdmi have many specialist fields within
their own specialist languages with specialist terms and phrases, which also
contain cultural tradition and information from the Sami’s own understanding of

their life and environment.

2.1.2 The function of language and terminology

Language is the means by which a person describes his or her own
environment, acts, objects and events, etc, and concepts and terms are necessary

to explain their meaning to other people (Eira et al., 2010).

Terminology has both a linguistic and a semantic basis (Sager,
1990:1-2) and this also applies to the study of signs like linguistics, semantics
and semiotics (Rey, 1995:25). Terminology is, first and foremost, a tool for
other functions such as specialist field communication and documentation, etc.
The development of terminology has been influenced by many scientific
disciplines, such as, linguistics, logic, ontology, philosophy, theory of science

and informatics (Lauren et al., 1997:26).

Language has a cognitive function, while at the same time having a
textual and communicative function (Temmerman, 2000:61). On the cognitive
side, descriptive linguistics defines and describes knowledge (Temmerman,
2000). Specialist language (terminology) also has cognitive, linguistic and social
aspects (Rey, 1995:116). Myking (1996:115) argues that terminology is a

linguistic discipline that organizes cognitive and communicative knowledge.
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Some of the principal researchers into terminology in the Nordic
countries are Picht, Myking, Lauren (Lauren et al., 1997). They argue that
terminology is founded on a basis of Aristotelian philosophy and of semantic
and structural field theory, to which, in recent years has been added prototype
theory. In this discipline, the emphasis is on disjunction as well as on concept-
realization on the synchronic level (ibid.). Palmer combines linguistic
anthropological theories, adding cognitive linguistic elements to produce a
theory of cultural linguistics. He believes that particular circumstances can
reveal language’s cognitive patterns. These circumstances show that a world
view influences basic models, depending on which languages of the world are
the template (Palmer, 1996). Both cognitive and cultural linguistics utilize
mental models that are memorized thoughts about how things function and fit
together, in order to show how cognitive processes produce patterns from what a
person thinks and understands. Mental models play a central role in representing
objects and phenomena, defining matters and designating events and showing
how we understand the world. Mental models are thought memories of how
things function and how they fit together. Cognitive researchers have studied
mental models in order to understand how a person knows, recognizes, decides
and behaves in different environments. Mental models contain a person’s
understanding of things and affect the way he or she is able to predict the
consequences of their actions. They are a simplified version of the reality that
objects and concepts represent (Palmer, 1996:55-56). Berkes & Berkes (2009)
argue that the production of indigenous peoples’ mental model follows the
patterns of people’s language use, as language generates terms and concepts, the
mental process in an information bundle and the concept from production to
storage. They present examples from Inuit society, their mental model, how they
evaluate the health and quality of animals, e.g. how fat/thin a seal is (ibid). This
evaluation is a language-based construction and pays less attention to
numerically precise data. The Inuit rarely make simple linear cause-and-effect

type of connections as is often the case in western science. Rather, they study
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empirically environmental changes and make related observations. According to
the Inuit world-view, it is childishness and thoughtlessness that generates
simplifications and generalizations of complex phenomena (ibid.). If all
holistically constructed concept realizations were to be specified, whole thought
would become unmanageably complex. There seems to be a mutual connection
between the complexity of the system and the preciseness of the definition, and
this can be used to describe something meaningfully (Berkes & Berkes, 2009:7-
8). The more we study languages, the clearer it becomes how much
environment, circumstance and need influence the creation of concepts (Magga,
2004). This was also the opinion of Sapir and Wolf, who proposed the
hypothesis used in linguistic realism. They believe that the prerequisite of
thought is language, and that people view the world in different ways, according
to which language they speak, since they constitute and classify the world

according to those categories that our language possesses (Sapir, 1968).

The definition of mental models from an indigenous perspective is
termed fuzzy logic and it was initially introduced as a mathematical approach to
deal with complex systems (Berkes, 2008; Berkes & Berkes, 2009). In the case
of fuzzy logic things need not be precisely defined or quantified before they can
be considered mathematically. Information is classified into broad
categorizations or groups which show the working of the human mind. The
premise is that the most important elements of human thinking are not numbers,
but labels containing fuzzy sets (Zadeh, 1973:28; Berkes & Berkes, 2009:7-12).
Fuzzy logic has three main features: 1) the use of linguistic variables rather than,
or in addition to, numerical variables; 2) characterization by simple relationships
between variables of fuzzy logic; and 3) characterization by complex
relationships between fuzzy algorithms. For example “fat, thin, very thin” values
of linguistic are variability for how fat something is (Berkes & Berkes, 2009:9).
These features are also found in the methods used by reindeer-herders to
categorize snow, where they use phrases like thick layer of ice instead of 10 cm

layer of ice (Eira et al., 2011, submitted).
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Berkes & Berkes (2009) argue that like the human mind, fuzzy logic
also brings together related objects according to category in order to reduce the
complexity for problem solving. Fuzzy logic facilitates classification in
extremely wide-ranging or diverse categories or groups. Halfpenny & Ozanne
(1989:38) also mention how indigenous peoples (Native Americans and Inuit)
use language to precisely define snow conditions that may be dangerous for
them. They also write that indigenous peoples did not use numbers to define
these conditions, but rather that their rich descriptive vocabulary enabled them to
define, both fresh and transformed types of snow and snow conditions. Reindeer
herders are in the same situation, since they preside over very many variables.
When herding, they must, at one and same the same time, attend to and watch
over the herd, to see how it behaves, how the animals are doing, what the
temperature is, how wet it is and from which direction the wind is blowing etc.
This is part of their mental model, the main rule of which is to, check the edge of

the herd and assess how hard the snow is (Eira et al., 2011, submitted).

Nils Isak Eira (1994:23) writes that reindeer-herding is arranged in
such a way that all the members of a herding-group have to communicate and
resolve matters in council for the success of the group and this is why
understanding, communication and knowledge are so important. In herding
internal communication with respect to the actual herding is of major importance
(Sara, 1990:92), and this communication often contains specialist reindeer
herding terms, which are used to inform others about the state of the herd, the
grazing, the reindeer and the terrain. This includes precise identification and
description relating both the reindeer and the terrain and to the prevailing natural
conditions. An experienced reindeer herder can, with just a few words, explain
in detail to another about, e.g., grazing conditions, a characteristic or easily
identifiable reindeer etc., as well as to other matters (Eira, 1994). The content of
the information that is most valuable rather than the amount of information, “It
isn’t a question of how many words and explanations or descriptions are

presented, but how much information they contain (Eira, 1984).
109



2.1.3 Concepts

Concepts are mental or logical representations of reality that create a
system in the human mind for classifying and understanding the perception of
the intellect (Antia, 1999). Linguists of various traditions have long argued about
how to define the content of a concept and how to test it. Here we have, on the
one hand, those who follow traditional terminological methods and on the other,
those who emphasize the cognitive and cultural aspects of language.
Temmerman (2000), who has studied biology texts, believes that the principles
and methods of traditional terminology do not take account of the fact that
terminology plays an important role in communicative and cognitive settings.
According to her theory, traditional terminology must quire methods that can
investigate and describe all the aspects that play an important role in the process

of understanding specialist language (Temmerman, 2000:220-221).

A terminologically defined concept may be compared to a semantic
structure in which the semantic characteristics are one with the concept’s
intention (Lauren et al., 1997:76). Researchers define the concept-concept in
many different ways, but central to all these definitions is that the concept at
least touches on the cognitive aspect of the word’s explanation. Magga (2007)
states that a concept is something that a person pictures in the mind, and which
he/she believes that function in such a way as to require or be suited by a
designation. The international terminology standard states that the concept is a
unit of thought constituted through abstraction on the basis of properties that is
common to a set of objects (ISO, 1990). This may be characterized as a
phenomenon (a part of the real world that one wishes to describe), an
understanding or thought. Temmerman (2000:42) calls the concept a unit of
understanding. Concepts possess characteristics (Suonuuti, 2008), which means
that it is the concept’s characteristics that make the concept. The characteristics

are important in the making of the definition (Picht & Draskau, 1985).
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2.1.4 Concept analysis and categorization

The content of a concept can be explained with a definition (Lauren et
al., 1997:107). The oral and/or written definition of a concept helps in
distinguishing one concept from another neighboring concept (Suonuuti,
2008:15). In order to define the meaning of a lexical unit, we need a definition
that provides the smallest and most important piece of information about the
concept (Temmerman, 2000:83). The function of the definition is that, it can
show the position of the concept in the concept system in such a way that the
term is placed at the level above, in relation to the concept, and that it is given
the sufficient number of characteristics necessary to separate and distinguish it
from other concepts on the same horizontal plane of the concept-system
(Temmerman, 2000). Definition helps to show the concept in relation and with

reference to other concepts.

Specialist field concepts, for example, may be analyzed with
terminological methods to determine the concept’s characteristics and to
investigate their relationships and connections to other concepts in the same
specialist field. Nuopponen, (1994:30; 1996:171) believes that each concept
should be able to be place in a concept-system so that it is easier to structure a
particular specialist field, and that type of systematic thinking is in accordance
with structuralism (for example Saussure and Wister) (Lauren et al., 1997:113-
14).

On the terminology side it is believed that a concept should have a
term or designation so that its meaning is precise, and best of all is if the
definition determines the term’s meaning so that it can be identified and
understood (Wuster, 1985:7). However Temmerman (2000:81) believes that it is
impossible to give a clear, unambiguous concept structure that provides a
definition including the necessary and extensive characteristics that distinguish
the concept from other concepts. A concept-system is a system containing
related concepts which together form a whole. In terminology, we cannot study
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individual concepts as separate units, only in their own concept-context, together
with other concepts (Picht & Draskau, 1985:62; Lauren et al., 1997). Concepts
may be in different concept-systems, depending on what connection there is

between the concepts (Nuopponen, 1994:237).

The term “extension” is used in cultural linguistics to refer to
similarities’ in categorization groups (Palmer, 1996:78). This term is also used in
terminology science and has the same meaning there, i.e. the extension of a
concept that designates characteristics (referents) which belong to the concept,
often shown as a list (Lauren et al., 1997:115; Suonuuti, 2008). The opposite
term to this is elaboration, which refers to categorization which is entirely re-
enforced by the upper level schema (Palmer, 1996:92). In terminology, the
opposite term is known as the intention of concept by which the concept’s
distinguishing features and peculiar characteristics are identified and
distinguished in relation to other concepts (Lauren et al., 1997:116; Suonuuti,
2008:23). These concepts are used in connection with terminology when

creating definitions.

It is possible to organize knowledge using category systems.
(Davidson, 1984:182) Nuopponen argues that if we wish to present human
knowledge that has been produced and developed in a certain specialized field,
then not only the concepts must be defined but also the relationship between the
concepts, in what she calls a concept-system. Hierarchical concept-analysis
assists in transmitting one’s thoughts to another to communicate with others
about one’s own thoughts (Nuopponen, 1994:36). Concept systems are like

maps that show us what the world is made of and how it is put together.

Traditional terminology puts a concept in a concept structure, which
is almost like categorization. This concept structure is a logic-based structure,
which shows that X is some kind of Y, or an ontological classification, thus X is
a part of Y. A category and each category in a cognitive model is produced by
the understanding of it (Temmerman, 2000:224). Concepts make categorization
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possible and provide information about individual, category-related, knowledge
concerning entities (Cruse, 2004:127). Temmerman (2000:65) believes that
categories are units of mental understanding. Understanding is experienced-

based and is built on previous knowledge.

Classification, on the other hand, can provide a systematic overview
which shows the similarities and varieties of the matter under investigation
(Nuopponen, 1994:33). Indigenous peoples’ snow and ice terminology contains
different classifications and categories. Among the Slave Indians of Northwest
Territories an ice-taxonomy is used for evaluating travel conditions. They have
13 categories divided into three groups: solid ice, melting-ice and cracking ice.
The 13 concepts do not consist of separate or individual words, but are derived
from a single root (Silver et al., 1997:72-73). Certain types of ice are better for
transport in all three kinds of travel; other types do not permit travel at all while
others, though not all, do allow passage. There are 39 situations in all and for
each there are three possible approaches: 1) cross the ice, 2) make a detour, or 3)
proceed cautiously, and examine the ice (ibid). This can be compared with sami
snow classification that includes various ice forms, eg. cuonu, moarri.
(Appendix 1)

Temmerman (2000) believes that we are not always able to
understand concepts precisely enough, but rather that we have to take into
consideration that concepts may be slightly unclear or undefined. This is the
feature of general language. Thus, one cannot expect clear boundaries between

them.

When analyzing Sami snow-terminology, consideration must be
given to the starting-point of this specialist terminology, which is drawn from
oral tradition and not from collected texts or a corpus of written material.
Temmerman explains how, in her area of research, she has worked with words,
making particular mention of how she has collected specialist vocabulary from

texts, which she has subsequently made into a list (Temmerman. 2000:226).
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Terminology can be used as a tool with which to present concepts in a concept-
system overview (Nuopponen, 1997), and cognitive linguistics on the other hand
can be used to test cognitive structures, such as, for example, images related to
mental models. In this study, | have used conceptual analysis based on the
language of reindeer herders and the theoretical approaches mentioned to

describe Sdmi snow terminology.

2.2 A scientific approach in relation to snow and reindeer herding

2.2.1 Snowy, its characteristics and its role in winter-ecology

In the cold regions of the world, snow covers the land for a large part
of the year. The impacts of snow on the climate system and snow cover
variability and change have important consequences for nature and for human
systems (Armstrong & Brun, 2008:6). The temperatures on and close to the
ground, and the melting/freezing process have a major impact on the diversity

and productivity of the ecosystem (ibid.).

Snow science distinguishes between snow in the atmosphere and
snow on the ground caused by precipitation. Snow and snow-covering? is built
up of different layers of snow and ice of different thicknesses, hardness and
types etc. (Pruitt, 1966; Colbeck et al., 1990; Fierz et al.; 2009).

Snow has a complex structure, which is constantly changing
(Armstrong & Brun, 2008:13; Brattlien, 2008:59). Snow is water in “solid
form”. In snow-physics, a snow-grain is a mechanically separate particle in a
covering of snow (LaChapelle, 1992:5). The crystals, which make up snow, are
ice crystals that form in the clouds. Air, temperature and form affect the changes
in the form and type of the crystal as it falls towards the ground (Halfpenny &
Ozanne, 1989:38; Lied & Kiristiansen, 2003:39; Landrg, 2007:37). If the air

temperature decreases below 0°C, the extra water content turns to ice crystals.

Snow in layers on the ground (Hestnes et al., 2010)
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The lower the temperature, the more ice crystals are formed (ibid). All snow
crystals are hexagonal, but are constantly changing according to humidity and
temperature. There are thousands of different forms of crystals, but the most
common are forms resembling stars, plates and needles, while the most common
snow crystal of all is a hexagonal, star-shaped crystal (Lied & Kristiansen,
2003:41; Landrg, 2007:35). No two crystals are alike (LaChapelle, 1992:3).

2.2.2 Snow transformation

Snow is divided into three types: 1) Falling snow, 2) snow on the
ground and 3) surface ice features. (Halfpenny & Ozanne, 1989:38-40) Air-
temperature, air-humidity, wind and radiation effect transformations of the
snow-crystals from the time they reach the ground (Halfpenny et al., 1989:41;
Armstrong & Brun, 2008:27). These changes are called metamorphosis, which is
basically a geological term meaning structural change, caused by heat or
pressure (LaChapelle, 1992:3). A distinction is made between wet and dry snow
metamorphism (Armstrong & Brun, 2008:27). There are at least four different
processes that transform snow: destructive, constructive, melt/freeze
metamorphosis and sintering. These processes can occur at simultaneously
(Armstrong & Brun, 2008; Jaedicke, 2009). The first three occur in dry, cold
snow while the fourth occurs in wet snow (Brattlien, 2008:60). Dry snow is
defined as snow that contains no liquid water, whereas in wet snow more than
0.1 % of the volume is liquid water (Armstrong & Brun, 2008:27-28).

Destructive transformation refers to the process by which hexagonal
crystals are turned into smaller, more rounded ones. Where there is little
difference in temperature between surface and depth/bottom snow, and where
the temperature is sufficiently high, from 0 °C to about -8 °C, is the situation in
which the destructive transformation process starts to occur. It is in such weather
conditions that the snow crystals change shape, from a pointed-star to a more

rounded crystal. This change in shape causes the snow to sink, whereupon the
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snow is squeezed and pressed and the crystals stick together easily. The density3
of the snow may increase, reaching up to 300kg/m® in normal circumstances.
The porosity of the snow may be reduced by about 65%, but snow contains, by
volume, more air than ice (Halfpenny & Ozanne, 1989:43; LaChapelle, 1992;
Lied & Kristiansen, 2003:50-51; Landrge, 2007:36-37).

The constructive metamorphism process occurs where the
temperature difference between surface and ground is great. For example, the
ground temperature may be close to 0 °C, but at the surface it may be much
colder. A temperature gradient will show how much the temperature diverges
from a certain given value of the snow depth (°C/m). In a covering of snow, the
temperature is measured from the surface to the bottom, right down to the
ground, and a small gradient would be, for example, -1 (°C/m) and a steep
gradient would be -25 °C (°C/m). The constructive transformation process starts
when the gradient is at least -10 °C per meter (Hestnes et al, 2010). When the
temperature gradient in the snow is approximately -10 °C per meter, warm air
has more water-vapor than cold air. This means that the saturation-pressure is
greater near the bottom than in the colder snow above it and, thus the water-
vapor rises up through the snow. During this process, the crystals change from a
rounded shape to a shape with flat, sharp edges. These crystals sparkle if viewed
in the light. The snow crystals increase in size and become square-shaped, and
may increase in size by up to 2 -3 mm. (Halfpenny & Ozanne et al., 1989:43;
LaChapelle, 1992:18; Lied & Kristiansen, 2003:53-55; Landrge, 2007:39-40).
When the surface of the snow freezes hard, the crystals at the surface become
square-shaped. Though the destructive process is at work during the day, it is not
able to maintain the transformation. The longer this process lasts, the thicker
such a layer becomes (Landree, 2007:40). Around trees and stones that the snow
has covered, there are often hollow spaces. Such places give the crystals room to

grow, and if there is little snow as well as freezing temperatures, they increase

3 Density refers to Mass per Volume, specified in kg/m?

116



quickly in size and the snow quickly turns to seands. Following a long, cold-
spell, the whole covering of snow may be seands (Lied & Kristiansen, 2003:54-

55), which means that the snow is porous.

