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Abstrakta

Dalkkadat- ja sosioekonomala$ rievdamat leat dal dovdogoahtdn boazodoalloservvodagain
miehta  arktala§ guovlluin. Ja  dalkkadatsenariijat govvidit ahte gaskamearala$
gaskaaibmotemperatuvra dalvet loktana gavcci graddain  ja ahte muohtadigodat
gaskamearalac¢Cat oatnu eanet go manuin Guovdageainnus, mii lea Norgga boazosapmelaccaid
valdo boazodoalloguovlu. Dat artihkal giedahalla jearaldaga movt gozihit diekkar rievdamiid ja
variSuvnnaid dalveguohtuneatnamiin arbevirolas mahtuin, mii lea oassin boazosapmelaccaid
fagagielas. Odda vuogadat rahkaduvvui ja dasa geavahuvvui earenoamas habmejuvvon
guodohanbeaivegirji, mii deattuhii muohtadiliid ja daid vaikkuhusaid dalveguodoheapmai.
Vida siidda boazovazzit Guovdageainnus, ieza gozihedje beaivvala¢¢at muohtadiliid, biekka,
muohttaga/arvvi variaSuvnnaid ja topografiija, ealu lahttema ja ahtanu$$ama dafus vihtta manu
jagis, golmma dalvvi badjel (2007-2009), ja cilgejedje daid variaSuvnnaid ieZaset arbevirolas
mahtu ja fagagiela vuodul. Bohtosat ¢ajehit ahte guodohanbeaivegirji sahtta geavahuvvot
gozihanneavvun beaivvala¢¢at observeret guohtundiliid variasuvnnaid ja diversitehta, beivviid
gaskka, guohtuneatnamiid ja siiddaid gaskka ja vel dokumenteret boazovazziid
guodohanstrategiijaid dalvet. Cohkkejuvvon datat speadjalastet boazovazziid arbevirolas mahtu
muohttaga ja muohtarievdamiid birra. Dat lea maiddai movttidahttdn nuorra olbmuid eambbo
sigastallat daid assiid birra. Moai evttohetne digaStallat vejolasvuodaid geavahit dakkar
gozihanvuogadaga, maid boazovazzit ieza geavahit, dokumenteret arbevirola§ mahtu ja gozihit
boahttediggi dalkkadatrievdamiid vaikkuhusaid boazodollui.

Coavddasanit: Muohtadilit, boazodoallu, siida-vudot goziheapmi, dalkkddatrievdan,
samegiella, arbevirolas mahttu.



1. Alggahus

1.1 Dalkkadat ja boazodoallu

Boazodoalloealdhus lea boares ealdhus mii ovddasta ceavzilis vuogi movt davvi
eananekovuogadagaid avkkastallat ja halddasit, maid vuoddun leat buolvvaid
vaséhusat, mat leat ¢ohkkejuvvon, vurkejuvvon, ovdanahtton ja heivehuvvon davvi
dalkkadagaide ja halddasanvuogadagaide. Dan modealla mielde leat badjel 20 ieSgudet
boazoalbmoga Euraisas sahttan avkkastallat biebmobuvttadeapmai arktalas guovlluid
marginala luondduresurssaid (Turi, 2002). Guovdageaidnu Finnmarkkus, mii lea 69°D,
23°N, lea boazosapmelac¢éaid guovddas boazodoalloguovlu Norggas, gos leat
galbmaseappo ja stabilat dalvvit (gaskameari dalvi) go Atlantara-abi rittuin Davvi-
Norggas (gaskameari dalvi) (Vikhamar-Schuler et al., 2010 b) gosa bohccuiguin johtet
jagiaiggi mielde. Daid guovlluid boazodoalu ja boazodoalloalbmogiid ¢alalas historjja
algd 892 m.kr (Storli, 1994), ja Njenetsa boazodoallu, Jdmala-njentsa Autonoma
Guovllus Ruossas, lea aitto baliid daterejuvvon leat boarrasit go 2,000 jagi (Fedorova,
2003). Dat muitala makkar poteansiala mii lea mahtus dalkkadatdiliid birra ja mii lea
Coggon guhkes &iggi badjel. Dat séhttd mearkkasit ahte Davvi Eurohpa sami
boazodoallu ovdanii dan aigodagas goas eai lean stuorat dalkkadatrievdamat dalvet,
muhto main ledje variaSuvnnat beivviid, manuid ja jagiid gaskka (Mathiesen et al.,
2011, manus).

Boazosapmelac¢ain lea mahttu movt eallit rievddadeaddji birrasis. Doaba
"stabilitehta” lea amas satni sdmegielas. Ja danin eai leat heivehanstrategiijat cadnon
stabilitehta doahpagii, muhto baicca deattuha ¢adat heivehit rievddadeadd;ji diliide
(Reinert et al., 2008). Boahttediggi temperatuvrasenariat c¢ajehit ge ahte
dalvetemperatuvra (juovlam.-oddaj.-guovvam.) Guovdageainnus sahttd loktanit 8°C
boahttevas 100 jagis (Benestad, 2011) ja ahte dalvetemperatuvrrat dalveguohtun-
eatnamiin sahttet Saddat sullasac¢Cat go riddoguovlluid dala temperatuvrrat (Hanssen-
Bauer, 2011, manus). Dasa lassin darkilis-senariat Guovdageidnui cajehit ahte
muohtaaigodat sdhttd oatnut eanet go manuin ja ahte jahkasa§ maksimala

muohtagassodat sahttd unnut 60%:in. Boahttediggi muohtadilit sahttet vaikkuhit



bohccui ja boazovazziid dala guodohandabiide. Dalkkadatrievdan ja sosioekonomalas
rievdamat vuhttojit sirkumpolara davviguovlluid arbevirolas boazodoalloguovlluin
(Magga et al., 2011). Jus galgad ceavzilis boazodoallu oazzut ovdamuni almmolas
halddasanstrategiijain, lea dehalag vAaldit mielde ja dohkkehit eamialbmogiid

arbevirola§ mahtu, kultuvrra ja gielalas galggaid (Nuttall et al., 2008).

1.2 Boazodoallu ja dalveguodoheapmi

Eamialomot mahtu dutkamiin, "The SIKU" proSeakta lea aitto cajehan
manggaperspektiivva vuoimmi ja introduseren odda fagaidgaskkasaS mearajickna
dutkama, mas leat ovttastahttdn servodatla$ (sosio-kultuvrralas) luonddu mailmmi
aspeavttaid ja masa leat Catnan baikkala$ terminologiija, Klassifikasuvnnaid ja
baikenamaid (Krupnik et al., 2010).