The melt-freeze process occurs when the snow temperature rises
above 0 °C. Ice crystals then begin to melt and make the snow wet. The sun,
temperature, high air-humidity and rain determine when this process takes place.
As the snow melts, water forms around each crystal, transporting the melt-water
from the ends/tips of the crystals to the hollows. When the melting is rapid, the
shape of the crystals becomes almost completely round. If it then freezes again,
the crystals stick together and the snow and surface of the snow become very
dense (Halfpenny & Ozanne, 1989:48; Lied & Kiristiansen, 2003:55-56;
Landrge, 2007:37-38).

Sintering is a transformation process in which the movement of
molecules causes the crystals to freeze together, even though the snow has not
melted. The crystals are so close to one another that they stick together, bound
by threads of ice. The smaller the crystals are, the greater the amount of ice-
binding per unit of volume. Before the process of sintering begins, the snow is
quite porous, particularly if it has recently been snowing, without drifting. The
snow density becomes very high because of the formation of the ice-threads
bindings. In drifted snow, the crystals are very small, less than 0.5 mm in
diameter (Halfpenny & Ozanne, 1989:45; Lied & Kristiansen, 2003:53-54).

In general language, the term snow also includes the surface-created
ice-features that ecologists believe to be so important (Halfpenny & Ozanne,
1989:38). Layers of ice occur in three different ways: rolled or compressed by
the wind, with the heat of the sun (melting/freezing) and freezing following rain
(Halfpenny & Ozanne, 1989:49). When it snows in different types of weather, it
affects the surface of the snow, but also the snow cover in general, so that fresh
snow covers the layer that was previously at the surface and thus the snow gains

layers (Brattlien, 2008:27).
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2.2.3 Snow classification

2.2.3.1 Snow classification based on snow physics

Research into snow has led to the formulation of various different
classifications to describe the various different types of snow. Snow has been
classified according to its physics (physical properties) (Colbeck et al. 1990;
Fierz et al., 2009). The International Classification of Seasonal Snow on the
Ground is one of the oldest snow classifications and has recently been revised
(Fierz et al., 2009). The aim of classification is to create qualitative descriptions
of the shape and size of the snow grains (Armstrong & Brun, 2008:21), that
numerous different user-groups can employ, from researchers to skiers.
Classification is based on observations made using simple equipment or purely
by means of visual observation (Hestnes et al., 2010:2). In these classifications,
falling snow is divided into nine categories according to form (morphological
classification). They also contain process-based classification as well as
additional information on the physical processes behind the various types of
snow and how strong the particular type of snow is (Kristensen, 2007; Fierz et
al., 2009).

2.2.3.2 Snow classification based on ecologic traditional knowledge

A classification of Sdmi snow-vocabulary has also been produced by
separating terms into groups according to meaning, but it was Israel Ruong
(1964:76-77) who put a clear dividing line between the various term-groups: 1)
amount of snow (how much snow there is), 2) consistency of snow, 3) the
snow’s bearing capacity, 4) snow-conditions (for mobility/transport), 5)
untrodden snow and tracks in the snow, 6) rime and coating of ice (on trees and
other things), 7) melting and baring (of ground), 8) remaining spots/areas of
snow in summer and 9) the various levels of winter-grazing conditions. Ruong
describes snow from an ecological perspective, and his point of departure was to
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explain ecology as knowledge of the relationship of organisms (living and dead)
to the environment as well as the connection animals and plants have to one
another and to the climate, to food, and to the land. He examined the relationship
between herder and reindeer and between reindeer and the land. (Ruong, 1964)
Ruong believes that it is possible to divide snow into many categories according
to factors such as amount or quantity of snow, consistency of snow and he
created nine categories for his classification,. Using this same classification,
Svonni (1981) and Jernsletten (1994) have also described Sami snow-

terminology.

Svonni has shown that weather-terms have an extremely clear degree
of specialization, which demonstrates that the Sami people have deep knowledge
of weather and climate (1981:6-13). Indeed, in his article he has provided an
explanation of both weather and snow terminology. He describes weather
through snowfall, wind and temperature. Svonni shows, with his own overview
of weather-terms, that there are many concepts that are related to weather
processes, such as the processes involved in snowfall and wind that affect the

snow as well as concepts where temperature is also a factor (Svonni, 1981).

The use of concept analysis on physical and strategic characteristics
reveals the details in these snow concepts used in reindeer herding (Eira et al.,
2011 submitted). This is also discussed in Chapter 4.

3. METHODOLOGY

The starting point of this study is linguistics, i.e. it is an investigation
of the content and use of snow terminology in reindeer herding. To gain and
achieve the interdisciplinary dimension in the study, it has been necessary to use
methods that reflect this.
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3.1 Research area

The project was carried out in
the winter grazing area of Guovdageaidnu
in the reindeer herding region of western

Finnmark (Figure 6). The total area (total

surface area) covered by the western
Finnmark reindeer herding region is approx.
24,400 km? and includes the western part of

the county of Finnmark as well as the

northernmost areas of the county of Troms. Figure 6: western Finnmark reindeer
1 herding region, winter grazing lands, divided

The Guovdageaidnu — Karasjohka municipal ' :
into three herding zones.

boundary marks the division between the

herding regions of western -Finnmark and eastern-Finnmark.

3.2 Description of data

The collected data consists of interviews, video recordings,

photographs, herding diaries, snow measurements and temperature

measurements (Table 1)

Table 1: Overview of research methods used

Research element /Collection of data
types

Collection method

Snow terminology in reindeer herding

Interview and community based workshop

Day to day use of snow terminology

Community based monitoring system in terms of
diary use.

Combination of snow concepts and
snow physics.

Snow measurements
Temperature measurements

Weather and snow observations

Diaries

Data analysis

Collect snow concepts and extract their
meaning and content

Collect snow terms from interviews, lists, articles.
Make a list of snow terms.

Concept analysis and categorization

Snow physics
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Photographs

Use of snow concepts Analysis of diaries with meteorological data and
compared with snow measurements
Reindeer herders experience and Analysis of interviews and diaries.

understanding of climate change, their
adaptation mechanisms and their
understanding and assessment of what
constitutes a risk to the herd.

The collection of data has been carried out by means of semi-
structured interviews in order to obtain detailed information about, and a greater
insight into snow and grazing conditions. The semi-structured interview lies
somewhere between pure structured interview and loose interview. Here, it is an
open, prepared, oral interview (Dalen, 2004). The interviews were conducted in
the Sami language. According to Krupnik et al. (2010) it is important to use the

language spoken by the people interviewed.

The interviews of 34 peoples (from the CEAVVI project, appendix 2)
were conducted between 2007 and 2009. The interviews were fully transcribed.
The study has obtained a substantial amount of material, 800 pages of

transcriptions.

With regard to monitoring the day-to-day of snow terminology within
the siida’s, a method was developed in which the members of the siida
themselves conducted the monitoring by keeping diaries. In unifying the snow
concepts with snow physics, we have combined the content in Sami snow
concepts with snow measurements, temperature measurements, weather and
snow observations and monitoring diaries (Eira et al 2010; Eira & Mathiesen,
2011 in prep; Eira et al., 2011, submitted). From the analysis of the herding
dairies (Eira & Mathiesen, 2011, in prep) we have obtained information about
how reindeer herders experience and understand climate change, about their
adaptation mechanisms and their understanding and assessment of what might

constitute a risk to the herd.
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In order to understand and gain insight into how herders manage their
herd in winter, | have also accompanied the herders in the field and observed
them in their interaction and communication with others in the siida. This has
enabled me to see and better understand how the herders, through their use of
concepts and their ecological knowledge, manage the herd, which is a
participatory observation (Stene, 1999). It is also possible, using these methods,
to discover and to present dimensions that have previously been little
understood. In addition to direct observations and conversations, | have also
taken notes throughout in addition to visualizing the subject on photograph and

film.

3.3 Informants

In choosing informants for this study, it was a necessary requirement
that each participant should have learned the specialist reindeer herding
terminology through working in the field and that each should have been

accustomed to using this terminology on a daily basis.

The two focus informants, people having expert knowledge about the
issue, were chosen based on the fact that:1) they have worked with reindeer their
whole life, from a very early age, 2) they both span two generations, 3) they are
both good at presenting and explaining things. The first focus informant was Mr.
Aslak Anders Isaksen Eira, born in 1917, who is a member of the Cohkolat
herding district. He has worked with reindeer his whole life and has moved with
the reindeer along several of the migration routes. He is no longer part of a
herding-group, but he still has reindeer, under his son’s the supervision. He still
works with reindeer, or at least when the herd is corralled. Though he is
advanced in years; he still has an extremely good memory. The second
informant, Mr. Isak Mathis O. Eira, born in 1942, is a member of the
Favrrosorda herding district. He is part of a siida and deals with the herd on a

daily basis. He has also long been head of his winter siida. Their descriptions
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have formed the basis for the snow conceptual analysis, and therefore these are
not marked in the text, except where informants have described specific factors

of the concept.

Ten informants from five siidas belong to one of western Finnmark’s
three herding zones (Eira & Mathiesen, 2011, in prep). With the help of dairies,
siidas have themselves been able to monitor snow conditions affecting grazing.
Monitoring, or keeping track of resources is a process in which the community
itself monitors, checks, investigates, and assesses the things that are important to
the community. (Eira & Mathiesen, 2011, in prep) The idea of the herding
diaries was to obtain daily data showing how reindeer herders manage their herd
in winter, how their assessed the conditions affecting reindeer, how their
characterized grazing snow conditions and the strategies their used to solve

different situations and conditions (ibid.).

In the CEAVVI project 12 young S&mi research assistants have
collected and documented reindeer herders’ traditional knowledge of snow and
grazing conditions. The aim of this project is, is to collect and document as
much of the reindeer herders’ traditional knowledge as possible. The interviews
have been transcribed. Information about the informants is provided in Appendix
2. The research assistants had either completed a course in reindeer herding at
the Sami University College or taken courses as part of the EALAT project.
They had also received training in how to document traditional knowledge, and

how to conduct an interview, in how to find relevant informants.

In the study | have also used historical recordings from the 1970s in
order to access historical data subjects such as the way in which herders
recounted their experiences and memories of unusual winters and snow

conditions, so as to compare snow conditions with historical climate data.

“The project is connected to this research project and also forms a part of the EALAT project
run by the S&mi University College together with the International Centre for Reindeer Herding
(ICR).
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Most of the informants, with the exception of the focus informants,
are anonymous at the request of the informants themselves. The informants were
far more open in describing issues and experiences, and in naming persons and
areas, because they were confident that they would remain anonymous in
accordance with a written agreement. In this study all the informants have been
informed of and provided with the facility to review and comment on the data,
data analysis and the results to be published (ICR, 2006).

3.4 Snow physics and temperature measurements

Snow measurements were made in the herding stations, on the tundra,
near Cuonjajavri, approx. 20 km from Guovdageaidnu, and at a test station near

the village.

Air— and snow
temperature measurements were
taken both at the herding stations
(Eira et al., 2011, submitted) and
the test station, near the village.
For this purpose we used the

Thermochron measuring device,

which was fixed to a one and a

half meter long impregnated pole Figure 7: Equipment for measuring air

(Figure 7). The Thermochrons temperature.

incorporate two pieces of technology - a micro-chip in a small steel box
(iButton) and a program for recording data (1-wire). It is the iButton that is
Thermochron’s temperature sensor, clock and memory. A 1-wire can be used to
read off the data it has recorded. (http://www.thermodata.com.au). Thus, the
Thermochrons measured the temperature every six hours, at: 07.00, 13.00, 19.00
etc. To each snow pole six Thermochrons were placed at: 10 cm, 35 cm, 50 cm,
75 cm and 150 cm to the ground, (Figure 7). A radiation shield was attached to
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the most elevated Thermochron which protected against radiation, so that we
obtained the most reliable possible data. A snow pole like this was erected in the
winter area of each herding station. The project has had 42 Thermochrons
attached to poles at the herding stations and at the observation station. The
Thermocrons were used for three winter periods. (Maynard et al., 2010; Eira et
al., 2011, submitted).

4. NORTH SAMI SNOW CONCEPTS, THEIR CONTENT AND USE

A total of 318 traditional Sdmi concepts of various types of snow and
snow conditions and snow transformation related to reindeer herding in the
Guovdageaidnu reindeer herding region, are shown in Appendix 1. These
concepts can be divided into two main categories: first, snow concepts
containing elements of the physical nature of snow and ice (snow type, snow
conditions, snow transformation, and also on matters affecting the snow or the
result of impact, such as temperature, wind, precipitation, air) and, second, there
are snow concepts with a wider meaning than snow physics, which can be
defined as basic concepts in reindeer herding related to reindeer survival

mobility, tracking conditions and visibility.

A theoretical concept analysis was used to determine the differences
between the concepts related to content and use (Eira et al., 2010; Eira et al.,
2011, submitted; Eira & Mathiesen, 2011, in prep).

The study confirms that the Sdmi language is probably the language
with the richest terminology relating to snow, and even richer than the Inuit
languages which since the end of the 1800s have been believed by linguists to

have the most snow words of all languages (Krupnik et al., 2010).
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4.1 Summary of the articles

The first article on “North Sami snow concepts meaning and usage”
(Eira et al., 2010) is a review of the literature and an introductory analysis of
North Sami snow concepts and snow terminology, their use and definitions. The
focus of this article is on explaining the meaning of traditional snow concepts
and particularly their usage with respect to the need for communication and to
the basic premises of Sami reindeer herding. Sdmi snow concepts are related to
factors that affect reindeer survival and sustainability, the well-being of reindeer
and the human working conditions. The content and use of the most central
snow concepts is discussed on the basis of terminological theory, and in
particular on the basis of six basic elements of practical reindeer herding (the
reindeer's needs; access to pasture, access to shelter, snow conditions, and
mobility; the human tasks and needs; snow conditions, mobility for skiing,
tracking, and visibility). The concepts appear to be linked to one another
depending on which elements of reindeer herding they are used to describe and
communicate. An important finding is that there are frequently two or more
critical conditions that regulate the use of Sami snow concepts: 1) the time when
the concept is used and 2) the context of the concept. Analysis shows a pattern in
how herders describe Sami snow concepts, and also that the concept often
contains several characteristics, in which at least 7 different factors are
mentioned: 1) Weather/snow transformation, 2) Snow quality, 3) Density, 4)
Stratigraphy, 5) The impact of snow on reindeer, 6) Time of use and 7) The
behavior of reindeer. The article demonstrates the challenges encountered in
defining the conceptual content. The content of snow concepts comprises both a
basic definition, which often can be intuitive and not explicit and connected to
practical use, but also to communicative functions. In this respect, they differ in
an important way from concepts which have been developed to express
scientifically defined concepts. It seems that the concepts of a natural traditional
language are far more difficult to define than consciously constructed specialized

concepts and terms.
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The second article is “A novel siida-based monitoring system to
observe effects of climate variability of winter pastures in Sami reindeer
herding” (Eira & Mathiesen, 2011, in prep). It deals with the question how to
monitor effects of climate variability, and changes in reindeer winter pasture
based on traditional knowledge embodied in Sami reindeer herder specialist
language. A novel observational system was developed, using a specially
designed herding diary which focused on snow conditions and their impact on
herding practices in winter. This involved herders from five different siidas from
Guovdageaidnu in northern Norway monitoring and making their own daily
observations of variations in snow condition, wind, precipitation, topography
related to herd behavior and welfare for a five-month period over three
consecutive winters (2007 - 2009) and expressed through their traditional
knowledge. The results indicate that the herders’ diaries can be used as a
monitoring tool to observe variability and diversity in grazing condition between
days, grazing locations, and between siidas, and to document the herders’
herding strategies in winter. One example of an important finding is that the
siidas use the winter grazing area strategically and systematically in relation to
time and space. The ways in which all five siidas used the same types of
topographical areas at the same time of the year were almost identical.
Furthermore the analysis of the monitoring system shows that the snow
conditions regulate reindeer ecology, the herders' daily management of the herd
and also the herders' economy. The method using the herder diaries is
encouraging for a future siida-based monitoring of snow and grazing resources.
A main finding was that the herders’ snow knowledge is more holistic and
integrated in herding grazing ecology when compared to detailed scientific
definitions based on physical characteristics of the snow. The collected data
mirrored reindeer herders’ traditional knowledge of snow and snow change and

increased the prevalence of discussion among young herders on these topics.

The third article “Traditional Sami snow terminology and physical

snow classification - two ways of knowing” (Eira et al., 2011, submitted)
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describes how humans understand the natural environment on the basis of their
local experience and their interactions with nature in terms of its relevance to
their daily lives. These descriptions are incorporated into traditional local
languages and form a specialized terminology that is unique and specifically
applicable to local needs and practices. Snow defines most of the conditions
which must be met to support reindeer pastoralism. Snow is a prerequisite for
mobility, tracking, visibility and availability of grazing. The concepts used to
describe the snow on the ground include characteristics needed to communicate
snow properties relevant to reindeer herding in the region. In this paper,
traditional Sami snow concepts and their definitions are compared with the latest
version of the scientific and physical classification of snow on the ground. The
study of traditional Sdmi snow concepts was carried out by means of interviews
with the herders. The results showed that many traditional Sami concepts
describe snow conditions as they are defined by the international standard;
whereas other traditional concepts describe the physical processes leading up to
certain snow conditions. A third group of snow concepts have as their main
purpose the clear communication of the snow conditions for reindeer herding,
and these belong to the internal communication within the herding community.
Conceptual analyzes show that the Sami snow concepts contain a set of
characteristics that belong to both reindeer herding and snow physics. Some of
the traditional Sami conceptual descriptions can be compared with the
descriptions in the ICSSG (International Classification for Seasonal Snow on the
Ground) classification e.qg. seands= depth hoar; vahca = Precipitation Particles
(class = PP). This study illustrates the importance of using traditional Sami
terminology when developing climate change adaptation governance strategies

for S&mi reindeer herding emphasizing the importance of two ways of knowing.

The fourth article is “Impacts of Arctic Climate and Land Use
Changes on Reindeer Pastoralism: Indigenous Knowledge and Remote
Sensing.” (Maynard et al., 2010). This article provides an overview of how

indigenous reindeer herders have developed an important initiative to study the
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Impacts of climate change. Furthermore, to develop local adaptation strategies
have been developed based upon the reindeer herders’ traditional knowledge of
the land and its uses — in an international, interdisciplinary partnership with the
science community, involving extensive collaborations and co-production of
knowledge. Some results are presented, as well as a description of the data
sharing system including traditional indigenous knowledge and remote sensing,

are presented.

4.2 Characteristics of Sami snow concepts

The major linguistic utility in this study is based on the definition of
the concepts and the identification of their basic characteristics (Eira el al., 2010,
Eira et al., 2011, submitted). Each snow concept has its place and can be clearly
defined by their relationships with other snow concepts. The Sami snow and ice
conceptual system is made by a numbers of small conceptual systems covering
large and small sub-areas of the field. The Sami snow concept has a sets of
characteristics that includes snow physics and circumstances that are of

importance to reindeer herding (Table 2).
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Table 2: Identification of characteristics of eight snow concepts.

Factors Distinguishing | Vahca Seands | Cearga | Cuoyu | Sievlla | Soavli | Cinus | Skava
factors

Consistency Wet + o o (] o + + e o
Dry @

Density Hard @ + + O ® ¥ ¥ ° °
Soft +

Carrying capacity | Carries® + + ® o + + ¥ ¥
Does not carry+

Wind affected Wind affected+ ® F
Not affected @

Layers Thick + T T ° ®
Thin®

Type Snow® ] [ ® + ® T
lce+

Metamorphose Dest. ® . ®/+ . . . ® *
Sinetr. +
Constr. =
M/Fe

Startigraphy Surface @ O . ® ® ¥ N ° ®
In themidle+
Bottom =

Time Fall-winter @ ® + + " . = T -
Winter +
Spring-winter =

Basic assumptions 1-VI LI,V | | 11Ib Ila Illa | I

Identifications of characteristics of Sami snow concepts show
similarities and differences according to content. Characterization has been done
using factors like consistency (whether the snow is wet or dry), density (whether
the snow is hard or soft), carrying capacity (whether the snow carries the
reindeer/human or not), wind affected, layers (whether the layer is thin or thick),
type (whether the snow contains ice particles or not), metamorphosis (to which
metamorphic process the snow concept may belong to), stratigraphy (location in
the snowpack), (Eira et al., 2011, submitted). In addition there is time (season
when the concept is used) (Eira & Mathiesen, 2011, in prep), and the basic
prerequisites for herding, | — VI , A. for reindeer: ( I) access to grazing, (11):
access to shelter, (Illa) snow conditions, mobility, B. for humans tasks and
assumptions: (I11b) snow conditions, mobility, (IV) snow conditions, mobility on

skis, skis run easily, (V) track snow and (1V) visibility (Eira et al., 2010).
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Such analysis (Table 3) can help to ensure relationships between
concepts and equally characteristically shows the conceptual similarities and
differences. As an example, the concepts cinus and skava are perceived as very
similar concepts. The similarities between them are that they are both concepts
that have characteristics like thin layers and dense snow. The differences
between them are that ¢inus has snow crystals and skava has ice crystals; cinus
is a result of destructive metamorphosis and skava is a result of a melt/freeze
metamorphosis. Cinus is used in winter, while the skava is used in late
winter/spring. Finally ¢inus belongs to the guohtun category, while skava is used
to describe mobility. Taking these factors into account, one can conclude that the
concepts are not synonyms names for the same concept, but two separate

concepts.

The fact that the various Sami languages differ significantly from one
another is demonstrated by a comparison of snow words in the North Sami and
South Sami languages. In the describing the snow crust and ice sheets, Southern
Sami is more accurate than Northern S&mi. Southern Sami has 17 terms for
different kinds of layers of the snow surface. One reason for this richness of the
South Sami snow concepts is probably that the shifts in the snow conditions
have been and are more frequent in the south than in the inland to the north of
Scandinavia (Magga, 2010).

4.3 Categorization and classification of the S&mi snow concepts

One part of the study was focused on categorizing the concepts of
snow in terms of relationships. To categorize means to find similar and different
characteristics, and thus to establish the differences and similarities. It is
important to discuss how the snow conceptual material could be divided,
especially in relation to the preparation of the list of snow terms (Appendix I).
Categorization means placing things or phenomena in different groups according

to some more or less clear criteria, usually in the form of definitions of the
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categories (Greve, 2003). A conceptual system is created to cover the different
categories of concepts showed by a classification system made of categories.
The classification system consists of a system for example of layers; 'skava’,
‘¢inus', 'geardni’ etc., a broader system that covers the section of snow and ice.
Conceptual system is presented in the form of conceptual diagrams that help to
illustrate the relationship between concepts and their place in the conceptual
system. Categories that are within the same scale, or cycle, such as snow types
related to density, belong to the same category for example the category of dense

snow layer: skava, moarri, cuonu, ruovdecuonu.

A concept map visualizes where the concepts belong and their
relationship between concepts. Such map can be used as a graphical tool for
organizing and representing knowledge about snow and ice related to reindeer

herding (Figure 8).
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The conceptual map (Figure 8) has contributed to the systematization
of the concepts and thus also to their categorization. As a basis for this
categorization snow physics is used (snow basic elements of water, ice and air
and processes that affect snow) in addition to snow in relation to reindeer
herding. The characteristics of snow concept were analyzed by dividing up the
components in order to distinguish their properties, located on an ontological
level (Nuopponen, 1994), such as shape, hardness, texture, etc. (Table 3). The
basis for this work is the snow classification system that is used in snow physics
(Fiertz et al., 2009) and classifications that are found in the Sami language
(Ruong, 1964; Svonni, 1981; Jernsletten, 1994).

Table 3: Classification of Sami snow concepts based on Fierz et al., 2009, Jernsletten,

1994; Svonni, 1981; Ruong, 1964

PRECIPITATION — 2.SNOW ON THE 3.ICE FEATURES IN | 4.SNOW FACTORS

AND WEATHER GROUND, SNOWPACK, AFFECTED BY

PROCESSES (IN PROCESSES AND | WATER AND REINDEER

THE AIR) WITH IMPACTS OTHER PLACES HERDING

IMPACTS AND IMPACTS

1.a. General 2.a General 3.a General 4.a. Mechanical

(International (International (Classification impacts

Classification ) Classification, dry, system) 4.a.1 affected by
wet snow, forms, deer and humans
Metamorphism)

1.a.1 Type, crystal, 2.b Snow types 3.b Types 4b. Track categories

symbol 4.b.1 Fieski
4.b.2 Luottat
1.b Parameters 2.b.1 Wet snow 3.b.1 Ice categories 4.c. Guohtun
categories
1.b.1 Temperature 2.b.2 Hard/soft 3.b.1.1 On the ground | 4.c.1 Guohtun
3.b.1 .2 On the trees 4.c.2 Oppas
3.b.1.3 On things 4.c.2 Ciegar
1.b.2 Wind 2.b.3 Thick /thin 3.b.2 Ice features in
lakes and water
1.b.3 Rain/snow 2.b.4 Stratigraphy 3. b.3 Melt-freeze
layers
1.c Other 2.c Time 3.c.Time 4.d Other

The snow terminology material of is divided into four main categories

that all contain subcategories (Table 3). Sub-categories are made up of both

snow-physical classifications (forms, metamorphism, stratigraphy etc.) and basic
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assumptions in reindeer herding (Eira et al. 2010) marked alphanumerically. The
different categories are displayed with the classification numbers in the glossary;
the terms are set up alphabetically in a list (Table 4). The list might also be
systematized by classification (Appendix 1).

Table 4: Example of how the Sdmi snow glossary has been created made. From left; term
number, Sdmi snow term, definition in SAmi language, and classification number

No. Term Definition in SAmi language Classification
302 Suomir Russa, roavvasit muohta. 3.b.3

muohta
312 veadahat baiki gokko lea unnén ja seakka muohta dahje muohta ii 2.a

bisan, gokko veadda, gokko biegga doalvu muohttaga
dadistaga. Baikkit gokko sahtta veaddan leat dabalaccCat
vadat, jalggat, duoddarat, stuora jeakkit. Veadahat lea
dakkar mas lea hirbmat buorre guohtun ja hui buorre ealat.
Sullasas doaba: bieggagaikkohat.

4.4 Guohtun and basic snow concepts for reindeer herding

Some snow concepts like guohtun, oppas, ciegar, fieski, goavvi are
basic concepts for reindeer herding (Eira et al., 2010). These concepts can be
defined as dynamic because the conceptual content is often about processes and
conditions that change according to weather, time, location, etc. They can also
be expressed as a complex system of traditional knowledge, reflecting the
holistic understanding of reindeer herding (Eira et al., 2011, submitted). The
complexity of the guohtun-concept shows that the concept is broader than a
purely physical concept of snow; it is broader than just snow type. Snow
concepts, in this category, which cannot be defined as pure snow type, are
oppas, ciegar, fieski, goavvi, because they contain characteristics that cover

reindeer herding elements, and the physics of snow.

In this section these complex categories, like guohtun and ciegar are
described and discussed from the starting point for the conceptual analysis of
Sami snow concept, that a concept is a unit of thought constituted by those

characteristics which are attributed to an object or to a class of objects (ISO/DIS
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1087). The main linguistic utility in this process relies on the definition of the
concepts, obtained from reindeer herders’ descriptions of them. According to the
definitions these concepts have core features and distinctive features (e.g., dense
snow, ice layers, bottom ice versus soft snow, depth hoar, dry bottom) as well as
more or less fixed prototypical properties (e.g., related to time, space,

stratigraphy).

4.4.1 Guohtun

The guohtun-concept describes snow conditions and snow types in
relation to herding strategies. Guohtun is, according to Eira et al. (2010) defined
by reindeer herders in the Guovdageaidnu in the following terms: “People
usually use the concept guohtun to estimate how easily the reindeer is able to
dig through the snow to the ground below where the food is to be found. This
definition is only used about the snow what it is like and is not used to describe

the feed; for this reason it is only used in winter”.

Linguistic guohtun is not used as a single concept. It is rather, a
concept that requires subordinate concepts to describe guohtun characteristics
more clearly. The guohtun-concept is a super-ordinate concept and its
subordinate concepts are phrasal concepts, e.g. ‘good guohtun’ (buorre guohtun)
or ‘bad guohtun’ (heajos guohtun), which means that this is a guohtun-term
connected with an adjectival term. A phrasal term is defined as a term with two
or more words separated by a space or multi-word terms as a special case of
compounding (Arntz & Picht, 1995).

Guohtun is about the nature of the snowpack, which is comprised of
different layers. Each layer has its own unique characteristics in terms of
density, formed by diverse snow crystals falling from the sky, developed from
drifting and the temperature in the snowpack, and influenced by snow
metamorphism. A lot of Sami concepts of snow types can either cause bad or

good grazing conditions (Table 5). Results show that snow types cannot in
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isolation associate guohtun characteristics. It is the overall snowpack and the
processes that transform the snow which characterize guohtun. The content of
this concept is consequently highly complex and becomes even more complex as
it is affected by time, space and weather. The complexity is described as an
inter-connected network of components that cannot be described by a few rules
(Peloquin & Berkes, 2009).

Snow types Guohtun Table 5: Snow types that can cause either

Positive | Negative bad or good grazing conditions

Precipitation (snow) | + -

Vahca

+
Seands +
+

Luotkku muohta

Ceavwvi -

Cuonu -

Skava + -

Skadrta -

Cearga -

Salka -

Muovllahat -

Oppas +

Ciegar -

Fieski -

In order to assess guohtun conditions, one must deal with many
variables simultaneously, like snow-physical variables that determine whether
access through the snowpack is easy or difficult. This also includes various
different snow types. The overall formation of guohtun depends on the
relationship among snow, precipitation, temperature, wind direction (Halfpenny
& Ozanne, 1989), and velocity, as well as other environmental variables such as
topography. Thus there are at least four factors that affect guohtun, that can
change from very negative conditions to positive conditions or vice versa: 1)
Weather, temperature and snow metamorphosis, 2) Time of year, 3) Area,
ground and/or vegetation and 4) Herding. (Eira et al., 2011, submitted; Eira &
Mathiesen, 2011, in prep).
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Weather and temperature can cause the snow or the ground to
melt/thaw and then freeze and then become ice: thus the melt-freeze process can
cause different melt-freeze layers or crusts in the snowpack (Halfpenny and
Ozanne, 1989). The temperature gradients within the snowpack and snow depth
are some important factors which may control the processes resulting in good or
bad guohtun. If guohtun is bad, it means that the layers on the top or within the
snowpack are so hard that the reindeer have difficulties in crushing and digging
through the hard layer. The strength in the snow layer increases with the number
of melt-freeze cycles, as geardni, cuoyu. Thus guohtun becomes bad (bad
guohtun) because the snow condition is such that reindeer cannot reach the food
under the snow. Weather and temperature can also make the guohtun good,
especially if there is little snow and the snow is porous and soft and if the ground
is not frozen. Mild weather and mild winds can change ciegar to seanas and thus
soften the snow so that there will be opportunities in the area for reindeer to dig
through the snow. The Sdmi reindeer herder, Mr. Nils Henrik Sara, characterizes
the result of snow conditions and wind and how they influence the possibility of
the reindeer gaining access to the nutrition, thus:”It is a fact that cold weather in
winter with strong winds packs the snow, and this snow reduces the pastures
because the reindeer cannot access the food. But wind is not always harmful to
reindeer herding. Strong wind during mild weather brings the opposite effect;
strong wind softens the snow so that the reindeer can access the food.” (Eira et
al., 2009).

According to reindeer herders the most essential factor in the
characterization of guohtun, is the ground (Sami: bodni). According Routier
(2011) the most important aspect of bodni, is that the snow or the ice should not
fasten to the vegetation or “lock it in”. The types of snow that freeze solid in
bodni, (bodneskarta and/or bodnejickna) (Eng: ground ice), are the worst types

because they can lead to major losses and the mass death of reindeer.
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Table 6: Sub-variants of guohtun

Guohtun access Guohtun variants
Density area
Very good guohtun Njunneguohtun
Good guohtun Goaivvosguohtun
Quite good guohtun
Quite bad guohtun Biedggus guohtun
Bad guohtun Rudneguohtun
Skoavdeguohtun

The guohtun-concept has sub-varieties that contain characteristics in
terms of density and the opportunities for guohtun in the area. Coupling between
the characterization of the access and guohtun variants shows that sub-variants’
descriptions of the density belongs to the category of very good/good guohtun.
In relation to this, the sub-variants related to area belong to the category of quite
bad/bad guohtun (Table 6). In relation to this, the use of the guohtun-term
contains at least two factors: 1) density, (njunneguohtun, goaivvos guohtun), and
2) area-specific, (biedggus guohtun, rudneguohtun, skoavdeguohtun). The
concept is discussed in terms of degrees, for example njunneguohtun
(‘nose’guohtun), which is descriptive of fact that the reindeer only uses their
nose to get through the snow to graze the vegetation, and gutnaguohtun (‘ash’
guohtun"), which compares the snow with ash. These are characterized as the
best grazing conditions because the snow is so loose that the reindeer need to use
virtually no energy to graze. Goaivvos guohtun (‘easy to dig’guohtun) implies
that reindeer easily dig through the snow: These are also considered as quite
good grazing conditions. Bad grazing conditions are characterized by biedggus
guohtun and rudneguohtun, which explain that the reindeer are just about able to
reach to the bottom at a few places in the area. This means that there are holes in
the snow cover caused by the melt and freeze process (njahcu) in fall/late fall.
The weather in fall has therefore, and especially in snow-ice types that occur in
the fall, like bodneskarta, major consequences for guohtun. If bodneskarta
occurs, then the reindeer cannot get through the ice to the vegetation, thus

making rudneguohtun in the following winter (Aslak Anders 1. Eira).
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The characteristic of guohtun can be compared with ‘fuzzy logic’,
which is a tool for categorizing information into broad categorizations or
clusters, while at the same time showing how the human mind function. It is a
mathematical approach for dealing with complex systems where only
approximate information of components and connections is available. The
distinguishing feature of fuzzy logic is the use of linguistic variables in addition
to numerical variables (Berkes & Berkes, 2009). To understand such complex
systems, in this case the interconnection between reindeer, human beings and
snow, the ‘key elements of human thinking are not numbers, but labels of fuzzy
sets” (Zadeh, 1973; Berkes & Berkes, 2009). Phrases such as ‘very good
guohtun’, ‘good guohtun’ etc. are language-based variables. They give reindeer
herders the possibility of characterizing guohtun, as well as an understanding of
the complexity of the snow-reindeer relationship so that they can adapt their

herding strategy accordingly.

4.4.2 Oppas and Ciegar

In the conceptual system of the guohtun-concepts there are also the
concepts of oppas and ciegar. These are the most important reindeer herding
related concepts in the winter with regard to meaning and characteristics,
because they explain the evaluation of the survival and sustainability of reindeer
(Eira et al., 2010). Oppas is the reindeer herders’ winter capital which can
contribute to the survival of reindeer during the winter (Nils Isak Eira, 2006,
personal communication). The more ciegar there is in a particular area, the less
oppas there can be, and vice versa, and furthermore the more ciegar there is in
one place, the worse the grazing (guohtun) there is an opposite (Eira et al.,
2010.) Both concepts have a lot of subordinate concepts which provide a further

description of snow conditions that the concept is describing.

The definition of the concept oppas is a snow area where the snow is
untouched, i.e. not trampled by reindeer. Oppas has not so much to do with the

size of area, but how the herder has allowed the herd to graze. For example if the
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herd has grazed in very dense pattern, then the area is more trampled (Isak
Mathis Eira, 2009). Oppas is a type of snowpack that is generally composed of
very loose snow layers. The entire snowpack, from the surface to the bottom,
includes snow types like vahca, luotkkomuohta, seanas, (Eira et al., 2011,

submitted). Oppas implies that the grazing snow conditions are good.

Figure 9: Variants of

oppas, from best level
to the worst.