Dal lea dohkkehuvvogoahtan ahte boazovazziin leat navccat heivehit
variaSuvnnaide ja rievdamiidda maid vuoddu lea arbevirola§ mahttu, mii gavdno gielas
ja boazovazziid guodoheamis ja bargguin (ACIA, 2004; Tyler et al., 2007; Magga et
al., 2011; Eira et al, 2011, sisa saddejuvvon). Ovdamearkka dihte leat
boazosapmelacéain riikkis muohta- ja muohtanuppastuhttinterminologiija ja
guodohanterminologiija (Eira, 1994; Magga, 2006; Eira et al., 2010; Riseth et al.,
2010; Eira et al., 2011 saddejuvvon sisa; Magga et al., 2011). Beaivvala$ boazobargu
sisttisdoalla ollu ieSgudetldgan doaimmaid. Boazovazzi valdobargu lea observeret diliid
beaivvalaccat, aiggis aigai dalvvi ¢ada. Boazovazzi ferte mearridit maid ja movt
ieSgudet diliin dahkat duon &iggis ja duon sajis (Sara, 1990). Dalvebeale jagi
goh¢oduvvo guodohit, ja geassebeale jagi fas geahccat. Geahcécat mearkkaSa ahte
ovttatladje ¢uovvut mielde gos eallu lea. Fagatearbma guodohit vuolgd guohtun-sani
kausatiiva-suorggadusas guoduhit (’diktit/bidjat guohtut’). Vuoddomearkka$upmi
¢ajeha bohcco biebmo- ja ¢ahcedarbbu guovddas saji, mii lea boazovézzi ipmardusa

mielde dalle go bohccos lea buorre dilli (Eira et al., 2010).

Boazovazzi ferte iskat gos lea ealat ja gokko lea buorre guohtun vai diehtd gosa
sahtta ealu doalvut guohtut. Oassin beaivvala§ doaimmas leat observeret, geahccat,

guorahallat ja iskat muohtadiliid ja daid rievdamiid, mat vaikkuhit bohcco ceavzimii
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¢ieza manu muohtamailmmis. Guodoheapmi maiddai sisttisdoalla suodjaleami ja
oadjebasvuoda duddjoma bohccuide (Eira et al., 2010). Boazovazzi ferte
bearrdigeah¢Cat biedgananvara, mastanvara, muosehuhttin- ja vahaguhttinvara (Sara,
2006). Dan vuolggasajis ferte olmmos$ soabahallat jus galga birget bohccuiguin dainna
jurdagiin ahte bohccos leat ollu darbbut (Magga et al., 2001). Bohcco vuoddodarbbut
leat guohtut, ja de livvadit, balgat, johtdladdat, mannat, olbmo bearraigeah¢uin.

Olmmos ferte daid ektui bargat nu ahte bohccos lea buorre dilli (Eira et al., 2010.)

Dilit sahttet dalkki geazil fahkkestaga rievddihit, ja dan guvlui maid ii
ovdagihtii sdhte diehtit. Déin diliin boazovazzi ferte ie§ gdvnnahit movt ain bargat, das
fertejit leat strategiijat movt ¢oavdit dillid. Boazovazzi ferte guodohettiin valljet eara
baikkiid dahje guodohaneatnamiid jus muohttaga dilit leat nu ahte varohit ahte boazu ii
eale. Buot dat dalveguodohanaspeavttat sisttisdollet arbevirolas observeme ja mentala
goziheami variaSuvnnain ja rievdamiin aiggi ja baikki dafus, dalveguohtuneatnamiid
geavaheamis ja guohtundiliin. Aitto leat Eira ovttas eardiguin (2011, saddejuvvon sisa)
gavnnahan ahte boazovazziid muohtamahttu lea eanet ollislas ja integrerejuvvon ealu
ekoloiijai ja guohtumii go riikkaigaskasas muohtadoahpagiid standarat leat. Dt dutkan
govvida dehalasvuoda geavahit arbevirola§ samegiela terminologiija boazodoalu
heivehanstrategiijaide dalkkadat rievdamiidda, ja deattuha darbbu geavahit guokte
mahttovuogi, sihke arbevirola§ mahtu ja diedala§ mahtu. Boazosapmelaccaid
arbevirolas mahttu ja samegiela muohtatearpmat, mat leat cadnon bohccui,
boazovazziide ja ellid ahtanussamii, leat konkrehta ovdamearkkat das movt arbevirolas

mahtu sahtt4 geavahit observeret ja gozihit.

1.3 Baikegodde-vudot goziheapmi

Berkes & Berkes (2009), calliba ahte eamialbmogiid dalkkadatrievdamiid
observasuvnnat sahttet addit oppala§ vuogadatipmardusa ja lassin dieduid
diedalaslahkonemiide jus valda farrui baikkala§ dasi mahtu, man vuoddun lea

arbevirolas mahttu.

Baikegottiid  arbevirola§ mahttu ja  oberservasuvnnat sahttet addit

vuoddodieduid dalkkadathistorjja birra; sahttet veahkehit habmet dutkangazaldagaid ja
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hypotesaid go addet diedu ja ipmardusa das movt heivehit dalkkadatrievdamiidda ja
daid vaikkuhusaide. Arbevirola§ mahtu sahttd maiddai geavahit guhkitaiggi
baikegoddevudot geaziheapmai. (Riedlinger & Berkes, 2001; Berkes, 2008).

Arbevirola§ méhttu sahttd geavahuvvot guhkesaiggi baikegoddevudot
goziheapmai addit vuoddodieduid dalkkadathistorjjas, mat de sahttet veahkehit rahkadit
c¢uolmmaid ja hypotesaid danne go addet dieduid makkar véikkuhusat lea leamas ja
movt daidda heivehedje rievddadeaddji déalkkadagas. Baikegoddevudot goziheapmi
definerejuvvo proseassan mas baikegottit dahje eankil olbmot oassalastet guhkitdiggi
goziheamis omd. sattuid, ekovuogédatproseassaid oktavuodas jna. main valdoulbmilin

lea buoridit ekovuogadagaid ja luondduresurssaid halddaseami (Yarnell et al., 2003).

Baikkala§ birasgoziheami vuoddojurdda lea ahte resurssageavaheddjiid
lagasvuohta resurssaide adda vejolasvuoda darkilit gozihit birrasa, ja muhtun dillin

sahttet gozihit rievdamiid beaivves beaivai (Berkes, 2008).

Eamialbmot-perspektiivvas lea baikegoddevudot goziheapmi ovdamunnin
danne go ¢ohkkejuvvon diedut leat doarjjan bdaikegottiid ja baikkalas servodagaid
mearridanproseassaide sin bero$tumi mielde, mas baikegottit ollislacéat leat mielde
mearrideami. Ovttasbargofallamiin lea gozihanproSeavttain potensiala hukset Salddi
gaskkal diedalasvuoda ja arbevirola§ mahtu (Berkes, 2008; Riedlinger & Berkes, 2001).

1.4 Siida-vudot dalveguohtundiliid gozihanvuogadat

Dat artihkal giedahalld jearaldagaid movt geavahit arbevirola§ mahtto-vudot
guodohanbeaivegirjji, ovttas boazosapmelac¢éaid muohtamahtuin ja movt dat vaikkuhit
guodoheapmai, mii lea siidavudot gozihanvuogadat. Boazovazzit vida dalvesiiddas
Oarje-Finnmérkkus leat gozihan dahje bearraigeah¢éan iezaset guohtundiliid, darbbuid
ja rievdamiid juohke beaivvi golbma dalvvi badjel. Dan artihkkalis digastalle 1) heive
go odda gozihanvuogadaga geavahit metodan dokumenteret guodoheami fagamahtu ja
guohtundovdomearkkaid variasuvnnaid dain dalvesiiddain. 2) sahttet go boazovazzit
ieza boahttediggis geavahit dan vuogi gozihit movt dalkké&datrievdan vaikkuha sami

boazodollui boahttediggis. De aigo vel digastallat man dehalas lea addit eamidlbmot



boazovazziide buoremus teknologiija mii gavdno, mii lea ovttastahtton eamialomogiid

iezaset mahtuin mainna sahttet observeret ja gozihit rievdamiid.

2. Metoda

2.1 Dutkanguovlu

Dét dutkan lea 2007, 2008, ja 2009 ¢adahuvvon Guovdageainnus (69°D, 23°N),
guovddas sami boazodoalloguovllus Norggas, gos ledje 93,500 bohcco, 53 dalvesiidda
ja 1,700 boazosapmelac¢a. Siida lea boazovazziid bargoovttastus masa maiddai gulla
eallu ja arbevirolas guohtoneatnamiid geavaheapmi jagiaiggiid mielde. (Strem Bull et
al., 2001). Oarje-Finnméarkku boazodoalloguovllus leat dalvesiiddat juhkkon golbman
johtalahkan (oarje-, guovda- ja nuortajohtolaga). Dan dutkamis gohcoduvvojit
oassalasti siiddat guodohanstasuvdnan, mas juohkehaccas lea sierra nummar. Jahkésas
galbmaseamos temperatuvra lea -16 °C ja gaskamearala§ muohta/arvi dalvet lea 11 mm.
Jahkasaccat, earenoamazit dalvvi cada, lea sis-Finnmarku galbmaseamos ja

goikaseamos guovlu Davvirikkain (Tveito et al., 1997, 2000).

2.2 Siidda oassalastin

Muohta- ja dalveguohtundilit leat dutkojuvvon vida ieSgudet siiddas, mat ledje
valljejuvvon sierra eavttuid mielde: 1) Informantan galge leat samegielat boazovazzit
geat eallinagi leat bargan bohccuiguin; 2) ja juohke johtolagas galge leat okta/guokte
sildda mielde; 3) Siiddat galge nu bures go lei heivvolas ovddastit geasseorohagaid
(sulluid, njarggaid ja nannanorohagaid) ja dalveorohagaid girjaivuoda; 4) Dalvesiiddat
eai galgan leat lahkalaga ovddastan dihte ieSgudetlagan dalkediliid Guovdageainnu
boazodoalloguovllus (guovtti siidda gaskkas lea eanemus 87 km). Buot boazovazzit
leat dievdoolbmot gaskkal 23 ja 65 jagi, geaid namat leat anonymifiserejuvvon dain
datain. Juohke guodohanstasuvnna siiddas leat leamas guovttelagan informanttat, 1)
boazovazzit geat beaivvalacat guodohanbeaivegirjai devde dalke- ja muohtadieduid
(20 boazovazzi oktiibuot) ja 2) juohke siiddas lei okta dahje moadde informantta geain
lea leamas valdoovddasvastadus halddasit guodohanbeaivegirjji. Jearahallamiin
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muitaledje boazovazziid muohtadiliid ja daid rievdamiid birra ja movt dat vaikkuhit
ellui. Jus nuorra boazovazzit bartidedje beaivegirje deavdimiin, de 0zZo sii veahki ja
bagadallama siidda valdoolbmuin. Beavdegirjec¢allindigodagas lei dutkis ja
valdoovddasvastideddjiin dassedis gulahallan juogo telefuvnnain dahje sms:a bokte ja
mannusa$  Coahkkimiiguin.  Dat  dahkkui  sihkkarastin ~ dihte  dassedis

beaivegirjecallinproseassa ja vel lassin oazzut liigedieduid mat eai lean ¢allon

mielde analysereme dataid. Digastallamiid vuodul leat boazovazzit njalmmalaccat
buktdn lassi Cilgehusaid déidda. Buot boazovazzit leat mannil dohkkehan

dutkananalysaid mat gullet iezaset siidii.

2.3 Gozihanindikahtorat ja beaivegirjji hapmi

Miggal-Niillas Isséat-Niillas rohki calii 1989:s déarkilis dieduid beaivegirjai
ieZaset boazobargguid birra, guodoheami, dalkki, temperatuvrra ja muohttaga birra,
masttademiid ja garddastallamiid birra. Dat beaivegirji geavahuvvui mallen 2006:s
rdhkadit gozihanbeaivigirjji prototyhpa, mii lea dan proSeavttas geavahuvvon.
Beaivegirji lea rahkaduvvon speadjalastit siidda organiserema ja boazobargguid
Cadaheami dalvet, movt boazovazzi arvvostalla diliid mat vaikkuhit bohccui ja ellui,
movt karakterisere muohtadiliid ja vel makkar strategiijaid atna coavdin dihte
ieSgudetlagan dalkediliid mat ¢uozzelit. 2006:s guokte siidda ¢alle beaivegirjji ovtta
manu geah¢Calan dihte dan metodan ja mannel dan geahcCaleami buoriduvvui dat

ovttas ”geahccalansiiddaiguin”.

Gozihanindikéhtorat mat valljejuvvojedje ledje assit mat vaikkuhit guohtumii ja
guodoheapmai beaivvala§ muohtadiliid mielde (tabealla 1 ja govus 1). Baikegodde-
vudot gozihanproSeavttain geavahit davja arbevirola§ mahtu vuoddun Vvalljemis

biraskvalitehta indikahtoriid (Berkes et al., 2005). Indikahtor lea fenomena maid lea



vejola$ observeret ja mii sittisdoalla dieduid diliid birra juoga man eard ektui maid ii

séhte oaidnit (Store Norske leksikon).