(best level) (level 2) (level 3) (level 4)  (worst level)
| | | | |
silke- tavde- StBlo: dielko- rdmso-
oppas oppas oppas oppas oppas

The herds grazing and the herders’ management of the herd lead to
different variants of oppas, from the best variant of the positives to the worst
variety. The oppas-concept has at least five sub-concepts that are relative to the
variation of oppas (Figure 9). Silkeoppas is the best variant of oppas, where the
area with this kind of snow is soft, comparable to silk. This is an area where
there are no traces of any animal. The snow is so porous that the animal needs
only to shake (savdnjilit) the snow. Cavde-oppas or ainnehisoppas, denotes the
area that is not touched by the reindeer. The suolo-oppas-concept means that
oppas is compared with an island. This concept is almost the same as the dielko-
oppas-concept. When there is dielko-oppas, then the reindeer themselves have
selected oppas when grazing, dug a little, eaten and left the area. RAmso-oppas
denotes that reindeer must graze in spots, for example in situations when there
are bottom ice patches in open, treeless level ground (vadda). In such a site there
can be oppas, and yet there is not guohtun, caused by the malfunction of the
bottom, for example because ice patches have occurred in the fall. According to
reindeer herders there is something wrong with guohtun when it is ramso-oppas
(Isak Mathis O. Eira).
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The opposite concept of oppas is ciegar, which means that the snow
in an area has been touched, because the reindeer have grazed and dug in the
area. The use of the ciegar-concept presupposes that there is snow on the ground
before it can be said that there is ciegar. When there is very little snow, then it is
almost not possible to be ciegar. The reindeer has nothing to do in an area where

there is ciegar, because there is no guohtun.

Ciegar means that the snow is very dense. The process that makes
ciegar is that the reindeer by grazing is destroying the snow crystal structure, so
that the sintering process goes much faster. After deposition the process of
sintering (molecular growth of bonds between single snow crystals) leads to a
hard and dense snow. This snow is even denser than cearga, with its density of
250-450 kg/m®. The density of ciegar is more than 500 kg/m®.Thus, the snow in
such an area is too dense for grazing. (Eira, et al., 2011, submitted). In general,
ciegar Will make it difficult to use the same area again during the same snow

season.

The ciegar-concept contains three elements, namely 1) it is an area
where reindeer have been grazing, 2) in the area there are cold grazing holes
(suovdnji) and 3) the snow in the area is very hard. This means that in such an
area reindeer may not be able to graze because the snow is dense, although this
depends on when the mechanical impact has occurred (Sam: ciegarduvvon). If
the impact has taken place before Christmas, the area can usually be used once
more later in the winter. But if the impact has occurred in the winter, then the
area cannot be used before the snow’s structure has changed, and become looser.
When ciegar is frozen (dense), it is so dense that it is possible to can cut a piece

of it. According to reindeer herders’ new ciegar is not defined as cold (dense).

Ciegar can be divided into at least seven different levels in relation to
when and where the ciegar occurs (Sam: ciegarduvvon). Seasonal ciegar may
be: 1. Cakcaciegar (fall ciegar) which occurs if it has been snowing in fall and
the snow has occurred to form ciegar, 2. Skabmaciegar, (the dark time ciegar)
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which occurs when the reindeer graze on the snow-covered ground before
Christmas (Sam: skdbma), although this type of ciegar is not yet that bad, 3.
Dalveciegar (winter ciegar), which is very hard and this is the worst level of
Ciegar. Snow consistence; 4. Njahcociegar (thaw Ciegar), which occurs when the
reindeer graze when there is thaw snow (Sam: njahcu). New and old ciegar;
5.Varasciegar (new ciegar), which is an area where the snow have just
transformed to ciegar. The herder cannot immediately after this transformation
leave the herd to graze in such an area, 6. Boares ciegar (0ld ciegar) is ciegar
that has been like that a good while. The weather and snow conditions can
softens the snow, which implies that it is possible for the herd to be allowed to
graze in the area again. Ciegar related to area: 7. Coahkkeciegar, (compiled
ciegar) is when the grazing has been concentrated in an area without spot of

oppas between the ciegar spots (Figure 10).

=

(new/old) (area) corf:ir;?;\se) (Seasonal)
varas boares coehkke- njahco- Cakca- dalve- skabma-
ciegar ciegar Ciegar ciegar Ciegar ciegar Ciegar

Figure 10: The concept ciegar, divided in seven sub-concepts.

The ciegar-concept is an old concept, and it has been used by
reindeer herding peoples that are geographically far apart, The Sdmi, on the one
hand, and Nenets on the other (Roung,1964). Ciegar, such as the guohtut-
concept (Eira et al., 2010), is a concept that has been preserved from ancient
Arctic people and their ways of life. According to Ruong (1964), Torneaus
(1600-1681), mentioned the Cciegar-concept in relation to ciegar-hunting.
Linguistically the concept of ciegar, in the Sami language indicating the
relationship to reindeer herding, is related to equivalents in the Nenets, Mansi

and Khanty languages (ibid.).
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4.4.3 Fieski

The fieski-concept denotes an area where reindeer have been and it is
possible to track them. The fieski-concept belongs to the category of tracking.
Fieski is not a typical snow type, but it is snow trampled by reindeer grazing in
the area for a short period. Fieski is characterized in relation to boundaries where
the reindeer have been. When the reindeer have barely has been on a place, or
the herders have just let the reindeer graze for a short, then it is called
fieskastallan. A lot of reindeer can make fieski, but so can also a single reindeer.
While herding the reindeer, the reindeer herders drive around old fieski and look
for tracks (fieski) to verify that no reindeer are left there. In searching for
reindeer that have not been in the herd (Sam: meahccecorraga), they do not look
firstly for the reindeer but for fieski. If they see fieski, then the herders will

follow it hoping to find lost reindeer.

Also fieski have subordinate concepts that are in relation to time,
snow consistency and where the fieski area is: 1. Ravdafieski (fieski on the edge)
may mean that it is edge fieski, or fieski between two reindeer herds
(fieskkegaska); 2. Boaresfieski (old fieski); means that the reindeer have earlier
been grazing in the area; 3. Varasfieski (fresh fieski) means that it has just
occurred, and 4. Njahcofieski, (thaw fieski) is encountered during njahcu (Figure

11). In fall 2009 there were njahcofieski (thaw fieski) in Guovdageaidnu.

I \ Figure 11: The fieski-concept with
(area) - rfssir;gg_‘se) (havw/aid) its sub-ordinate concepts.
’ ! / \
ravda njéhco- varas boares
fieski fieski fieski fieski
4.4.4 Ritni

The ritni-concept denotes snow and ice on the trees and belongs to

the ice categories: (i) ice on the ground, (ii) ice on the trees, and (iii) ice on
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things. Other concepts that have relation with ritni are bihci, suhci, coddi. In
English, all these concepts can be compared with rime. The rime is defined when
water vapor freezes into ice-crystals on solid surfaces such as road surface, car
window or lawn (www.met.no). In the Sdmi language there is a distinguishing
difference between the concepts related to the rime-concept. These concepts are
more accurate than the rime-concept because they show where the rime occurs:
bihci is rime on the ground, ritni is rime on the trees, suhci is frozen frost on
trees and coddi is an ice crust on things or rocks. Ritni occurs in weather that
makes rime on trees with snow. Then the rinadat occurs, which reduces
visibility. Ritni can occur as early as in the late fall, when snow has settled on
the ground. In the early winter of 2008 there was a long period of 45 days with
rinadat (rime period). In late October, there was bihci on the ground and the on
the surface of the lakes there was a thin ice layer (Sam. gavdon). A few days
later, there was winter fog (murku) and the day after there was ritni. According
to meteorological data, during the period there was less than 50 cm of snow (red

graph), with almost no wind and with low temperatures (blue graph). (Figure 12)
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Figure 12: The rinadat period lasted for 45 days. In the graph the SD is snow depth and TAN is
maximum temperature.
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Ritni is very important for reindeer herding. When there is ritni,
called rinadat, there are good conditions for reindeer. Reindeer can hide in a
ritni-forest. This gives the reindeer opportunity to graze in peace and quiet
without being disturbed because they are "invisible". For the reindeer herders
ritni is not very good. Ritni impedes the work with the reindeer, because it is
difficult to see and know where the herd and individual reindeer are, for example

when collecting the herd or finding small herds (Herder Station 2).

4.4.5 Goavvi

Goawvi is a basic snow concept, which is not in everyday use, but
which appears in connection with the effects of extreme weather event in winter.
Goawvi is defined as extremely bad grazing condition with starvation, loss of
reindeer and adverse impacts on herders’ economy and organization. Goawvi is
not used in describing "normal™ bad winters, when snow concepts like cuonu,
Cearga, ceavvi etc. are used. The substance of the goavvi-concept is an image of
extreme weather events reflecting changes in a system, in relation to structures,
functions, and organization, which are caused by events that create the disaster,
and subsequently adverse consequences. One of the first written reports about
extreme winter grazing conditions resulting in the death of reindeer was
published by Tromholt (1885). Surprisingly, over a period of 100 years, reindeer
herders in Guovdageaidnu have experienced goavvi about 12 times, and the
concept is also used presently among reindeer herders in Guovdageaidnu (Table
7).

Goawvi is caused by thick layers of ice and ice frozen in the soil:
Jjiekna (Eng: ice), bodneskarta (Eng: the ice is frozen into the vegetation) and
gassa muohta (Eng: deep snow). Factors such as precipitation, wind, snow
metamorphism and different ice layers build up inside the snowpack and may
affect the degree of goawvi. These factors are important and influence the
grazing conditions in late fall, in the transition from bare ground to snow-

covered land.
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Reindeer herders characterize adverse conditions in the winter in
different ways depending on how great the consequences are for their reindeer
and reindeer herding. These snow conditions are typically characterized as worse
than very bad guohtun. Variants of goavvi are shown in Figure 13, related to the
degree of goavvi. The length of the goavvi periode is reflected in the degree of
the impact on the reindeer herd. The sub-concepts of goavvi show their relation
to time and season, goavvegidda (Eng: goavvi spring) lasts one season,
goavvedalvi (goavvi winter), lasts over two seasons, goavve jahki (goavvi year),
lasts a whole year and nealgedalvi (Eng: starvation year), the worst-level

condition (Figure 13).

Figure 13: Goavwvi concept
\ \ with sub-concepts.

2 seasons @ year-
(1 se’ason) ( | ) (a Yfar) worst level)
goavve- goavve- goavve- nealge-
gidda dalvi jahki jahki

Goawvi-spring means a long spring, with a lot of snow and cold
weather, and hardly a bare spot at all on the ground. A goavvi year means a long
hard period, which last from fall to spring. Analysis of collected data shows that
most informants relate goavvi condition to grazing in spring or late winter. None
of the informants’ related goavvi to the fall or late fall, which could be explained
by the fact that bad grazing conditions in fall usually is manifested themselves
later in the winter. A goavvi period can actually last until the snow has melted
and there is bare ground. The goavvi conditions can occur over a large area, but
may also be very local. When the snow conditions are bad, the reindeer will
walk a around lot in search of food (Informant C19), and herders have to herd
continuously day and night to keep the herd together. Goavvi denotes a loss of
reindeer that impacts on the reindeer herding economy, organization, and herd
welfare. All herders participating in this project reported that their herds were

affected and reduced after goavvi and viewing goavvi periods in the light of
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numbers of reindeer (official numbers) in western Finnmark, the number of
reindeer was usually reduced after goavvi. One reindeer herder (Informant C28)
explained that goavvi could be the reason for a large loss of reindeer (reindeer
deaths), low calf growth for years after extreme weather events (Sam: miesehis
jagit) owing to low milk production, and reindeer diseases. Goavvi usually have
adverse effect on the energy expenditure of female reindeer, e.g. they may lose
milk for production to new born calves and newborn calves might subsequently
die according to informant C 28. According to one reindeer herder a goavvi year
can have adverse consequences for the herd for at least five years after the event,
(“goawvi vaikkuha 5 jagi ovddasguvlui”), and the economic consequences of
goawvi could be 30% less calves than in normal years, in other siidas even more
(informant C28). Traditional knowledge indicates that female calves born in
such years are negatively affected the next five years. According to Paivi6
(2006), goavvi could also have implications for new patterns of migration in

Sirkas siida.

An analysis of historical descriptions of extreme events in the
reindeer herding community in Guovdageaidnu from the early 20th century to
present shows different levels of goavvi. Examples of goavvi periods are shown
in Table 7. Worst level of goavvi in Guovdageaidnu was reported in 1917/1918.
Table 7: Various goavvi —periods, including 1917/18 marked in yellow were characterized

as starvation years (nealgedalvi), 1967/68 and 68/69 marked in red were goawvi years, and
1958-1961 and 1997 marked in green were goavvi spring

Year Goavwvi -spring | Goavvi —year | Starving year
1907/08 Goavwvi spring
1917/18 Starving year

1957/58 Goavwvi spring
1960/61 Goavwvi spring
1967/68

1968/69
1971 Long spring
1973 Long spring

1996/97 Goawvi spring
1997/98 Bad spring
1998/99 Bad spring
1999/2000 | Bad spring
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From the oral histories, which are generated by people’s memories of
extreme grazing events, we can provide new knowledge and insights. An
example of the resulting impact of extreme weather events is that of 1917/1918,
which was characterized as “nealgedalvi” by a reindeer herder from
Guovdageaidnu, born in 1909. That year the reindeer starved to death.

Dat ii lean suohtas jahki. Dalle lei nu heitot ahte dat ii oba birgen ge, dalle Sadde johttat

gosa nu. Sii geat eai biedganan oalat siiddaiguin, dat johttdjedje dainna mii lei bahcan.
Muhtimat biedganedje ja nu dat dusSe manne dat bohccot, muoraid mielde ja juohke

guvlui. Doppe ii lean ealat.”

He remembered that weather conditions and several periods of mild
weather with rain followed until Christmas, which created many thick layers of
ice in and under the snowpack. The snowpack became some dense that the
reindeer were unable to break the ice and could therefore not reach the lichen

through the ice layer, which was as thick as 10 — 15 cm.

Figure 14: Using temperature,
e e precipitation and snow depth data from
Karasjok 1917-1918 can give
indication and description of the
conditions in Guovdageaidnu.
(Vikhamar-Schuler et al., 2010a)
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The historical meteorological data show the weather conditions in fall
1917 (Figure 14, red circle), which might explain the cause of starvation that
year. In early October freezing temperatures and precipitation as snow, resulted

in a snow depth of 20 cm. Subsequently there were some days with temperatures

> Translated from Sami: This was a terrible year. The pasture conditions were so bad that people were not
able to rescue herd, and had to move from area to any place. Those who had not lost all the reindeer,
moved with the herd that remained. Some could not keep the deer together, they spread completely.
There was not ealdt in the area.
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above zero, when the snow melted, and finally froze again. Temperatures ranged
between plus and minus degrees. The graph shows that the snow melted and
there was bare ground from late October to early November, followed with

heavy snow fall.

Johan Turi (1933) describes in 1910 the transition from bare ground
to snow covered ground using some snow concepts and how these occur.
According to Turi the weather conditions generally in the fall are very important
for the grazing conditions in the winter.

“At that time, when the bulls are worn out, then it generally thaws, and that thaw is
called golggonjacco (the debility thaw). And then you generally lose the herds because it
is very bad weather, fog and rain, and when it thaws much there is bare ground in some
places, and in other places the snow is left lying, and when it freezes, then that snow is
turned to ice or, as it is called, bodneskardan (bottom crust), and it remains all through
the winter just as it is at the time when the last thawing stop and the cold comes. But if
the thaws do not spoil the snow, then it will be a good winter, unless there comes very
deep snow, for the reindeer can get to the mosses even if the snow is fairly deep, if only

there is a clean bottom, that is, no ice on the bottom. And it is at this time that the Lapps
are afraid (wondering) what the winter will be.” (Turi, 1933).

This description, which is over 100-year-old, shows that the elements
Turi pointed out as being crucial for guohtun, such as that njahcu (thaw) and
freezing temperatures can result in bodneskarta, is relevant today. This shows
continuity in the perception of the content of the concepts, and the descriptions

of factors that make such concepts.

4.5 Traditional knowledge about snow, adaptation and resilience
thinking

The IPY EALAT project recognizes that the ability of reindeer
herders to cope and adapt to changes is based on traditional knowledge, which is
embodied in the herders’ specialized concepts in their language (Tyler et al.,
2007; Eira et al., 2010; Maynard et al.; 2010; Magga et al., 2011,a; Eira &
Mathiesen, 2011, in prep). This section further discusses the response of reindeer

herding communities in the face of extreme weather events (or natural hazards),
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such as goavvi and other bad grazing conditions in winter through the lens of
resilience thinking. Resilience can be shortly described as the siidas ability to
recover after for example goavvi. Resilience can be defined in different ways,
but one definition is the capacity of a system to absorb disturbance and
reorganize while undergoing change, retaining essentially the same function,
structure, identity, and feedbacks and it is about a system’s flexibility in the face
of change (Berkes & Turner, 2006). Resilient societies are those able to
overcome the damage from extreme weather events. According to Gaillard
(2006), extreme weather events are natural phenomena that pose a threat to
people, structure and economic assets. Extreme weather events include among
others, earthquakes, storms, floods and droughts, but have to be considered in
local perspectives. The future negative effects of projected global warming on
the snowpack and winter grazing conditions in Guovdageaidnu might possible
increased effects of extreme weather event for reindeer herding. Extreme
weather events and winter grazing conditions is discussed by Turi (1910, 1933).
Snow concepts like bodneskarta, bearta cuonu, and ceavvi, all contain important
traditional knowledge, is used to observe and monitor the snowpack also in
times of extreme weather events in winter. Ceavvi is a snow concept used in
Kautokeino on hard snow in spring (Eira et al., 2010). Other regions, like some
southern Sami reindeer herding areas, have concepts that can have similarities
with North Sdmi. In south Sami they use i.e. a term "tsievie" (denoting ice layer
on the reindeer lichen; hard snow that bears small reindeer) (Laila Matsson
Magga, 2012, pers. communication), that can correlates the north Sami term
"ceavvi". According to Turi (1933), who originally was from Guovdageaidnu,
Ceavvi is a description of bad grazing conditions in winter.

“Tscevve is hard snow with a snow-crust underneath it, and, when the snow is of the

consistency, then the reindeer herds spread widely in search for food, and then the Lapps
can’t hold the herds together.”

The people struggling with such bad grazing condition are called ceavvit
by Turi.
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“They have begun to gather together the reindeer who have run all over the
forests...reindeer are obliged by hunger to spread all over the forest in a tsevve-aar
(hard-snow year), and when the tseevve Lapps took to tethering a bell-reindeer, the
weakened reindeer came to out, and the folk began to feed them with tree-lichens and to
watch them.” (Turi, 1933).

This could be an example of adaptation to bad grazing condition in

winter.