Oanehaccat,

gozihanindikahtoriidda

gullet

muohtaslajat ja  daid

nuppéastuvvamat, muohtakonsisteansa, dalki ja temperatuvra. Daidda lassin merkejuvvo

maiddai movt eallu lahtte ja guohtoneatnamiid geavaheapmi (Tabealla 1 ja govus 1).

Tabealla 1. Indikahtorat ja guodohanbeaivegirjji sisdoallu, mas leat ¢ilgehusat movt ja
manne dat indikahtorat leat véalljejuvvon.

Beaivegirjji sisdoalu Movt Manne
indikdhtorat
deavdinbagadus Juohke girjjis lea darkilis neavva Lea dehalas ahte buot oassalastin lea

movt deavdit girjji.

seamma diehtu movt deavdit dan. Dainna
dahkidit ahte oazZut seammasullasas
dieduid.

Kaleandara mielde
beaivvit

Beaivegirjeoassalastit galget deavdit
girjji juohke beaivvi dalvet

Dehélas oaidnit movt beaivvalas
boazobarggus karakteriserejit ja Cilgejit
diliid mat vaikkuhit bohccui ja bohcco
lahttemii.

Ddlke- ja temperatuvra-

Registreret dibmotemperatuvrra

Dainna registeremiin sahttit oazzut gova

paramehtarat iezaset mihtidanrusttegiiguin ja Cilget | das movt temperatuvra lea dalvvi ¢cada
makkar dalki lea. leamas guovllus.

Muohtatearpmat Go isket muohttaga, de registrerejit Valljen 38 doahpaga mat gullet muohta-
makkar muohtaslajat lea das. Guoros | /bievladillai. leza sahttet vel lasihit saniid
sadji masa ¢alla jus muhtun mat gullet muohttagii.
muohtadoaba vailu.

Biegga Registreret gude guovllus biegga Dainna registreremiin sahttit oazzut diedu
bossu, makkar biegga dat lea. das gude guovllus biegga bossu ja movt dat

vaikkuha guohtundillai.

Aibmu Registreret makkar aibmu lea, Aibmu sahtta maid vaikkuhit diliide ja
muitalit leago bivval vai galmmas. rievdadit daid.

Muohtakonsisteansa Registreret makkar muohta lea; Diedut lea go muohta garas ja leago
seaggi/gaskamearala$/gassat; garas. | seakka/gassa muohta adda lassidieduid

muohtadoahpagiidda ja dat maid sahttet
¢ajehit leago buoridan/garzzidan
guohtuma.

Ealu ldhtten Registreret movt eallu lahtte. Ddinna oaZzut gova movt boazu/eallu

respondere guohtundildlas§vuodain.

Guohtun Karakteriseret guohtuma (hui Dat adda vuodu arvvostallat movt
buorre, buorre, oalle buorre, oalle namuhuvvon paramehtarat vaikkuhit
heitot, heitot, hui heitot) guohtunkarakteriseremii.

Registrerenbdiki Cilget karttas gokko bdiki lea ja ¢allit | Registrerejuvvon baikki mielde sahttit
juogo baikki nama dahje merket oaidnit vaikkuhit go eananslajat ja baikkit
GPS:ain guohtundildlasvuodaide.

Kdrta Boazovazzi merke kartii gokko eallu Dainna sahttd ¢ajehit dalvejagi
lea dan beaivvi. eanangeavaheami.

Sadji gokko sdhttd Callit vel iezas saniiguin Na lea vejolas oazzut vel darkilit dieduid

mearkkasumiid cdllit

guohtundildlasvuodaid birra.

das movt boazovazzi jurddasa ja movt
vallje guodohit.

Sdtnelistu
mandgeahcen

Girjji manageahcen lea satnelistu mas
leat eanet sanit go dain siidduin maid
juohke beaivvi devdet.

Jus beaivvi vuolde vailu okta satni, de leat
¢allan dan sani beaivvi vuollai.

Beaivegirjai leat boazovazzit karakteriseren faktoriid (beaivvalas muohtadilit ja

eara 4sSit) mat vaikkuhit bohcco dillai ja guodoheapmai. Beaivegirjjis leat varidbelat

maid boazovazzi beaivvalaccat iskd iezas boazobarggus, nugo mat man ¢oahkis eallu
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lea, makkar biegga lea ja gude guovllus bossu, makkar ilbmi lea ja makkar dalki lea.
Okta indikahtor lea arvvostallat guohtuma (hui heitot guohtun — heitot guohtun —

buorre guohtun — hui buorre guohtun), mat leat guovddazis beaivvalas boazobarggus.

Guodohanbeaivegirji lea rahkaduvvon kaleandara mielde, mas leat guokte
siiddu juohke beaivvi nammii (Govus 1). Juohke beaivai leat biddjon
merkenvejola§vuodat indikahtoriid vuodul, mat gullet beaivvalas boazobarggu
doaimmaide dalvet.

Guovvamén 7. beavi Eéle dékko ja muital ieZat séniiguin otné beaivvi gushtun/délke ja Govus 1.

T [ S i siiddut guodo-
An -

T e 5 : hanbeaive-
L l L girjjis, mat
Muohia ja guohtun Ve 7.

[ Aidnen/ainnohas Doavdnji [ [Sako/Segor caj ehit
| Bearta Earbmut | Sanas r . o, .
[iovion Some{ten indikahtoriid
_ - — - gurut bealde ja
Biovilus Goohpdla K o v
o — |~ i | olges bealde
Casttas, //e;:'m T l';mld:lm/bo'ko l > o:;?l/;ﬁo;dul Karta (merke kértil gokke dékkér myohtodilli lea: b d .
Eeorgo/teargon oar | Soavil/soavlla
Coavet ,f:wvllﬂho' 3 m;?apoa'.;; o~ o = rabas sa JI
o Tome TVt /a o S0 W el ) e masa ieza
| Dobédat | Ritni /rinadat & - = , v 77
B I ] g Sha sahttet callit
ioullﬂ > lf::;nm- ] x:?m)m : - -_ - 75 dlllld birra
Spiella Golbmas/galbma G Z s S — e
Usw) e % E d]l‘vwob = ; > mzﬂh] muohts p SR =
[Gorro (romodot) biegga v 9 Gos: o T e
. g Yo = /
Movt eallu lea? R R LI
lwn/ [Mlh ‘Ml{l&dﬂqhm Viggd Ivbnélm Ruvggoholié le ‘Nomol — T o B é lag?
1G.m)..( — Vistte i 1M l . - e
==l - P e T oy
Makkér guohtun lea?: I hui buorre U buorre, O calle buorre, = S
Q oale heitor, Q heitot, O ho heitor R Y=
[Makkar baikkis? (GPS: jus N =
| leg] A =
;i)llwwmmlnam

boazovazzi ie§ beaivvalacCat halddasa. Beaivegirjjis lea guokte oasi, strukturerejuvvon
oassi ja struktuvrrakeahtes oassi. Strukturerejuvvon oassi lea biddjon fasta minstara
mielde, nu ahte dutkis lea vejolasvuohta oazzut seammalagan dieduid ieSgudet siiddain.
Déan oasis lea strukturerejuvvon hdpmi masa informanttat devdet dieduid muohta-ja
dalkediliid birra mat gustojit dan beaivai. Go boazovazzit devdet dieduid fasta minstara
mielde, de lea alkit oazzut oppalaSgeahcestaga siiddaid diliin, seammas go lea alkit
buohtastahttit daid. Beaivegirjji struktuvrrakeahtes oasis informanttat besset muitalit

iezaset saniiguin jurdagiid ja reflekSuvnnaid observasuvnnaid birra.



3. Bohtosat

Déan barggus muitaluvvo odda vuohki mas boazovazzit beaivvala¢¢at geavahit
guodohanbeaivegirjjid  dalvet, mas  dokumenterejuvvojit  ollu  sémegiela
muohtadoahpagat mat geavahuvvojit muohtadiliid birra bohcco ja guodoheami
oktavuodas (Tabealla 2). Dasa lassin siidda boazovazziid muohtakarakteriseremiin ja
beaivegirjevuogadatgeavahemiin, sahttiime moai karakteriseret guohtundiliid dalvet,
mat speadjalastet boazovazziid guodohanobservasuvnnaid ja —strategiijaid. Siiddaid
muohtadoabageavaheamit ¢ajehit alla diversitehta, ja cohkkejuvvon dieduiguin
guovvamanu 5.beaivvi 2008 muohtadoabavariatehtat mat cajehit ahte siiddain ledje
ieSgudet lagan guohtundilit (tabealla 2). Ovttalagan doahpagat mat gusket muohttagii,
bohccui, topogréfiijii ja guodoheapmai maid buot vida siiddas calle, ¢ajehit giela
oktasa$ ipmardusa arbevirolas mahtus.

Tabealla 2. Samegiela muohtadoahpagiid beaivvala§ geavaheapmi vida siiddas
(guodohansta§uvnnas) Guovdageainnu boazodoalloguovllus nammijat beaivvi, guovvamanu 5.
beaivi dalvet 2008:s (ruoksat = temperatuvra, ¢uvges alit = dalke¢ilgehusat, ranes = biegga, aibmu

ja muohta, alit = muohtatearpmat, fiskat = ealu lahtten, ruona = guohtunkarakteriseren, vielgat =
topografiija).

Dalke- ja temperatuvra Samegiela muohtatearpmat Guohtun
paramehtarat

joavggahagat
Ealu lahtten
topogréfiija

Muochta
Luotkkus

obb/ | borg/ |Cav
balv | guol gab | gal | gas

w

murku | ki biv | gask

murku | spie gask/s duoddaris
Obb |ruvai |lla gal | ea [véris

spie gask/s duoddaris
beai lla | gal |ea [véris

beai [ruvai |lla [v | gask
Oanédusat: Obba dalki, balvadalki, beaivvéadat, borga, guoldu, murku, ruvas, ¢avga biegga, goalki,
spiella, nl = nuorti-lulddat, | = lulle biegga, galbma biegga, bivval, gassa muohta, gaskamearala§ muohta,
ruvgala, lodji.

Go buohtastahttd jagiid gaskka, seamma aigodagas, Céajeha  dat
muohtadoahpagiid geavaheami girjaivuoda. Govvosis 2 oaidnit muohtadoahpagiid mat
govvidit muohtadiliid stasuvdna 1:s 2007-2009. 2007:s leat guovllus merken seands

muohttaga oddajagi manus. Jagi mannil lei seana$ juovlamanu loahpas ja 2009:is lei
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arabut, dalle lei juovlamanu gaskamuttos seanas, mii bisttii gitta gidasdalvai, ja nu lei 4
manu buorre guohtun. Govus 2 Cajeha ahte ovtta siiddas ledje stuora variaSuvnnat
guohtumis jagiid gaskka ja jagidiggiid gaskka. Seammalagan variaSuvnnat

guohtundiliin ¢4jehuvvojit buot siiddaid ektui dalvvi cada ja jagiid gaskka.

Govus 2. Variasuvnnat

jahki | Dalvi | Giddadalvi o
Muohtatearb. Juovlam | Oddajagim ‘ Guowva. | Njukéam | cuonum Vé.”jEjUWOﬂ
muohtatearpmain maid
joavggahagat | 2007 I boazosapmelaccat
2008 Guovdageainnus
2009 e .
geavahit dalvwvi ¢ada ja
éearga 2007 — jagiid gaskka, 2007
;gg: (alit), 2008 (ruoksat) ja
2009 (ruona) ovtta
cuonu 2007 > siiddas (stasuvdna 1)
2008 > saichit ieSoudet 16
2009 e cajenit iesgudet lagan
guohtundiliid dalvet.
seanads 2007
2008
2009

siiddas. C4jehuvvo ahte dahton goas dat vuosttas have registererjedje variere guovlluid

gaskka, mii ¢ajeha muohtadiliid girjaivuoda Oarje Finnmarkku boazodoalloguovllus.
(Tabealla 3).

Tabealla 3: Sdmegiela muohtatearpmat, mat leat geavahuvvon vida siidda beaivvalas
guodoheami oktavuodas dalvet Guovdageainnus, vuosttas beaivvi mielde go leat
registrerejuvvon beaivegirjjis 2008/2009.

Stasuvdna stasuvdna stasuvdna stasuvdna stasuvdna stasuvdna
Samegiela 1 2 3 q 5
muohta tearpmat
Castasat 21.12 1.1 22.12 21.12
Cearga 20.12 1.1 111 24.12 24.12
cuonu 13.4 18.4 15.4 15.4
gaskageardni 3.1 8.2
geardni 31.12
joavgan 19.12 1.1 25.2 10.1 15.12
luotkkus 16.12 15.2 13.1 2.1 1.12
oppas 3.1 6.12
ritni/rinadat 14.1 20.1 8.12 5.12 1.12
sanas 16.12 1.1 13.12 1.12
seanas 1.1 25.1 2.1 5.1 1.1
soavli 26.12 13.12 1.12
vahca 1.1 3.12
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Boazovazzit observereje maiddai beaivvalac¢¢at movt ja gos eallu guohtu dahje

lea guhton. Boazovazziid beaivegirjjit ¢ajehedje 21 ieSgudelagan topografalas tearpma

mat geavahuvvojedje dalveguohtuneatnamiin (Tabealla 4). Dat ¢ajehii ahte siiddaid

gaskka ledje stuora variaSuvnnat topografalas Slajain dahje duovdagiin, muhto dattege

ii lean seammaladje juohke siiddas.