Sami traditional knowledge about snow is a vital part of the
Kautokeino reindeer herders’ resilience thinking. Likewise, resilience thinking
helps to evaluate hazards holistically (Hewitt, 2004; Berkes, 2007). Resilience
deals first with coupled human—environment systems and contributes to a
comprehensive vulnerability analysis by avoiding the artificial dividing between
a physical and a social part of the system. It deals with the dynamics of response
to hazards, and is forward-looking, helps to explore policy options to deal with
uncertainty and change (Berkes, 2007). Adaptive responses to dramatic
environmental change are often encoded in traditional knowledge Reinert et al.,
(2009). There is increasing evidence that many traditional communities pass on
from one generation to another experience and knowledge that can be critical in

helping them to respond to extreme weather events (Hewitt; 2004 Berkes, 2007).

Based on historical data from reindeer herding, meteorological data
and oral stories from old herders, it is possible to gain insight in to how the
reindeer herding community coped and adapted during and after extreme
weather event like goavvi. Such knowledge can be of importance to maintain
high resilience in the reindeer herders’ pastoral system in times of projected
climate change. All herders participating in this project reported that their herds
were affected and reduced after goavvi and by comparing goavvi periods with
the total numbers of reindeer (official numbers) in western Finnmark, see that

the number of reindeer was usually reduced after goavvi (Figure 15).
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Figure 15: Numbers of reindeer in western Finnmark from 1945 to the present. The blue line
indicates the number of reindeer, the red bar in the graph marks goawvi years and the green
bar marks goavvi-springs. (Official data from the Directorate of Reindeer Husbandry).

Extreme weather events, like goavvi, have probably occurred in
western Finnmark, in time immemorial, regardless of the size of reindeer
population, have effected on the grazing conditions in winter. One explanation
of goawvi can be the North Atlantic Oscillation (NAO). NAO is a climatic
phenomenon characterized by an oscillation of the difference between the air
pressure at sea level over Iceland and the corresponding pressure over the
Azores (Hurrel, 1995). Time series show how the NAO index might vary in a
10-year scale and affect the winter temperature in Scandinavia. It is mostly in
late fall, winter and early spring that strong positive or negative NAO phase is
prominent in Scandinavia (www.met.no), which is related to when reindeer
herders observe bad grazing conditions. In the winter pastures in inland
Finnmark air temperatures show large inter-annual variability, and this variation
is partly correlated with the (NAO) (R ~0,5) (Magga et al., 2011). Variation in
the NAO index is shown in Figure 16.
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Figure 16: The NAO index variation in fall (1873-2000) and orange circles shows historical goawvi years
1917, 1967 and 1996 in Guovdageaidnu reindeer herding region, which is correspond to negative 153
NAO phases (Prepared from JIANPING, 2003).



Many animal species throughout the Northern Hemisphere are
influenced by NAO (Ottersen, G. et al., 2001). A positive NAO index is
associated with an increased westerly wind field, while negative NAO index is
associated with weak westerly or even easterly winds in Scandinavia
(www.met.no), but with hitherto unknown effects in western Finnmark.
However, it appears that bad year with extreme grazing conditions in winter
extreme weather event (goavvi) occurs after very negative NAO phase in the late
fall. The common history of Sdmi Reindeer Husbandry in western Finnmark
indicate that the years 1917/18, 1967/68 and 1996/97 are typical goavvi years
with starvation, loss of reindeer and negative impacts on herders economy. |
suggested that these historical goavvi years in western Finnmark may be

explained by a strong negative NAO index in late fall (Figure 16).

Based on reindeer herders’ observation using Snow concepts as
indicator, the Siida communities use various methods to prevent the loss of
reindeer. These methods also help them to maintain the herd and subsequently
being able to recover from goawvi. | suggest that the ability of individual
reindeer herders and siidas to recover from extreme weather event show high
resilience to change using the traditional knowledge about snow in their daily
language and communication. There are stories that reindeer herders could lose
almost the whole herd in goavvi, but being able to recover and subsequently
continue as before. According to Péivio, (2008), such bad years occurred in
Sirkas in Sweden in the 1930ths. He shows in an example from Sweden that the
goawvi years changed the siida organization of reindeer herding in an area and
even that some reindeer herders started up with other activities like fishing.
Resilience in the context of such extreme weather event is the measure of a
community’s or individual’s ability to respond effectively to change. According
to O’Brien et al. (2009) resilience thinking offers a new way of understanding
complex adaptive systems and it can provide key insights into the evolution of

the social contracts that underpin many systems of governance.
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Reindeer herders indicate their ability to build their adaptive capacity
by learning from previous extreme grazing events, and the use of several
adaptive strategies is high. Adaptive strategies are the ways in which individuals,
households, and communities change their productive activities and modify local
rules and institutions to secure livelihoods (Berkes & Jolly, 2001). The herders
use at least five different adaptive strategies 1) spread the herd in the grazing
land and let individual reindeer themselves find to find adequate guohtun
conditions. 2) Increase the mobility (Sam: sirdit) of the herd from one area to
another, 3) migrate to the coast out of season and/or 4) provide additional
feeding for reindeer with hay or pellets (Table 8). Furthermore, 5) Long term
adaptation to goavvi includes the herd structure diversity and animal welfare
(Oskal, 2000). These methods have contributed to the adaptive capacities of

siidas in Guovdageaidnu following goawvi.

Table 8: Adaptative strategies during goavvi periods

Year Adaptative strategies during goavvi periods
To let the Move from Migrate to Additional
herd spread area to another the coast feeding
1917/1918 X X
1958 X
1967/68 X
1996/97 X X

The management strategy for goavvi in 1917/1918 in western
Finnmark was to let individual reindeer range freely, so that they could find food
for themselves. The strategy was then to move to another area to find good
guohtun where it was possible to break through the snowpack. In the late winter
of 1958, the coping strategy was to move with the herd south-east in the region,
to the area JavrraSduottar, which was an area that was always kept as a
supplementary grazing area in case of goavvi (Hagvar, 2006). In 1967/68, some
siidas in Guovdageaidnu migrated in early winter to the coast, and the summer
grazing area, while others kept the herd in the winter grazing area until summer.

In 1997 the herders started using a new strategy for adapting to goavvi, which
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included additional feeding as well as early migration to the summer grazing
area. At this time it was not common to provide supplementary feeding
according to one of the informants involved. In order to use these strategies in
long term adaptation to extreme snow weather events and likewise to the future
effects of climate change, the reindeer herding is dependent on flexibility of
pasture use and control of mobility. This flexibility allows herders to adapt to
climatic variation and to maintain resilience. Studies of the social organization
of reindeer pastoralism (Turi, 2008), confirm that reindeer herding has
developed an integral resilience for dealing with climatic uncertainty based on
traditional ecological knowledge (Magga et al., 2011a). Reindeer herders adapt
constantly to change (Reinert et al., 2009). Thus, traditional knowledge about
variability and changes in the snowpack and the use of about 318 Sami snow
concepts, could build resilience locally to times of projected climate change.
Reindeer herding might maintain high resilience to extreme weather events from
the knowledge embodied in reindeer herders’ language and through daily use of
specialized language. During the past 50 years, reindeer herding has undergone
changes (Eira, 1984; Saijets & Helander-Renvall, 2009), which may also have
affected the language of reindeer herding. Older herders in this study recognize
that herding practices changes quickly (J. Magga pers. Com 2003). Climate
change will undoubtedly have significant environmental, economic, cultural and
linguistic impacts on Sami reindeer herding. Any breakdown in the language
structure signals a breakdown of their conception of the environment, affecting
the nature of knowledge and the world view passed on from the previous
generation (N&kkalajarvi, 2009). There is a fear that the working methods,
language and culture of reindeer-herding could be eroded, and thus the practical
herding will also change. Kalstad (1999) states that if the specialist language of
reindeer herding disappears from everyday use, it will adversely affect reindeer
herders’ specialist work. Language is an essential tool for culturally-appropriate

encoding of knowledge. Traditional knowledge conservation therefore must pass
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through the pathways of conserving language (Nakashima, 2000; Nakashima &
Roue, 2002).

The decline in use of the language as the basis of herding knowledge
could mean a change in the traditional management model, and possibly
increased vulnerability. Adaptation to climate change is argued as being
something that happens at the local level of reindeer herding: It will in future
demand the training of local arctic leaders in long term sustainable thinking,
based on the best available adaptation knowledge, both scientific and
experienced-based traditional and local knowledge (Turi, 2009). Tailor-made
education developed to strengthen herders’ traditional knowledge, resilience,
cultural and linguistic rights could be one way to maintain high resilience and to
Implement adaptive strategies in response to projected climate change (Bongo,
2010). It is believed that such adaptive strategies could reduce the vulnerability

to climate change in reindeer herding in Finnmark.

5. CONCLUSIONS

In this interdisciplinary study, snow concepts have been linguistically
investigated in relation to practical Sdmi reindeer herding and climate variability
and future projected climate change. Among the 318 (Appendix 1) snow
concepts related to reindeer herding used by Guovdageaidnu herders, selected
core concepts were further analyzed in the view of traditional use about different
grazing conditions in winter and the physical characteristics of snow. The thesis
also documents and discusses two ways of knowing about snow change and

pasture availability in reindeer herding.

This study has shown that the reindeer herders’ use of snow concepts
is related to time, context, snow physics and the basic needs for reindeer herding
when snow covers the ground in winter. Furthermore, these concepts are often

dynamic because they are related to processes and conditions that changes
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according to weather, time, and location (Article I). Findings indicate that these

concepts should be understood in context of practical reindeer herding.

A multidimensional understanding of the snow concepts shows that
some concepts are based on the physical characteristics of snow and can
therefore be compared with international snow classification, while others have
elements connected to the different herding strategies. Reindeer herders observe
and manage snow from two perspectives: the snow physics and the ecology of
herds in the winter grazing area, which reveals a holistic knowledge and view
(Articles 11, 111).

A siida-based monitoring system, used in addition to interviews with
herders, has provided an insight into the role of snow in daily herding. The data
generated indicate the strategic and systematic use of grazing areas in terms of
time and space. They also show the variability among the siidas in western
Finnmark investigated in terms of snow conditions between years and between
pasture areas. Every winter siida has its own unique grazing conditions, which
makes it difficult to compare one siidas grazing conditions with those of others,

and to make general conclusions (Article I1).

Some basic snow concepts in reindeer herding, are complex
categories, in the sense that a term contains and includes many factors
simultaneously, such as information about snow, snow conditions, snow physics,
weather, temperature, location, time and impacts of animals and humans
(Articles I, 1, 111). These concepts are central for daily work with the reindeer,
and constitute important parts for reindeer herders’ traditional knowledge. Their
importance is also expressed by the fact that they also involve sub-concepts,
which includes further information about location, time and snow consistency.
Goawvi, is just a such snow concept because it contains information about
extreme climate conditions adaptation to climate variability and change and
knowledge about resilience thinking and sustainability in reindeer herding. Some
Sami snow concepts mirror snow changes which are important for reindeer
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herding. This is believed to be important for observing the future projected
effects of a changing climate on reindeer herding. S&mi snow concepts are a part
of the reindeer herding specialist terminology used in daily communication in
practical herding. The snow concepts reflect the reindeer herders’ traditional
knowledge of the management of the herd on snow-covered ground and how
herders deal with these complex systems using mental models and “rules of
thumb™ (Article Il, I11). This kind of knowledge has contributed to the survival
of reindeer herding since time immemorial and will be essential in the future
when reindeer herding is exposed to external influences such as climate change,
loss of grazing land and effects of globalization (Article 1V). Traditional
knowledge is an important basis for the future cultural sustainability of reindeer
herding. Further development of a monitoring system for guohtun can best be
carried out through the use of herders’ own terminology and traditional

knowledge in order to support the siidas in building resilience locally.

This thesis raises concerns about the future use of Sami reindeer
herders’ specialist language and traditional knowledge in mainstream Norwegian
governance of reindeer herding. With a projected 8 degree increase in
temperature in West Finnmark in winter (Hanssen- Bauer et al., 2011, in prep,
one must also expect changes in snow and grazing conditions stressing the
importance of daily use of and the knowledge in reindeer herders’ specialist
language in future. With the projected warming in Guovdageaidnu, some snow
concepts might disappear in the herders’ daily vocabulary, which is commonly
used to day. A future sustainable adaptation of Sami reindeer herding and
reindeer herders to climate variability and future projected change must be able
to handle uncertainties in nature. This requires different ways of knowing,
combining herders’ experienced-based knowledge with scientific knowledge.
The Sami language, knowledge and the use of pastures, show how the coupling
of systems is manifested. Thus how herders and the environment are coupled.
The study suggests that national adaptive strategies must recognize reindeer

herders’ traditional knowledge, and cultural and linguistic rights must be
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included in adaptation strategies for climate change. It is therefore important to
develop new social contracts between reindeer herders and society where

reindeer herders’ traditional knowledge and language are included.
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MIELDDUS/APPENDIX 1:

Samegiela muohtaguoskevasS tearpmat, mat geavahuvvojit
boazodoalus./The list of Sami snow related terminology used in
reindeer herding.

Nr. Tearbma DefiniSuvdna Klassifika-
Suvdna
1L awi Cahci mii boahté almmis. 1.b.3
2. aSkkas Jiekna mii lea Saddan go ¢ahci boahta eatnamis ja 3.b.2
jieknu, dahje go jogas dahje 4ja buddosa nu ahte
dadistaga jieknu.
3. aSkkastit Go ¢ahci mii boahta eatnamis dahje jogas Sadda = 3.b.2,
jieknan. proseassa
4. aidnet Muohttit nu ahte javkada luottaid. 4.h.2
proseassa
5. | aidu Luodda johtti ealu dahje orraga manis. 4.h.2
6. | ainnadat Muohttan dan madi odda vaza nu ahte luottat mat 4.b.2

leat leamas, leat javkan ja ahte fas vuohttd ja ere
odda luottaid boares luottain.

7. &innehis Muohta mii ii leat lihkahallon, mas eai leat 2.4
muohta luottat.
8. | dinnehisoppas Oppas mas ii leat fieskki, eai ge Ciehkarat. 4.c.2
Sullasas doaba: ¢avdeoppas.
9.  ainnestit Veaha muohtestit nu ahte boares luottaid javkada 4.b.2,
nu ahte sahtta fas vuonhttit proseassa
10. = baldu Jiekna jarvrris dahje jogas mii lea suddagoahtan = 3.b.2
ja de doddjodan nu ahte lea unnit osiide Saddan.
11.  balva Almmis balva (sahttd omd. borggaid buktit). 1.
12.  balvaciehkki Balvvat mat buktet dalkki. 1.
13.  balvadalki Sevdnjes ilbmi, ja beaivvas ii oidno. 1.
14.  bahkka Go beaivvas goarda ja ligge aimmu. 1b.1
15. ' bavddastit Céhci loktana jiena nala. 3.b.2
16.  bearta Lea gaskadilli go ii leat bievla ii ge leat dalvi ge, = 2.a. bievla-

muhtun saji bievla ja muhtun saji veahd muohta. =~ muohta
Go lea leamasan veaha borga ja de bivvalis dalki,

mii suddada veaha nu ahte rahpa bovdnaoivviid

ja de fas galbma. Dat lea ¢ak¢a fenomena. Dalle




ii leat buorre guohtun. Dét sahtta vaikkuhit dasa
ahte boazu lea hilbadeabbo, dat ruvggohalla
eambbo. Dat ii leat oaidnimii iige
matkkoSteapmai nu buorre.

Cakéat lea leama$ muohtavahca ja lea bivaldan ja
dat liegganan, dat muohta Sadd4a measta dego
jieknan, hui rusSas ja garas. Muhtun saji bievla ja
muhtun saje veahd muohta. Lea gaskadilli mii ii
leat goabba ge, ii leat bievla ii ge leat dalvi ge.
Dalle $addé hirbmadit guodohit go eallu hilbi.
Boazu vazza hirbmadit dan muohttaga nalde,
girjjat eananbievla-dielkkuid, bovdnaoivviid
mielde. Dalle ii leat buorre vuonhttit luottaid.
Cakgat, sahtta maid leat ¢ak&adalvvi. Sullasas
doaba: girjebievla, muhto dan dadjet giddat.

17.  biedggus Go ii leat buot sajiid guohtun. 4.c.1
guohtun
18. | biegga Aibmu mii lihkada. 1.b.2
19.  biegga- Baiki gokko biegga lea dolvon dahje gaikon visot 1.b.2
gaikkohat muohttaga eret nu ahte dakko lea meastta
bievlan. Muhtin saji lea fas dakkar ahte ii beasa
bodnai iige vuhtto Sat mihkke luottaid. Baikkit
gos sahtta leat bieggagaikkohat, leat badjugit,
varrenjuniin ja varreluohkain. Dat ii leat vuomis
gal. Bieggagaikkohat sahtta leat dakkar mas ii
leat oba guohtun ge.
20. | bieggat Go aibmo lihkada ja bieggé juoga man sisa, omd = 1.b.2,
lavvui, goahtai. proseassa
21.  biegga- Baiki gokko lea eanas muohttaga bosson eret, lea  1.b.2
veadahat vuollelis, omd. vadain.
22.  bievla Dilli go ii leat muohta. 2.a. (bievla
— muohta)
23.  bievladielku Muohta suddan nu ahte lea bievla ihttan dahje 2.a. (bievla
muohtadilis go muhtun sajiid lea bievlan. — muohta)
24.  Dbievlaealat Go ii leat muohta (bievlan) lea nu ahte bievllat 4.c.1
leat ihttan nu ahte besset bievllaid guohtut.
25.  Dbievlasaiggut = Go bievlagoahta, de saiggaga, dego ¢ahpoda 2.3, (bievla
dakko go bievla. — muohta)
26.  bihci Lea”asahis” muohta eatnamis nu ahte suoinniid = 3.b.1.1

ja eananSattuid leat veahd vilggodan. Dat lea arra




cavCCa, go lea bievla ja go bievlla nalde buolasta,
de bihcu.