Tabealla 4. Cajehuvvo ahte siiddaid guohtunguovlluid gaskka lea topografalas
diversitehta (stauvdna 1-5) maid boazosapmela¢éat Guovdageainnus leat dalvet
observeren ja geavahan, ja mat leat guodohanbeaivegirjjiid mielde.

@

Eanan- = - G « o K = =
ol s 8 § 2| = 0 ' 8 0 © s T cl= E
slajat| 2| 3| B E| X El 2 8 2 & &8 % & = 2 32 583 =g

® £ 2 = @ g = £ o o & w® =@ |25 G =9

ol 3| 3| ol ol ol o 2 8 &5 5| S S S ® g8 |oa X & 3

Staguvnnatl || || =8| Q| 0| 0| 0 T H .5 = = = El ' o2 |ool w = 5>
St. 1 X | x X | x X x | x | x| x| x| X x | x
St. 2 X x | x X X X X
St. 3 X X X
St. 4 X x | x X X X
St. 5 X X | x X X

Dat dutkan ¢jeha ahte dan vida siiddas geavahedje seammad aiggis seamma

eanan$lgjaid iezaset ddlveguohtuneatnamiin. (Tabealla 5).

Tabealla 5. IeSgudetligan topografalas oasit dalveguohtuneatnamiin aiggi ja vida siidda

mielde.
Jagi aiggit Manut St1l St2 St3 St4 St5
Cakcadalvi Skabmamannu vuopmi roavvi
varregilga
vuomi roviid
varre-
gilggaid
Dalvi Juovlamannu vuomis vuomis, vuomis vuomis, vuomis,
Oddajagimannu roviin, giellasiin, johk’gattiin,  giellasis, Coruin,
Guovvamannu marrasiin, ¢ohkain skaiddis boduin
Njukéamdnu buolZzain variin variin Variin, VAriin,
algu/gaskamuddui vuopme- skaiddis giellasiin
gierragis
Gidasdalvi Njuk¢amadnu Coruid, variid, variid, variid variid
gaskamuttos buolzzaid giellasiid cearuid giellasiid, giellasiid,
Cuonumannu
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Beaivegirjjit ovttas boazovazziid jearahallamiiguin ¢ajehit movt boazovazzi

catna bohcco, muohttaga ja duovdagiid oktii, mii lea vuoddun sin
guodohanstrategiijaide (Tabealla 6). Bohtosat ¢4jehit ahte guodohanbarggus leat guokte
aspeavtta; 1) Boazovazzit vudjet ealu birra ja gehccet movt eallu guohtu, dahje orru go
bissume. Seammas maid gehcécet luottaid, ja jus oidnet luottaid mannan badjel
birravuodjinluotta, de fertejit guorrat gosa boazu/bohccot leat mannan. 2) Jus oidnet
ahte eallu ii Sat bisu, lihkadit alga, de isket mii dasa lea sivvan. Sii isket guohtuma:
muohtakonsisteanssa, botni ja ealddaga. Boazovazzit maid gehccet gokko ovdal leat
guodohan. Jus oidnet ahte dakko lea garas muohta, bodni soaita jienas, de fertejit ohcat

obbasa dahje dakkar baikki gos lea buoret guohtun.

Tabealla 6. Olbmo ¢anastat bohccui - muohttagii - eatnamii ¢ajeha olbmo, guodoheami ja

coavdinstrategiijaid gaskavuodaid Semahtalacéat ja ollisla§ observasuvnnaid ja
gozihemiid mas geavahuvvojit guodohanbeaivegirijjit lasin boazovazziid

jearahallamiidda.

Variabelat

Cilgehusat

BIRRAVUODJIN

Movt eallu guohtu

Bissu go eallu, de doppe lea juoga maid borra ja muohta lea dakkar ahte besset
dan ¢ada.

Go bohccot élget lihkadit, vigget vuolgit, iskat manne eai bisu dakko (leago
meahce-ealli mii muosehuhttd, leago hedjonan guohtun jna.)

Luottat Vuodjé birra visot luottaid; guorra luottaid, nu ahte diehtd ahte ii leat ribahan
ruvgalit ealu. Ealu ¢oahkisin doallat nu ahte it mastta earaide, luottat ¢ajehit
leat go bohccot vuolgan eret guovllus, birravuodjinluotta badjel eai galgga
mannat. Jus mannet badjel, de vizzet daid bohccuid fas ellui.

Meahce-ealli  luottaid maid oaidnit, ahte leago dat mannan
birravuodjenluottaid badjel, ealu sisa.

GUOHTUN

Muohta ja Muohtafysihkka vaikkuha dasa movt boazu beassa guohtut. Jus lea oppas, de

muohtafysihkka lea buorre, muhto jus lea iegar, de ferte sirdit.
Garra muohta: ¢earga, cuonu jna.

Bodni Jus bodni lea buorre, de beassa boazu Sattuid radjai, muhto jus botnis dovdo
jiekna, de dat vaikkuha negatiivvalac¢at guohtunvejolasvuodaide, danne lea
dehalas iskat botni. Ciegar, botneskérta.

Ealat Go botni lea iskan, de oaidna maid lea go borus (ealat) dakko. Jus lea guorban

Gokko eallu ovdal lea
guhton
Dalki ja biegga

Molssaevttolas
guohtunbaikkit

eanan, de ii leat avki das viggat guoduhit ealu, danne go das gal nelgot
bohccot, muhto jus lea buorre ealat (jeagil ja eara Sattut), de gal guohtu eallu
das.

Iskat leat go Ciehkarat, makkar guohtun: rudneguohtun (garas, muhto rutniid
oazzut) dahje gutnaguohtun.

Dalki ja biegga sihke buorida ja heajuda muohttaga omd. ¢eargada dahje
dipmada

Gidda: manna davas beroskeahtta makkar biegga lea.

Cakéa: boazu lavda vuostas, doppe gos biegga boahta.

Jus jorgala biekka, de eallu jorggiha.