27.  bihcut Vilggodahtta omd. eatnama ¢akcat, go ihkku lea = 3.b.1.1
galmmestan, muhto ii fal muohttan. proseassa
28.  Dbivaldit Aibmu rievda bivvala guvlui go lea galmmas 1b.1
leamas. proseassa
29. | bivval Go aibmu lea badjel 0°C; moadde gréada. 1.b.1
30.  boara Giddajiekna javrris. 3.b.2
31.  Dboares Ciegar = Mii lea Ciegarduvvon go lea aigi gaskkas (omd. = 4.c.3
manu ovdal) go bohccot leat guhton, omd.
cakcat.
32.  Dboares fieski Boares luottat. 4.b.1
33.  boarragis Giddajiekna lea boarragis, lea loktanan bajas 3.b.2
javrris dahje jogas. Dilli ovdalgo Sadda
nallojiekna. Dalle doppe guolli bures.
34.  boazu goaivu = Go julggiin muohttaga ¢ada beassa ealahaga
radja.
35.  boazu réhpu Go alkit beassa julggiin cada muohttaga. 4.c.1
proseassa
36. boazu rogga Go Sadda veaha famuid atnit beassat muohttaga = 4.c.1
cada. proseassa
37.  bodneciegar Ciegar botnis, eatnama vuosta arra jagis dahje 4.c.3
manni dalvvi.
38.  bodnegeardni = Jieknpageardni botnis, eatnama vuosta. 3.b.3
39. ' bodnejickna Jiekna eatnamis jeahkala vuosta. Jus lea assas 3.b.3/2.b.3
jiekna, de i1 leat ealat.
40. ' bodnemuohta = Muohta eatnama vuosta. 2.b.3
41.  bodneskérta Jiekna, mii lea njuoska vahcan jiknon bievlla 3.b.3/2.b.3
vuostd, darvéna jeahkalii, dakpasiidda. Bievlan,
jus veaha lea muohta boahtan ja de jorgala arva
nala ja de buolasta, de jieknu jeagil ja de boahta
fas borgd dan nala. Jeagil lea Saddan jiena sisa
dahje jiekna galbmon birra jeahkala. Dakkar dilli
gal lea measta katastrofa, danne go Sadd4 nu
garas ahte boazu i1 beasa bodnai, i1 oac€o Sat
jeahkéla. De gal billista. Dat dagaha dalvet
rudneguohtuma. Cakéat/¢akéadalvvi.
42.  bodnesuossa Vuolemus geardi muohttagis, mii lea jiknon 2.b.1/2.b.3

dahje suossan.




43.  bodnevihkki Jiekna, skarta dagahan ahte bodni lea heitot. 4.c.1
44.  bodas Jiekna gaddeguoraid dahje johkavuodus go 3.b.2
geadggit leat jiknon.
45.  bodascahci Bealle jiknon ¢ahci. 3.b.2
46.  bodasjohka Johka mii lea galbmigoahtén ja bdddagoahtan. 3.b.2
Bohccot eai mana dékkar johkii. Dat sahtta leat
oahcin.
47.  bodastit Jieknut gaddeguoraid. 3.b.2
proseassa
48.  borga Go lea biegga dalle go lea muohtadalki dahje (1.b.3)+1.b.
dadjet maid dalle go lea muohtadalki iige biegga. 2
Sullalas doaba: muohtaborga.
49. ' borga Muohtti, dahje muohttit ja biegga oktanagas. 1.b.2
(+1.b.3)
50. | buolas Dalvet lea buolas, temperatuvrra dafus lea 1b.1
galbmasit go galmmas, ferte leat measta
galbmasit go -15°C 4immus ovdal go lea buolas.
Giddadalvvi sahttet leat idjabuollaSat.
51. | buoridit Dalkkit dahje temperatuvrrat vaikkuhit nu ahte 4.c.1
guohtuma muohta lea dipman ja nu lea heajos guohtun proseassa
Saddan buoret guohtumin.
52.  ceakko- Gassa muohttagis suovdniji. 4.c4
suovdnji
53.  ceavvalahtit Go lea muohta $adda dakkarin ahte guodda. 2.b.2,
proseassa
(1
54.  ceavvalat Sitkes muohta, guottadat, mii guodda olbmo 2.b.2 (1)
dahje bohcco go vazza.
55. | ceavejassa Lea giddajassa. Ovdal mihcamaraid leat jasat nu =~ 2.b.2
ceavit ahte oazzu nu vanddardit daid mielde ahte
i1 oba Calgga dahje doddjo ge. Giddat go jodat
herggiiguin, de manat ceavvejassaraigge go dat
guodda, lavejit dadjat raido-jassan.
56.  ceawvi Lea garra bajildus muohta. Dat lea njuoska 2.b.2 (1)

muohta mii lea lasmmihan ja de galbmon ja
Saddan hui sitkadin, dakkar man ¢ada ii mana, ii
baljo nagot raigat. Dat lea guottahat. Dalle
bohccot vazzet muoraid mielde ja duoddaris
mannet gerggiid mielde. Dalle lea heitot




bohccuide.

57.  ceavvut Saddat ceavvin. 2.b.2
proseassa
58. | ciekkadit Dahkat nu ahte Sadda/duolmmasta/gah¢ca 4d,
muohttaga sisa. proseassa
99. | ciekkahat Cieknalis luottat, ddbala¢at luotta nalde. 4d
60. = cikcet Dipmadit muohttaga. 1.b.1.
(Ciehkara) proseassa
61.  coakci Jiekna dahje muohta, mii ii leat galjin, nu ahte 4.b.2
boazu beassa vazzit nu ahte ii njalkkas.
62.  cuokca Jassa- dahje jieknageaidnu. 4.h.2
63.  cuonu Garra muohta, measta dego jickna, mii lea 3.b3(I+
Saddan go muohttaga lea liggen ja dasto 1)
idjabuola$ garradahttan nu ahte guodda olbmo ja
bohcco. Dakkar dilis lea buorre siivu, go dasa mii
galga vanddardit, dasa lea buorre. Muhto dasa
mii bohccuid galgé guodohit, dasa gal ii leat
buorre dat. Boazu ii beasa guohtut ja ii leat
buorre ealat. Giddat.
64. = Cahcejodahat =~ Muohta nu njuoskkas ahte ii $at doba ii ge dado = 2.c, (111b)
sabehiidda dehe mielgasiidda.
65.  cakcaciegar Lea cakcat ¢iegarduvvon. 4.c.3
66. = calgat Juolgi manna ¢ada muohttaga. 4d,
proseassa
67.  caskilit Geahccat leat go luottat muohttagis. 4.0b.2,
proseassa
68. = Casttas Lea garra unna skalvvas, dego barru. Biegga lea = 2.b.2
bosson ja fierahan muohttaga ja nie rahkadan
dego béruid dahje bovnnaid. Dakkar muohta lea
alla eatnamiin, gaissain, duoddariin, jalggain,
abiin ja javrriid nalde, ja dakko lea heitot
vanddardit, jus skuteriin vuodja, de njuikkoda
hirbmosit. Gokko bearehaga lea ¢astas, dakko ii
leat buorre guohtun. Casttasat dahket ¢eargga.
69. cavdeoppas Oppas mas eai leat fieskkit, eai ge ¢iehkarat. 4.c.2
Sullasas tearbma: dinnehis oppas
70.  cavget Biegga garrada muohttaga. 2.b.2,
(muohttaga) proseassa
71. | cadgi Hui njuoska muohta. 2.b.1




72.

cadgit

Veaha §lahttit (muohttit dahje arvit).

1.b.3,
proseassa

73.

ceallut

Boazu njuike gassa muohttagis.

74.

Cearga

Garra muohta, mii lea dussSe bajil muohttagis.
Dat sahtta leat oalle assai, sahtta mehtara asu.
Biegga lea fieraha dan muohttaga cadat, ovttohit
ja dek¢on nu ahte mangemus Sadda nu ¢avga ja
garas ahte ii boazu goit goaivvo dan ¢ada. Jus
leat bivvalat ja garra bickkat, de lave ¢eargat hui
jodanit. Daid garraseamos ¢earggaid ii dipmat ii
mihkkege ovdal go sudda muohta, muhto jus leat
veaha dakkar dusse mii bajil lea, sahttet dipmat
jus guhkilmas buollasiid atna. Lave hui baha
Saddat ¢earga duoddaris, orddain, javrriin. Dat
sahtta garzzihahttit guohtuma. Dasa atno spaillit
(varis boazu), mii ¢aska Ceargga.
Vanddardeapmai ovdala$ digge vaikkuhii go
herggiiguin vanddardedje.

Dakko gokko lea ¢eargan, dakko lea lassen
(heitot guohtun). Gasku dalvvi.

2.b.2(1+111)

75.

¢elohat

Sadji gokko bohccot leat njuikon gassa
muohttagis.

4.b.2

76.

Ciegar

Lea baiki gokko boazu lea garrasit guhton.
Daékko lea muohta deakcasan ja Saddan nu
garasin ahte dan ii bastte ¢ada. Baikkis leat
gudohagat ja galbma suovnnjit. Dakko lea
muohta garas, ja ii leat ealat ja nu ii séhte dakko
guodohit. Ferte leat muohta jus galgé Saddat
¢iegar. Unnan muohttagiin ii Satta ¢iegarin. Jus
dalle ¢iegarduvvo, de lave ovddabeal juovllaid
fas dakko sahttit guodohit oddasit.

4.c.3/4.a1

77,

¢ilvi

Dilli mii $adda go bealle-bievllas seamma sajis
jorahuvvo eallu. Cakgat.

4.a

78.

éinus

Garra muohta muohtagierragis, mii lea
deakcasan oktii, Saddan hui ¢inusin. Dat lea
dakkar muohta mii lea hui savri, ii leat gal oalat
Cearga, muhto dat lea savrres muohta, dat measta
bealle guodda. Dan muohttaga ii baljo beasa
¢ada, bohccui lea lossat guohtut, eai nagot
goaivut. Cinus gulla garra muohttagiid syklusai,

2b.2 (1)

VI



alggus lea Cinus, de joavggahat ja de Cearga.

79.  Citnut Garrat ja deakéasit muohttaga birra. Sadda nu 2.b.2
¢inus go lea hui bivvalin borgan nu ahte lea proseassa
deakcasan ¢oahkkai.

80. = &oahkkegiegar =~ Ciehkarat mat leat Goahkis, eai leat oppasdielkkut 4.c.3
gaskkaid.

81. = Coaltu Muohta dahje jiekna galbmon jorbbasin.

82.  &oaskkis Galmmas, galbma &immu ja biekka dihte. 1.b.1

83.  Coddalat Njuoska borga, mii jieknu muoraide, ¢akcat 1.b.3+1.b.1
dahje ¢akcéadalvvi. Go dat gah¢éa, ja boahta
juoga man njeaiga, de galbmo dahje jicknu
dakkavide. Lea issoras vattis oazzut dola
coddalahkain, galga vuos suddadit jiena eret
muorain, ruvvet ovdal oazzu buollat.

84.  Coddi Lea jickna muorain ja gedggiin. 3.b.1.3

85. ' Cuohkeboazu = Boazu mii ii leat beassan guohtut cuogi dihte. 4.d
Dan aigge ii leat geavhusas dat doaba.

86. = Cuohki Dilli go guohtuneanamat leat jiknon. 3.b.3

87.  Cuorpmas Jiknon arvec¢almmit. 1.b.3

88. = Cuorpmastit Go arvecalmmit galbmojit ja Saddet 1.b.3+1.b.1
jieknacoaltun. proseassa

89.  dalki 1) muitala makkar aibmu ja ilbmi lea. la
2) garra biekkat ja borggat dahket heajos dalkki.

90. dalveciegar Lea dalvet ¢iegarduvvon. Dakko lea muohta hui = 4.c.3
garas. Dan dadjet heajumus dési Ciehkarin.

91. dalvvédat Go leat dalvetemperatuvrrat ja dalvedalkkit mat = 2.a
almmubhit dalvedili omd. ¢akcadalvvi dahje ahte
dalvi bista guhka giddat.

92. dalvvéiduvvat = Fahkkestaga boahta dalvi, gassa muohttagiin. 2.4,

proseassa

93. dalvvi vuoddu Dalvevuoddu lea muohta eatnama nalde, mii lea = 2.a

galbmon nu ahte bisdna. Dabalaccat alga dalvet
bures novembera, go dalle &lga dahkat dalvvi
sihke jiena ja muohttaga ektui. Dalle oaidna lea
go skarton ja sarton bodni. Sahtta diedusge
buolas rievdadit vuodu, muhto dusse
smievrrudahttit. li leat bievlan sat nu ahte dat
odda vuodu dahka.Makkar dalvealgu lea,
vaikkuha dasa movt ceavccihahtta bohcco dalvet.
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94. ' deabardit Vazzit hiljit ja gallit muohttaga (stuora hdAmehis = 4.d
gapmagiiguin).

95. ' deamadat Dakkar aibmu dahje muohtadilli ahte olmmosii = 1.a (VI)
baljo oainne dahje leat vattis oaidnit erohusaid
muohtamdilmmis. Sulldsas doaba: geamadat.

96. deamaidit Gullo jietna go vazza muohttaga nalde go lea 4.d
sullii -10°C.

97. ' deaskaluvvon = Muohta dekojuvvon Coahkkai. 2.b.2

muohta

98. ' dielko-oppas = Baiki gokko oppas lea dielkkuid mielde. Sullasas = 4.c.2
doaba: suolo-oppas.

99. ' divttis muohta = Oalle jammat garra coahkkemuohta. 2.b.2

100. doajadat Dakko gokko muohta doddjoda nu ahte ¢alga go = 4.d
vazza.

101. doalli Boares luodda gokko leat herggiiguin mannan 4.h.2
dahje bohccot leat vazzan.

102.  dobadat Dakkar muohtasiivu ahte njuoska vahca darvéna = 2.b.1 (1V)
dahje galbmo gitta sabet- dahje reahkavuoduide
nu ahte sabehat eai jode. Dat darvana bahabut
sabehii, mii lihkkasa ja ain bisana ja lihkkasa,
bisdna, go rehkii mii ¢adat johtd. Geavahuvvo
gidabealde go alga bivvalis dalki ja go lea
njuoskasit muohta.

103. ealat Sadji dahje dilli gokko lea vejolasvuohta bohccos 4.c.1
eallit, omd. muohttaga vuolde gokko lea jeagil,
rassi jna.

104. eallojodahat Baiki gokko muohttagis lea luodda bahcén go 4.h.2
ealuin lea johtan.

105.| fiertu Dilli go aibmu lea Cielggas, go ii leat arvi/muohta 1.a
ii ge biegga.

106. fieski Luottat ja guodohagat; muohta mii lea 4.a/l4.b.1
deaskaluvvon go boazu lea guhton.

107. fieskkastallat =~ Go bohccot fitnet ovtta baikkis dahje olbmot 4.a.1,
guodohastet dakko. proseassa

108. gaikkohat Baiki gokko biegga lea bosson nu ahte lea hui 2.3, (I, 1)
unnan muohta.

109. galbmin Go aibmu galbmo. 1b.1

110. galbmit Lieggasit aibmu mii Sadda galbmasit. 1b.1

proseassa
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111.

galmmas

1) &ibmu mii ii leat liekkas.
2) “muohta lea dahje ii leat galmmas”. Das ii leat

hupmu temperatuvrra birra, muhto dan ahte leago

vejolas muohttaga lihkahallat. Jus ii sahte
lihkahallat, de lea galmmas, muhto jus sahtta, de
ii leat galmmas. Varas Ciegar/varas fieski ii leat
galmmas. Go ciegar lea galbmon, de sahtta das
Cuolastit bihta eret. Guorbaeanan galbmo
ovddemus, ovdal go jeageleanan.

1b.1

112.

gaskageardni

Garra jieknageardi, mii botke muohttaga go
arabut lea leamas cuonu ja dasto muohttan ala, ja
lea bahcan garra geardi muohttaga sisa. Jus
gaskageardni ii diima, muhto lea hui garas, dat
garzzida bohcco goaivunvejolasvuoda roggat.
Sahttet manga gearddi leat muohttagis.

3.b.3/2.b.4

113.

gassa (muohta)

Hui ollu muohta.

2.b.3

114.

gavda

Cahecegierragis galbmon asahis jiekna. Hui
asehis jiekna, mii i1 guotte olbmo iige ealli.

3.b.2

115.

gavdot

Cakéat go galbmigoahtd, de ¢ahcegiera galbmo.

3.b.2
proseassa

116.

galahat

Baiki gokko lea gassa muohta.

2.b.3 (111b)

117.

gallja

Jiekna mas i1 leat muohta nalde, mii lea nu
njalkkas ahte ii leat coakci.

3.a (I1b)

118.

galljin

Njalkkas jieknadilli, i leat coakci go
vazzélvuodja.

3.a (I1b)

119.

geaidnu

Gokko lea buorre vanddardit, sihke
muohtaeatnamis ja bievlaeatnamis.

4.b.2

120.

geamédat

Dakkar dibmu dahje muohtadilli ahte olmmos i1
béaljo oainne dahje leat vattis oaidnit erohusaid
muohtamailmmis. Sulldsa§ doaba: deamadat.

1.a,(VI)

121.

geardi

Asehis garra muohtageardi, mii sahtta leat
muohtagierragis dahje eara sajis muohttagis.

2.b.2

122.

geardni

Asahis jieknageardni. Go muohtagierraga
njuoskada ja de galbma, Sadda jieknavajahas
muohtagierragii. Dat ii guotte olbmo; ovdal go
moarru dahje ceavvu, dalle go muohtagiera lea
garran, muhto ovdal go Sadda ceavvin dehe
moarrin.

3.b.3

123.

girjebievla

Gaskadilli go ii leat bievla ii ge leat dalvi ge,
muhtun saji bievlan ja muhtun saji veaha muohta.




Giddat.