Jus guohtun lea hedjonan, de fertejit ohcat obbasa eard guovllus, gosa heive
sirdit ja lagidit ealu (dassazii go lavda dohko, bisédna ja guodusta).
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Boazovazziid muohtadiliid observasuvnnat ieSgudet dalveguohtuneatnamiin
Guovdageainnus ¢ajehit stuora erohusaid. Go buohtastahttd vida guovllu guohtun
karakterisaSuvnnaid 3.5 manu badjel, de ¢djeha dat stuora erohusaid ja girjdivuoda
guohtun-diliin daid guovlluid gaskka. Guohtun-karakteriseremis leat sii mihtidan
muohttaga konsiteanssa, man garas muohta lea, man ollu muohta lea, leat go muohta-
ja jieknagearddit, man assas gearddit leat jna. Guohtunkarakteriseren Cajeha ahte
guohtundilit ledje buorit njealji siiddas (stasuvnnat 2-5); lei hui buorre guohtun, 2. ja 4.
staSuvnnain, dahje oalle buorre guohtun, 3. ja 5. staSuvnnain. Seammas lei

1.stasuvnnas oalle heajos guohtun.

Govus. 3. Cilgehus nummariidda
—\_[_\_\J N grafas: 6 = hui buorre guohtun,
5 = buorre guohtun, 4 = oalle
buorre guohtun, 3 = oalle heitot
guohtun, 2 = heitot guohtun, 1 =
hui heitot guohtun. Dan grafas
cajehuvvo makkar guohtun lei
vida ddlveguohtuneatnamiin
Oarje Finnmarkkus
/ oddajagimdanu 1. Beaiwvi rajes
gitta cuonumdnu 19.baeiwi
rédjai 2009. Dat cdjeha ahte
ledje stuora guohtunerohusat. 1.

staSuvnnas (ruoksat) lei stabila
dilli vuosttas manu, dasto Sadde
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ddaistaga. Dan stasuvdna lei
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stasuvnnaid gaskkas. 3.
stasuvnnas (ruond) ledje
stabilamus, measta dadjat
optiméla guohtundilit cada
dalvi. 4. stasuvnnas (runta) lei
buorre guohtun alggus dalwvi, ja
de rievddadii buori ja hui buori
guohtuma gaskkas. Seammas
‘ f ledje 5.stasuvnnas (fioleahtta)
h stabila dilit, buori ja hui buori
guohtuma gaskkas.
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Guodohanbeaivegirjjit addet diedu guodohanstrategiija birra guohtunkvalitehta
ja dalveguohtuneanangeavaheami ektui (Govus 4), scammas go maid ¢ajehit movt
boazovazzit arvvostallet ja leat cadahan proseassaid main lea vissis guhkkodat guovllu
ja muohttaga ektui. Leat earenoamas guokte faktora maid boazovazzit geavahit buoridit

eavttuid bohccuide, 1) lea dalki ja 2) ealu sirdit eard sadjai gos lea buoret guohtun,

¢ajehuvvon govvosis 4.

Dihton Boazovdzzi observasuvdnadilgehusat
4.3 Dat lea oalle tearggahat, muhto lea buorre go Ceargga ¢ada boadat, ...ii leat nu assai
dat fearga. Ceargga vuolde lea seanas
6.3 Lea bivval ja guohtun lea buorre. Dat lea ¢earggahat, muhto lea buorre guohtun
vumiin. Unnan muohta. Duoddariin gal ain lea garas.
A Ddl lea hui buorre guohtun. Leat gal joavggahagat ja Cearggat, muhto dat ii leat nu
garas. Eallu ii guodo joavggahatbdikkiin, Cearga lea asehas, nu ahte dat gal ii daga
i maidege, dan fuolastit ada.
14.3 1 Duoddaris lea geardni dain baikkiin gos lea assat muohta. Geardni lea sullii 1 - 2 ¢m
\ asw. Vuomis ii leat geardni.
153 1.. Ddl lea veaha Ciegar dies gos dal lea eallu. Dat Ciegar ii leat nu garas. Suovnnjit lea
"‘ seknon go vahca lea deavdan daid. Vuomis ii leat geardni. Dat lea Cearga ja seanas fas
\ Ceargega vuolde, ja bodni lea buorre.

Ciegar
Ciegar

1 ~
~
i -
1 LY
-~
\
] 1 S
e ~
a - N / 14.3
- v
=
- -
2 T e
--ﬁ‘?
e
o LB — T T T
LY -“1__
» . . w o« ek
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™ m own M~ @ o= Mmoo M~ =M oW~ O, e o
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Y 15.-17.3
Guohtuma cilgen i

fiskat ja 5 = buorre guohtun
Ruoksat ja 4 = oalle buorre guohitun
Ruond ja 3 = oalle heitot guohtun

f:'uvgts ruona gierdu = duottarguoviu
Cuvges nukses gierdu = vuopmeguoviu

beaivvis bealvii.
Govus. 4. lesgudetlagan guodohanstrategiijat ovtta siiddas (stasuvdna 1) guohtuma ja

eanangeavaheami ektui (duoddara ja vuomi ektui) njukcamanu 2009:s. Guovdageainnus,

Duottarguovlluin leat unnan sattut ja muorat. Vuopmeguovllut leat gis vuollegis guovlluin
main leat vuovdi.
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2,250 beaivvalaS beaivegirjeraportta c¢ajehit ahte leat stuora erohusat
muohtaslajain ja guohtumis gaskkal guovlluid ja maiddai jagis jahkai. Muhto leat gal
stuora ovttalaganvuodat das makkar eatnamiid geavahit, mat sahttet leat mielde
buorideami guohtuma. Dat datat cajehit ahte vihtta siidda geavahedje juste
seammaldgan eanans$lajaid seamma daiggis. LoahpalacCat vel cajehit bohtosat ahte
addan systemahtala$ dieduid beaivegirjjidraporttaid vuodul. Beaivegirjegozihanmetoda
lea maid dahkan vejolazzan oazzut ovttalagan dieduid ieSgudet guovlluin seamma
aigodagas. Odda observrenvuogadat lea leama$ hui avkkala$ ipmiridit omd. movt
boazovazzit geavahit muohtadoahpagiid ja movt muohta vaikkuha beaivvalas
guodoheami. Dakkar vuogadat lea maiddai vaikkuhan dasa ahte boazovazzit leat ieza
gaskkaneaset dan vuodul hui ollu digastallan muohtadiliid ja guohtuma birra ja
arbevirolas mahtu daid ektui, earenoamazit guoska dat nuorra boazovazziide geat leat
ain vuorus. Giellageavaheapmi ja muohtadoahpagiid sisdoalu ipmardus lea measta

ovttaladje dan vida guovllus.

4. Digastallan ja loahpahus

4.1 Sami siida-vudot dalveguohtundiliid goziheapmi

Boazosapmelac¢¢aid mahttu muohttaga ja guohtuma birra (Eira et al., 2010) lea
0assin sin arbevirolas mahtus, mii lea systemahtalas mahttu bohcco ja dan birrasa birra

(Magga, 2006).