124. girrat Garra muohta. Heajos sabetsiivu, go varas 4.d (1V)
muohta galbmo.
125. girsi Jienka-eanan dahje eanan mas lea jiekna. 3.b.11
126. goahpalat Odda njuoska muohta mii darvana 2.b.1(1V)
davviriidda/juohke dinggaide. Sullalas doaba:
dobadat.
127.  goaivvos- Olmmos$ goivon suovnnji, mas lea muohttaga 4d
suovdniji valdan suddadeami varas.
128.  goaivvis Dakkar baiki gokko muohta lea dakkar ahte 4.c.1
boazu nagoda goaivut ¢ada muohttaga. "Dakko
lea goaivvis”, ”Mii gavnnaimet goaivasa’.
129. Goaivvos- Go boazu beassa goaivumiin bodnai. 4.c.1
guohtun
130.  goalki Aibmu lea jaska. 1.b.2
131. goapma Dakkar skalvi mii skih¢ca olggos. 2.a.1
132. goapmaskalvi = Dakkar skalvi mii skihé¢a olggos. 2.a.1
133. goarralat Dalvemadidja mii manna doarras luohkas. 4.h.2
134. goarveskalvi Biegga rdhkadan muohttaga measta ceakko gomu  2.a.1
skalvin, nu ahte dat measta lea heanggoskalvi.
135.  goarvi Ceakko, measta gomu ceahkki dahje eananravda, 2.a.1
stuorit ja govddit go goapma
136. goavéadat Oppalas dilli mii muitala ahte lea goavvi. 4.c.1
137. goavvedalvi Goavvi mii bista dalvvi. 4.c.1
138. goavvegidda Goavvi mii lea giddat. 4.c.1
139. Goavvejahki Heajos muohtadilli mii bista olles dalvvi gitta
giddii.
140. goawvi Earenomas heajos guohtundilli mii dagaha stuora 4.c.1
boazojamu ja negatiivva vaikkuhusaid
boazodollui. Goavvi ii adno cilget “dabalas”
heajos dalvviid, heajos guohtuma go lea omd.
cuonu, cearga, ceavvi.
141. gohppot Muohta darvana bikstasiidda.
142.  golggotnjahcu = Njazut manabealde ragada. 1.b.3
143.  gordnemuohta = Muohtac¢almmit dego gortnit (seanas). lal
144.  gudohat Baiki gokko boazu lea goivon muohttaga ja 4.a
guhton.
145. guohtun lea sihke 1) dat maid boazu barga go guohtu ja2) 4.c.1




dat man boazu guohtu. Boazodoalus adnojuvvo
liikka eanemus guohtundili birra muohtan.
Guohtun-doahpaga «lavejit geavahit go
arvvostallet man alkit boazu beassé goaivumiin
muohttaga ¢ada bodnai eatnama radjai gos
borramus gavdno. Dat ¢ilgehus geavahuvvo
dusSo muohttaga birra makkar dat lea, iige Cilge
borramusa birra ja dan dihte dat adno dusse
dalvet.»

146. guoldu Biegga bossu muohttaga nu ahte ii oainne. 1.b.2+1.b.3

147. guottadat Oppalas dilli mii muitala ahte dal lea dakkér 2. b.2,(11b)
muohta mii guodda.

148. gutnaguohtun = Guohtundilli mas muohta lea hui luotkkus, dego = 4.c.1
gutna.

149. heajudit Muohtadilli mii muitala ahte bohccui lea Saddan = 4.c.1

guohtuma vattis beassat goaivumiin muohttaga ¢ada bodnai

eatnama radjai, gos borramus gavdno.

150. hieibma Veahé biegga, nu ahte jur dovdo. 1.b.2

151. jahkas Ollu muohta giddadalvvi. Dalle ii leat buorre 2.3, (bievla
guohtun. — muohta)

152, jaraidit Jietna, mii gullo go vazza muohttaga nalde dalle = 4.d
go lea bivvalis dalki.

153. jassa Muohta, mii ii leat vel suddan; geassemuohta. 2.2

154, jiehkki Dakkar jiekna alladagain mii ii sutta. 3.a

155. jiekna Cahci dahje muohta mii lea suddan ja de 3.a
galbmon.

156. jieknagavli Jiepat gdddaguorain, omd. luovttat jiknot. 3.b.2

157. Joavga Gassa muohta vuomis maid biegga ii boso eret. = 2.b.2

158.  Joavgat Biegga bossu ja ¢ohkke muohttaga ja nu dagaha = 2.b.2,
gassa muohttaga (joavggahagaid) vissis 1.b.2+1.b.3,
baikkiide. proseassa

159. joavggahat Baiki gosa biegga lea bosson, cohkken ja 2.b.2 (1+
deavdan muohttaga rokkiide ja eatnamii, dahje 1)

dakkar baiki gosa ¢oggo ollu muohta. Dat lea dan
vuolemus muohttaga nalde. Dat vaikkuha dasa
ahte dakko Sadda eambbo muohta go dabalas
vadain ja seakka ealatbaikkiin. Dat soaita nu
Saddat ahte daid dievaid ii guodo go joavgan lea.
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Biegga ja buolas sahtta dagahit ahte
joavggahagat Saddet Ceargan.

160. joavggas Mii alkit jovgo go lea guoldu. 2.b.2
161. jodadat Go siivu lea nu ahte sabet/reahka johta. 4.d (1)
162. jodahat Baiki gokko lea luodda mii bahca go ealuin lea = 4.b.2
johtén.
163. ladjadis Suhkkes muohta mii ii leat dimis. 2.b.2
muohta
164. lasmmiha Go muohta gah¢ca ja deaddiluvvo oktii 2.b.3/
nu ladjadit dego livccii njuvddestuvvon. 4.d,
proseassa
165. lafu biegga Hui bivvalis biegga. 1.b.2
166. lahtehas Baiki gosa ¢oggo ollu muohta, ahte ii nagot 2.b.2
(eanan) bievlat. Dat lea goavvai ¢adnon.
167. lahttu Luodda gokko lea ¢uoigan. 4.h.2
168. lavttas Bealle njuoskkas. 1b.1
169. levdnot Go bittuid sisa manna muohta ja njuoskkada. 4d,
proseassa
170. liehmu Bivvalis dalki. 1.b.1
171. liekkas Go lea liegga aibmu. 1b.1
172. linddat Muohtadilli (siivu) goas lea linis vanddardit. 2.b.2
173. loksa Luodda (mii ii oidno), mii lea baikkis gokko 4.h.2
bohccot leat mannan, ja go eara bohccot de
dakko mannet, de hakset luotta (lovssa). Sahtta
lea sihke muohtaeatnamis ja bievlaeatnamis.
174. luodda Muohttaga nalde oidno gokko leat 4.h.2
vanddardan/véazzan.
175. luotkku Goike, dipma, geahppa muohta gitta bodnai, mii =~ 2.b.2
ii guotte. Dalle go lea buorre guohtun, go biegga
ii leat billistan guohtuma. Dat lea dalvet ja gal
lave ¢ak¢adalvve nai. Ii giddat dette leat Sat nu.
Muhto cakcat dat lea eanas luotkomuohta.
176. madidja Geinnodat gokko lea buoremus vanddardit, sinke = 4.b.2
muohtaeatnamis ja bievlaeatnamis.
177. maérahat Baiki gokko leat govdadit johtan ealuin. Govda = 4.b.2
johtolat.
178. mierka Geasset mierka. la
179. moaréadahttit Dan go moaradahkan balda ¢oavjjehiid garrasit, =~ 4.d, (1)
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giddadalvvi.

180. moaréadat Oppalas dilli go muohtagierragis lea asehis garra = 3.b.3 (111)
muohta, mii bealle guodda olbmo dahje bohcco.
181. moarri Asehis garra, jiknon muohtagiera. Dakkar 3.0.3 (1)
muohta mii bealle guodda olbmo dahje bohcco,
muhto baikkuid ¢alggada. Go njazudiSgoahta
danne go beaivet lea liggen muohttaga ja go de
muohtagiera galbmogoahta, mii de boahté dan
muddui ahte gosii guodda, muhto ii dette guotte.
Dat lea doajadatmuohta, masa eallit sahttet nadjat
julggiid. Boazu lea dalle arggit, ja dan dihte ii
mana moarrin, dat vuorda dassa cuonuda. Jus don
vuojehat, dat lea hui lossat mannat moarrin.
Dakkar muohta lea giddadalvve dahje giddat.
Giddadalvve 11 galgga coavjjehiid garrasit baldit,
go Coavjjet sahtta reitot jus moaradahtta.
182. moskkudalki Dalki go lea hui suhkkes aibmu, ollu balvvat. la
183. moskkudit Balvegoahtit seavdnjadin. la
184. muohta Cahci mii lea galbmon aimmus ja mii de gah¢¢a = 1.a/1.b.3
muohttaga hdmis eatnama nala.
185. muohtaborga = Go lea biegga dalle go lea muohtti dalki. 1.b.2+1.b.3
186. muohtaahki = Muohtacoaltu maid garra biegga lea rahkadan. 2.b.2
187. muohtacahki = Spéabba maid muohttagis rahkada. 4.d
188. muohtacalbmi = Arvecalbmi galbmon dimmus. Go ieSgudetlagan = 1l.a.l
diliin galbmo, de Saddet ieSgudetlagan
muohtacalmmit.
189. muohtagiera Muohtagiera (muohttaga bajus). 2.b.4
190. muohtalat Dilli go duos das muohtta. 1.b.3
191. muohtadat Go ii leat bievla, muhto muohta miehta. 2.a (bievla —
muohta)
192, muohtti Muohtadalki (muohtti muohta). 1.b.3,
proseassa
193. muohttiborga =~ Go muohtta, ja ii leat biegga. 1.b.3
194. muohttit Go muohtta. 1.b.3,
proseassa
195. muovlat Calgat gassa muohttagis nu vulos ahte ii beasa 2.b.3,
gosage. proseassa
196. muovllahat Cieknalis ja gassa muohta, mii lea boaganradjai | 2.b.3

go ¢uozzu. Cieknalis gélahat.
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197. murku Déalvemierka. la
198. nallojiekna Hui asehis giddajickna jarvvis ja jogas. Nu 3.b.2
suddan ahte jiknii leat Saddan nalut. Dat lea hui
rases jiekna, ii gierdda maidege.
199. nealgedalvi Jahki go lei nu earenomas heajos guohtundilli, 4.c.1
danne go eatnamis ja sattuid nalde lei assas
jiekna. Dat dagahii ahte ollu bohccot japme ja
muhtumiin boazosapmelaccat sahtte
nohkkohallat. Dét lea oktii namuhuvvon, jagis
1917/1918. Gohc¢oduvvo maiddai nealgejahkin.
200. njahcofieski Fieski mii lea $addan njahcun. 4.b.1
201. njahcu Nu bivval ahte njuoskada muohttaga. 2.b.1/1.b.3
Manpel go lea borgan, ja de lea liggen fas
muohttaga, de Saddd njuoska muohta. Dat
garzzida guohtuma. “Jus Hallemas-njahcu ii
boade dieid beivviid, de Sadda heitot dalvi.*
Sahtta arvit dalvet goas ii galggase arvit ja de
bivaldit nu ahte muohta njuoské ja go de galbmo,
de sahtta geartni rahkada ja de Sadda botneskarta.
Njéahcu lea cakcat/skdbman, muhto lea
dabaleamos giddadalvvi.
202.  njazudit Saddat nu bivval ahte njuoskada muohttaga. 1.b.1,
proseassa
203. njeadga Biegga guolddustan luottaid badjel, nu ahte ii 4.b, (V)
vuohte.
204.  njeadgat Biegga guolddusta luottaid badjel nu ahte 1.b.2 (V)
luottaid ii vuohte. proseassa
205. njeadggadat Baiki gokko luottat eai oidno. 4.b, (V)
206. njunneguohtun  Go boazu sahtta guohtut nu ahte dusse njuniin 4.c.1
lihkahasta muohttaga ja de beassa jeahkala radjai.
207.  njuohpahat Jiekna muohttaga vuolde. Go heargi/boazu ii 3.a
oacco coavceel go muohta lea jiena nalde.
208. Oakti Go duos das arva dahje muohtta. Arveoakti, la
borgaoakti. Davvedalkkit mannet ovttiid mielde.
209. oavllus Gohpi masa bisana soavli. 2.b.1
210. obbadalki Ollu balvvat almmis, muhto ii leat muohta/arvi.  1.a
211. odda vahca Aitto muohttan muohta. 2.a
212. oppas guovlu dahje baiki gos muohta mii ii leat 4.c.2 (1/11)

duohtaduvvon, ahte omd. bohccot eai leat
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duolbman dakko. Oppas ii leat nu olu sturrodagas

(arealas) séhka, muhto mainna lagin eallu lea
guodohuvvon, omd. jus lea ¢oahkis, de duolbma
diedusge eanet.

2. nu ollu muohta ahte lea vattis vanddardit.

213. ratti Luottat muohttagis, mat leat bdhcan go hearggiin = 4.b.2
leat vuodjan (orjéniid birra)

214. ravdafieski Guovtti ealu gaskkas fieski, dahje fieskegaskka. = 4.b.1

215. radno Njoammel-luottat mannalaga muohttagis. 4.b.2

216. raidojodahat Luodda muohttagis, mii bahca go raidduin lea 4.h.2
johtan.

217. rdmso-oppas Oppas mii lea ramssas iige ollis, mii séhtta 4.c.2
Saddan dan dihte go eatnamis lea skartadielkkut.
Dét lea heajumus dési oppas.

218. rassu Galbma, ¢oaskka arvi dahje bealle borga. 1.b.3

219. Rievdat Go baldot lihkadit ¢azis. 3.b.2

(balduid birra)

220. rihttu Muohta- dahje eananrihttu. Muohta mii lea 2.4
luovvanan varregilggas ja fierran vulosguvlui.
Sullasas doaba: udas.

221. rinadat Dilli go lea ritni muorain nu ahte lea vattis 3.b.12
oaidnit.

222. ritnalat Dakkér dalkesorta ahte muoraide darvéna ritni. 3.b.1.2
Go vel borga daid nala, de Sadda rinadat.

223. ritni Muohta dahje jieknalagan, mii lea davanan 3.b.1.2
muoraide.

224. roavku Raigi jiena ¢ada javrai, maid ravdnji lea borran. = 3.b.2

225. rodda Garra muohta, bealle cuonu, luotta nalde. 2.a (bievla —

muohta)

226. rovda Garra muohtasiivu. 3.b.3

227. rudneguohtun = Lea muohtabaiki gokko beassa dus$e muhtun 4.c.1
sajiid bodnai.

228. rudni Raigi jienas mii lea jarvvis dahje jogas. 3.b.2

229. ruohtahat Baiki gokko bohccot leat ruohttan ¢oahkis. 4.b.2

230." ruokna Asahis garra bastilis sarti muohttaga nalde, mii ii = 3.b.3

leat dette eatnamis gitta. Go bivvaliid njazuda ja
go biegga ollu, de dat doalvu vaza ja de bahca
ravda mii galbmo, mii de Saddé ruoknan (garra
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muohtagieran). Go dalle vanddarda, de dat
skoarra hirbmadit ja doddjoda. Ruoknamuohtan
lea hui baha ahte beatnagat juolggahuvvet go
sarttis leat nu bastilis asehis ravddat ahte dainna
sahtta nadjat. Dat lea dabalaccat giddat.

231. ruosti buolas Go lea buollasit go sullii -25°C. 1b.1

232. ruovdecuonu = Hui garra muohta, measta jiekna, mii lea Saddan =~ 3.b.3
go muohttaga lea leamas liggen ja dasto
idjabuolas garradahttan nu ahte guoddé olbmo ja
bohcco. Ruovdecuonun lea buorre vanddadit.

Giddat.

233. ruovdesalka Nu garra muohta mii lea Saddan go leat aibbas 2.a/4.a.1, (1
coahkes guodohan dakko dahje go lea + 1)
vuddjojuvvon ollu ovttahat sajis.

234. rusta Liegga aibmu mii galbmo. la

235. ruvas Galbmadalkin galbma biegga, manpil 1bl1+1b.2
njuoskaldgan dalkki. Sullasas doaba: vasSu.

236. Ruvgalit Bohccot mannet manpalaga, maid mapis 4d
muohttagii bahca ruvggastat.

237. ruvggastat Muohttagis luodda, gokko bohccot leat vazzan 4.b.2
ovttaid mielde mannalaga.

238.  ruvggastat Luodda muohttagis gokko eallu dahje ¢ora lea 4.h.2
ruvgalan.

239. sabadat Lossa sabetsiivu buollasin, earenoamazit manygil = 1. b.1, (IV)
go buollaSta manyel go lea vaza bidjan.

240. sabetjodadat Siivu go sabet johtta bures muohttagis. 4.b.2

241. salgat Dilli go jiekna sudda dahje go rahput eret jiena. 3. b.1,

proseassa

242. salggas Mas ii leat jiekna. 3.bl

243. sapas Goike, dipma, luovos muohta. 2.a

244, sarti Muohta mii lea jiknon eatnamii. Go njuoska 3.b.11
dalki, bealle Slahtti galbmo, sahtta sarti Saddat
skilZin (jieknaSlubbun)

245, sartut Go njuoska muohta galbmo. 3.b.1.1,

proseassa

246. savda Hui fiinna arvi. 1.b.3

247. seakka Go ii leat nu ollu muohta, go ii baljo leat muohta. 2.b.3

(muohta)
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248.

seaknut

Go muohta seaknu, de rievdada/seaknuda eara
muohttaga, omd. bodneskartta, geartni, gerddiid
seanazin.

2.a/1.b.1+2.
b.3/2.b.3

249.

sealas

Dilli go ii leat ritni muorain dalvet.

3.b.2.2

250.

sealli

Ritni gahc¢can eret mannel go lea leamas rinadat.

3.b.2.2

251.

seanasguohtun

Nu luotkku muohta, mas lea eanas seanas, maid
sahtta dusse cugget ¢ada ja dat mannd hui
geahppasit ¢ada. Dalle lea albma buorre guohtun.

4.c.1

252.

seanas

Lea roavvaldgan gordnemuohta, mii lea botnis,
eatnama lagamusas, eard muohtagerddiid ja
gertniid vuolde (boares muohta odda muohttaga
vuolde). Dat lea hui dipm4, smievre muohta mii
jodanit mollana. Go dakkar muohta lea, de ii
béljo ¢iegarduva ge vel. Dalle lea hui geahpas
bohccui goaivut dahje rahput ja nu lea hui buorre
guohtun. Dakkar muohttagis lea ollu ¢ahci go
dan suddada, ja dat sudda hui jodanit.

Dalvet go buollasat leat veaha leamasan muhtin
aiggi, de seaknu. BuollaSat seaknudit, muhto
giddat fas biekkat seaknudit. Danne go ii leat
veahage gitta eatnamis, de lea dan geahpas
lihkahallat.

2.b.2/2.b.4

253.

sievlla

Njuoska muohta, muohtagierragis gitta eatnamii,
mii lea nu dimis ahte mannd njuolga ¢ada. Galga
leat oalle guhka leamaSan njahcu, ¢ada liggen
muohttaga, bivaldan ovdal Saddan sievllan.
Giddadalvvi/giddat. Dalle lea heitot siivu ja
lossat vanddardit, go sahttd mannat gitta vulos
eatnamii ja maid darvanit.

2.b.1, (1)

254,

sievlladat

Dilli go lea sievlla.

2.b.1 (111

255.

siivu

muohtadilli nu ahte goasté lihkadit nu ahte seasta
energiija ja nu ahte ii vahaguva.
muohtadilli nu ahte sabet dahje mielggas johta.

4.d (1)

256.

silkeoppas

Muohtabdiki gokko eai leat ovttage ealli luottat.
Dat lea luotkku muohta, mii lea nu geahpas ahte
dan ii leat eard go savdnjilit eret. Dat lea buoret
go cavdeoppas.

4.c.2

257.

sitkat

Muohttit fiinna vaza dahje njuoska muohttaga.

1.b.3,
proseassa

258.

Sitkes muohta

Deaskkes muohta.
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259. sittardit Fiidnat guolddustit, njeadgat. 1.b.3,
proseassa
260. skabmaciegar = Ciegar mii lea skabman ¢iegarduvvan. 4.c.3
261. skalvi Stuora, alla garra muohtacoakkaldagat. 2.b.2
262. Skalvvas Dilli go leat ollu skalvvit.
263. skarta Jiekna, mii lea galbmon gitta bodnai eatnamii 3.b.3/2.b.4
gitta. Cakéat; vuostta$ muohta mii lea suddan ja
de galbmo ja Saddan jiekpan. Dat vaikkuha
guohtumii go jeagil lea jiknon muohttaga vuolde.
Dat dahka maiddai ahte eallu sahtta ruvggahallat.
Sullésas doaba: bodneskarta.
264.  skartabodni Asehis jiekna eatnamis muohttaga vuolde. 3.b.3/2.b.4
265. skava Asahis jieknageardi, mii lea veaha galbmon 3.b.3/2.b.4
muohttagis bajil. Ferte leat njahcu leamaSan
ovdal skéava sadda. Dat Sadda go beaivet garra
beaivvadat suddada muohttaga veahd ja veaigai
fas ¢oasku ja galbmo. Skava lea cuokno algu. Dat
lea giddat, muhto sahtta maiddai leat skabman.
Jus dalle skavvu, de billista guohtuma. Dat
vaikkuha vanddardeapmai go dalle sabet
govddida ja johtd; Sadda sabetjodadat. Sullasas
doaba: skavvi.
266. skavvi Asechis jickna muohtagierragis go lea $addame 3.b.3
cuonu. Sullésas doaba: skava.
267. skavvut Go beaivet garra beaivvadat suddada muohttaga = 3.b.3 (111)
veahd ja veaigai fas Coasku nu ahte giera galbma.
268. skerdnjiidit Mahku, ¢azis, mii lea muohta maid lea suddadan = 4.d,
badis dolas. proseassa
269.| skilzi Jienat mat leat darvanan biktasiidda, vuovttaide. = 3.b.1.2
270.| skilzut Jiepat darvanit biktasiidda, vuovttaide. 3.b.1.2,
proseassa
271. skoabadat Muohtadilli go gullo go boazu véazzé galbmon 2 (1)
muohtagierraga nalde.
272.) skoalddas Dilli go ii gavdno ii mihkkege muohttagiid, ja 2.b.1/2.a
mii lea ovddabealde veaddama. Sullasas doaba:
veadahat.
273. skoaradat Jietna mii gullo go boazu vazza. 4.d
274. skoavdai Go muohtageardi vuomis ja &biin lea asehas. 2.b.2

Sullasas doaba: spoatnai, muhto dat lea viidat.
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275. skoavddas Dilli go lea unnan muohta, mii lea asehas ja 2.b.2
garas.
276. skoavdeealat = Go lea ealat bieggagaikkohatskovddiin. 4.c.1
277.  skoavde- Dusse dakko guohtun gokko muohta lea 4.c.1
guohtun aseheamos.
278. skoavdi Asehis muohta, mii ii leat eatnamis gitta. Go lea = 2.b.2
unnan muohta ja bivvalis beaivvadatbiegga, de
loktana muohta ja Sadda skoavdin. Dat lea
giddadalvve, duottareatnamis, vuomis, abiin.
Dadjanvuohki: Dal dat gal lea skovdon, go diesa
goalgna ealu, de dat gal guodusta.
Go skoavdi lea, de lea buorre guohtun.
279.  smievrris Muohta dahje jickna galbmo garrasit (lea garas). 2
280. soavli Muohtacéahci (¢ahci ja muohta seahkalaga), mii ~ 2.b.1
lea suddan mannil go leat leamasan nu bivvalat
ahte muohttaga vuolde lea ¢dhcin Saddan. Dat
cuohcé vanddardeapmai, go dasa ii 4but mannat
go dat sahtta leat vaikko man ¢ienal bajil, dat
sahtte guokte goartila soavli doppe muohttaga
vuolde. Go muohta lea &lgan suddat ja dat
suddagoahta vuolil, de dan ii oinne.
281. sotnat Muohta unnu, sudda dahje buolas deadda dan 2.3, (bievla-
oktii. muohta)
prosess
282. spoanas Unnan dahje seakka luotkku muohta eatnamis 2.b.2
dahje jiena nalde. Muohta lea dan made garran
ahte bures goasta, muhto ii leat nu garas go
Cearga.
283. spoatna Asehis, galbma, garralagan muohta, dego 2.b.2
ruoknamuohta bajil. Dalle ii leat nu olu muohta.
Dalle lea geahpas mannat. Dadjanvuohki: dat lea
hui spoatna, dal nu mannet dat bohccot, muhto
olbmo dette ii guotte.
284. spulzi Jiekna muorain, dinggain, gapmagiin. 3.b.1.3
285. spulzut Go muorat, dinggat, gapmagat jiknot. 3.b.1.3
proseassa
286. suddat Muohta dahje jiekna rievda ¢ahcin. la
proseassa
287. suddi Go javrris lea jiekna ja dakko gokko jienas lea 3.b.2.

réigi.
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288. suddu Liegga aibmu boahté vuolilhaga, eatnamis. 1, proseassa
289. suolo-oppas Oppasdielkkut, mat leat ¢iehkariid siste, 4.c.2
sulastahttojit suolun.
290. suossa Go c¢ahci galbmogoahta jieknan. Déssi ovdal go  3.b.2
gavdo.
291. suossat Jieknugoahtit, ovdal go gavdo 3.b.2,
proseassa
292, suovdnji Roggi muohttagis gitta eatnan radjai maid boazu = 4.c.1
lea roggan go guohtu (gudohagat).
Dadjanvuohki: Go suovdnji lea liekkas, de lea
boazu dakko easka guhton ja goivon, ja mii
mearkkaSa ahte muohta ii leat garran dakko.
Suovnnji doallat likkasin (doallat rabasin), go
suovnnis jorret bohccot ja guhtot. Geahca
Cilgehusa “muohta ii leat galmmas”.
293. supmudalki Go aibmu lea suohkat ja go ii oainne nu bures. la
294. suttadat Délkedilli mii suddada muohttaga
295. suttis Go leat suttit danne go ii leat ollasit jiknon, 3.b.2
suttesdja.
296. suwvi Njuoska muohta. 2.a.2
297. gsalka Lea hui garra, rus$§a muohta, mii lea lihkahallon  2.a/4.a.1, (I
nu ahte lea galbmon ja garran eatnami gitta. + 1)
Sadda baikkis gokko lea eallu leamasan, gokko
leat guodohan ovttahat dolddiid nalde nu ahte dat
lea Salkaluvvan. Lea buorre vuodjit Salkka
mielde, muhto cuoigat gal ii leat nu favdnat go
lea baha doadjit sabehiid, cuoggasit dohko.
298. Slahtta Go borgéa dahje muohtta njuoska muohttaga. 1.b.3,
proseassa
299. S§lahtti Hui njuoska muohtti muohta, measta arvi. 1.b.3
300. slanzi Njuoska muohta dahje njuoska dalki. 2.a.2
301. Solggiidit Go soavlugoahta, muohta suddé go lea hui 1.
goarddéadat. b.1,proseass
a
302. Suomir muohta RusSa, roavvasit muohta. 3.b.3
303. udas Muohtaudas. Muohta mii lea luovvanan 2.a
varregilggas ja fierran vulosguvlui. Sullasas
doaba: (muohta) rihttu.
304. ulahat Baikki gokko illa vuohtta, go leat meastta aibbas = 4.b.2
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javkkodan luottat go leat borgon ja njedgon.
«ulahagas vuohttit».

305.  ulahit Vuohttit luottaid mat eai baljo $at dovdo. 4.0.2,
proseassa
306. vahca Varas muohta, easkkabaliid muohttan. 2.b.2
Vahcan vuohtta gosa boazu lea mannan. Vahca
sahtta dipmadit garra muohttaga. Boazu lea jalut
vuolgit doarras go lea vahca.
307. wvaras Ciegar Ciegar mii lea dakko gokko aitto lea 4.c.3
¢iegarduvvon.
308. varas fieski Fieski mii lea aitto $addan. 4.b.1
309. varas muohta = Vahca, dahje muohta mii aitto lea gah¢éan. Lea = 2.a
seamma go vahca.
310. vassu Galbma biegga dalvet. Sullasa$ doaba: ruvas. la
311. vazadat Dilli go lea varas muohta, aitto lea borgan.
Vazadahkan lea lossat vanddardit.
312. veadahat Baiki gokko lea unnén ja seakka muohta dahje 2.a
muohta ii bisan, gokko veadda, gokko biegga
doalvu muohttaga dadistaga. Baikkit gokko
sahtta veaddan leat dabalaccat vadat, jalggat,
duoddarat, stuora jeakkit. Veadahat lea dakkar
mas lea hirbmat buorre guohtun ja hui buorre
ealat. Sullasas doaba: bieggagaikkohat.
313.  veaddat Doalvut dahje bossut eret muohttaga dadistaga 1.b.2,
nu ahte ii leat Sat muohta dakko. Dadjanvuohki: = proseassa
Dat lea veaddan; veadai lavu birra; viesu birra
veadai buot muohttaga.
314. veattahat Baiki gokko leat bohcco/hearggi veaddan lavzzis = 4.d
gitta ja gokko muohta lea garragoahtan. Gokko
leat veattahagat, dakko ii sahte Sat Catnat hearggi.
315. vuohtadat Muohtadilli dakkar ahte muohttagis vuohtta 2.b.2 (V)
luottaid ja sahttd arvvostallat makkar luottat leat
ja goas dat leat Saddan.
316. vuohttalit Ohcat luottaid, caskilit, Caskkahallat. 4.b,
proseassa
317. vuohttit Oaidnit luottaid muohttagis. 4.b,
proseassa
318. vuojahat Muohttagis luottat, mat leat bachan dakko gokko 4.b.2

leat ealu vuojehan.
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Mielddus/Appendix 2: informantalistu/Informantlist

Informanttat anonymifiserejuvvon

nummariin/ Sohkabealli/ | Ahki/ | Guovlu gos lea eret/
Informants anonymifisert and presented | Gender Age | The area informants is from
with a number

cl d/M 77 O/W
c2 d/M 63 M/M
c3 d/M 68 M/M
cd n/F 74 M/M
cb n/F 87 M/M
c6 d/M 59 M/M
c7 d/M 60 M/M
c8 n/F 63 M/M
c9 n/F 75 M/M
c10 n/F 80 Oo/W
cll n/F 66 Oo/W
cl2 d/iM 77 N/E
c13 d/M 77 N/E
cl4 n/F 69 N/E
c15 d/iM 82 N/E
cl6 d/M 84 N/E
cl7 d/M 80 O/W
c18 d/M 77 O/W
cl9 n/F 76 M/M
c20 n/F 71 M/M
c21l n/F 72 O/W
c22 n/F 70 M/M
c23 d/M 70 N/E
c24 d/M 63 M/M
c25 d/M 79 M/M
c26 n/F 70 M/M
c27 d/M 88 N/E
c28 d/M 68 O/W
c29-v d/M 80 O/W
c30-v n/F 78 M/M
c3l n/F 73 M/M
c32 n/F 76 M/M
c33 d/M 57 N/E
c34 n/F 72 M/M

GENDER: n= nissonolmmos/f = feamale, d= dievdoolmmo$/m= male; Guovlu/Area:
n=Nuortajohtolat/E=East zone, G=guovdajohtolat/ M=midle zone, o=0arjejohtolat/\WW=West
zone, T = japman/past
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Mielddus/Appendix 3:

Dan barggu sdmegiela-engelasgiela tearbmalistu/
List of SAmi-English terms used in this work

Samegiella English

10-jagit, logi-jagit decades

analysa, analiisa analyse

artihkkal volum

attaldat, galggat skills

autonoma autonomous
aigeraiddu dutkan time series study
aigodat period

aimbui guoski aerial
alggahii/alggaheaddji initiative
algobohtosat early result
arktalaSguovllut arctic

avkkastallan exploitation
badjedoaba superordinateconcept
bargoneavvu, veahkkeneavvu, reaidu tool
baikkegodde-vudot goziheapmi community-based monitoring
beaivvala$ real time

beaivvalas muohtagiera- ja
aibmotemperatuvrrat

daily surface and air temperatures

bieggadeaddoerohusat

air pressure difference

biomanggabealatvuohta

biodiversity

birravuodjinluottat

driving circle

boazodoalloguovlu

reindeer herding area

siiddaisidat-eamidat

reindeer managers

boazodoallu reindeer herding, reindeer husbandry
boazodoalu fagagiella specialist language of reindeer husbandry
boazonjenetsa nenets in reindeer herding
boazovazzit herders

bohccit pipelines

buktitovdan addressing

ceavzil, ceavzilis boazodoallu sustainable

chukotka chukotka

cadahit carry out

Cak¢adalvi, skabma late spring

Calekeahtes njuolggadusat rule of thumb

¢ilgehus application

Cilget provide

¢oahkit set

datacoakkaldat dataset

davvi atlantalas osillaSuvnnas

north atlantic oscillation (nao)

dalkkadatrievdan

climate change

dalveguohtuneanan

winter pasture area

darbbut requirement
data data
deaddu pressure
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definiSuvdna definition

diedalas, dieda scientific
diehtojuohkin information integration system
dinga fabrics (toya)
diversitehta, manggatbealatvuohta diversity

doaba concept
doaba:doahpaga concept
doabaskowvi concept diagram
doabavuogadat concept system
doahpaga dovdomearka characteristic
doahpagasisdoallu intention
doahpagaviidodat extention
dovodmearkacoahkit set of characteristic
dramahtala$ dramatic

ealat pasture

EALAT — dutkan, -goziheapmi, -diehtojuohkin,
ja -almmuheapmi

EALAT- research, -monitoring, -information, -
outreach:

eamialbmot

indigenous people

eanan-gokcon

land-cover

earuheaddjedovdomearkkat

delimiting characteristics

fagagiella specialist language
fagaid gaskkasas interdisiplinary
fagaidrasttideaddji interdiciplinary
famudahttit empower
fievrredeapmi transmission
fuolastuvvan concern
fuomasupmi, bohtosat findings
fysihkala§ physical

galbmin, buolastit, Coaskkidit freezing

gaska- (temperatuvra) mean (temperature)
gaskamearri average
gaskavuohta relationship
gaskavuohta, oktavuohta relation
gaskkusteapmi (formidling) dissemination
gaskkustit information
gaiddusmihtideapmi remote sensing
galdu inventory

gandin inventory

geardi layer
geavahanvuoigatvuohta usufruct
giddageasi late fall

golgi ¢ahci liquid water
govus (gov.) figure
gozihanvuogadat monitoring system
goziheapmi monitoring

grafalas ¢ajeheapmi

graphic display

guhkesaigge guorahallan

time serie study

guhkit aigge time series
guodohanbeaivegirji herding diary
guodoheapmi reindeer herding
guohtoneatnamat pasture area
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guohtuneananmat

grazing area

guorahallan, arvvostallan? assessement
guorahallan, dutkan study

guovlu okrug

gustot, relaterejuvvot relate

heitot adverse

heitot (guohtuma birra) bad (about guohtun)
heitot, heajos bad

heivehannavccat

adaptive capacity

heivehanresponssat

adaptive response

heivehanstrategiijat

adapting strategies

darkilis govat

high resolution imagery

ie$vuohta feature
ieSvuohta properties
industriija ovdaneapmi industrial development
jagiaiggit season
jahkasas annual
jakutiija yakutsk
jamala yamal
johtolat grazing zone
johttit traverse
kalibraSuvdna calibration
karakteristalas characteristic
klassifiserejuvvon classified
kodifikasuvdna codification
kompleaksa complex

koordineren

coordination

kultuvrarasttideadd;ji

intercultural

lassejuvvon guohtumat

“lock out”

lihkadeapmi mobility

luonddudieda natural scientific
luondduroasut extreme weather events (natural hazards)
manuskriptahamis in prep.

manggabealat multitude

mearkkaSupmi meaning sense
mearkkasupmi sense, meaning, influence
mearridit determining

mihtilmas dovdomearka , dovddaldat characteristics

mihtimas typical

modealla model

molsaSuvvat, varieret vary

molssaseaddji, molsaSuddi varied

molssa$uddi, molssaSuvvon variability

molssaSupmi variation

muohta/arva precipitation

muohttaga fysihkkastruktuvra texture

muosehuvvon disrupted

nissa niche

njenetsa nenets

nuppastuhttin

transformation

Nuppéstuvvan, metamorfosa

metamorphose/metamorphism
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oaidninvuogit

incidence angles

oarjjabealli, guovdajohtolat, nuorttabealli zone

0assin embodied in
observaSuvnnat observations
oddasit buvttaduvvon reproduced
oktasasdoaba, drgabeaivvalas giela doaba general concept
oktavuodas/konteaksta context
oktiigeassu, abstrakta abstract

olmmos-ekovuogadat Canastat

coupled human-ecological system

oppala$ geahcastat

overview

orru ¢ajeheame, mearkkasit, geazidit indicate
paramehtar parameter
pilohtaproseakta pilot project
polygonat polygoner
portéla portal

radar analysa radar backscatter
ra$$ivuohta vulnarability
resilieansa, davggasvuohta resilience
rievdameahttun constant
rievdan change
ruohtas root

sadji, baiki space
saddejuvvon sisa submitted
senariija scenaria

siida herding group

siida vudot goziheapmi

siida based monitoring

sulaid merostallan-Coakkaldagat fuzzy set

sulaid merostallan ipmardus fuzzy logic
suonjardeapmi backscratter

tearbma term

temperatuvra njiedja temperature decrease
----loktana increase
termokrona thermocrone
thermokronat thermokrons

tilgang - beassanvejolagvuohta access

topografiija, duovdagat topography

treanda trend

tue duottar tussock tundra
tussock rassi,tussock duottar tussock, tussock tundra
valdobealit key aspect
validaSuvdna validation
variatehta/variaSuvdna, molsaSupmi variaty
veahkkeneavvu, gaskaoapmi means

voluma volume

vuoddu base

vuogadat system

vuolledoaba subordinateconcept

vuollegis/heajos Cuovga

low illumination
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