Dat ollu muohtadoahpagiid maid boazovazzit geavahit, c¢ajehit man
mavssolac¢at ieSgudet muohtadilit leat topografiija, temperatuvrra, biekka ja
muohttaga/arvi ektui. Dat doahpagat geavahuvvojit ¢ieza manu jagis, dalle go muohta
lea eatnama nalde, mat leat oassin diimmus diibmui ja beaivvalas guodoheami
goziheamis, mat aiggi ja saji mielde rivdet ja mat guodoheami oktavuodas
registrerejuvvojit. Eira et al., (2011 saddej sisa); Reinert et al., (2009) oaivvildit ahte
erohusat muohtakvalitehtas lea diversitehta valdoelemeanta, ja ahte topogréfiija lea

dehalas komponeanta mii mearrida movt muohta lea ovtta guovllus ja mii fas vaikkuha
16



man alkida duohken ealadt lea. Muohttaga diversihtehtain moai oaivvildetne
muohtadoabageavaheami variaSuvnna, mat spedjalastet ieSgudetge muohtaslajaid ja
muohtadiliid mat leat dalveguohtoneatnamiin, ja mat dagahit ieSgudetlagan ekologalas
ni$said ja vejolasvuodaid bohccui. Moai akkastalle ahte go muohttagis lea nu stuora
hetrogenitehta (masa leat seaguhuvvon ieSgudetlagan elementtat) juohke
dalveguohtoneatnamis, maid leat observeren dan dutkamis, ovddastit vejolasvuodaid
guohtumii ja unnida riskkaid ahte Saddet heajos guohtundilit, mat sahttd vakkuhit
boazodollui.

Beaivvala$ dalveguodoheami guovdda$ doibmii gulla maiddai arvvostallat ja
karakteriseret guohtuma ja dovdat daid ekologala$ ni$Said baikkalaccat. Dat dagaha
ahte guohtun-doaba lea okta dain dehaleamos doahpagiin sami boazodoalus. Dét lea
maid ovdamearkan movt boazovézzit dovdet muohtadiliid aiggi ja baikki ektui.
Guohtun-doahpaga geavahit boazovazzit arvvostallat man alki/vattis lea bohccui
beassat muohttaga ¢ada bodnai, Sattuid radjai (Eira et al., 2010). Dan doahpaga
geavaheapmi beaivvalas boazobarggus ¢ajeha ahte das lea Cielgasit vuoruheapmi, mii
mearrida gokko eallu sahtta birget dalvvis, namalassii ahte arvvostallat ja responderet
muohta- ja dalkediliide. Guohtun lea ovdamearkan movt samegiela doahpagat
ovdanbuktet arbevirolas mahtu kompleaksa vuogadagaid, mat fas speadjalastet
boazodoalu holistala§ ipmardusa kompleaksa ekovuogain. Aittoladje ¢ajeheigga
Rutorier ja Roue (2009) ahte geavahettiin sdmi arbevirola§ mahtu cilget guohtuma
dehalasvuoda sami boazodoalus Ruotas, ja dan riiddu Ruota vuovdeindustriijan, mii lea

jodanit rievdadii bohcco guohtundiliid.

Guodohanbeaivegirjjit Cajehit ahte boazovazzit Guovdageainnus geavahit
doahpagiid “hui heitot guohtun - heitot guohtun - buorre guohtun - hui buorre guohtun”
karakteriseret guohtuma goziheami oktavuodas. Guohtun-doaba davjjimusat
geavahuvvo oktan adjektiivvala$ antonymaiguin mat graderejit doahpaga arvvu. Dat ii
dahkko darkilis mihtiduvvon loguiguid, muhto giellavudot-data geavahemiin.
Aittoladje leat Eira et al., (2011, saddej. sisa) gavnnahan ahte boazovazziid mahttu
muohttaga birra lea eanet holistalas go seamma mahttu riikkaidgaskasas
muohtafysihkas. Go boazovazzit guohtuma darvvostallet, de giedahallet ollu
varidbelfaktoraid oktanaga, nu go muohta fysihkavariabeliid, mat mearridit man alkit

dahje vaddasit muohttaga ¢ada beassa, ja maiddai guohtoneananslajaid, ealu lahttema ja
17



rannja siidda ealu vanddardeami. Makkar guohtun ollila¢¢at Ssadda vuolga muohttaga,
borgga ja arvvi, temperatuvrra, bickka gaskavuodain ja maiddai birasvariabeliin nu go
eananslajain. Muohttaga temperatuvrra gradieanta aimmu ja botni gaskka muohttaga
Cada leat dehalas faktorat mat sahttet stivret proseassaid mat dagahit buori dahje heajos
guohtuma (Eira et al., 2011, saddej. sisa). Jus lea heitot guohtun, de muitala dat ahte
gearddit muohtagierragis dahje muohttagis leat nu garrasat ahte bohccui lea vattis
nagodit Cuolastit garra gearddi go lea guohtume. Dat gearddit garret jus lassanit
suddan-jieknun syklusat (Sadda geardnin, cuonun) ja jus lea nu garra biegga ahte dat
boazovazzit hui darkilit observerejedje ja gozihedje daid gaskavuodaid muohttagis

juohke beaivvi, dilmmus diibmui.

ahte boazosapmelaccat arvvostalle ahte bodni lea dehaleamos faktor guohtuma iskamis.
Muohtaslajat mat jicknot bodnai, nugo bodneskarta ja bodnejiekna, leat muohtadilit
mat sahttet dagahit stuora vahagiid ja ahte bohccot japmet. Jus dakkar muohta bista
gitta giddii, de sahttet ollu bohccot japmit nealggéi, mii dagaha goavadaga. Déakkar
goavvejahki lei Guovdageainnus 1917/1918 (Eira, 2011, manus).

Jamél-Njentesa autonoma guovllus boazonjenetsaid heiveheapmi jicknadiliide
lei johttat ealuin eret dan guovllus nu go Bartch et al., (2010) ja Forbes et al., (2009)
Cilgejit. Dattege leat Tyler (2010) ja Helle & Kojola (2008) geazuhan ahte go arva
muohtaga nala, de bohccojamut eai lassan mearkkaSahtti. Boazodoallu
Guovdageainnus sahtta johtin responssa ¢ilget ovdala¢tas namuhuvvon navdima.
Maiddai golmmajagi dutkamis (2007-2009) cajehit vida Oarje Finmarkku siiddaid
guohtunobservasuvnnat ja goziheamit ahte sii sirde ealuid iezaset orohaga siskkobealde
muohtadiliid rievdama geazil, vaikko vel oidne ahte guohtun ii orron hedjoneami

observerenaigodagas.

Moai letne cajehan ahte guodohanbeaivegirjjild ja semi struktuvrralas
jearahallamiid ovttastahttin lea vuogas metoda, mii doarju ja indentifisere assiid mat
gusket guodoheapmdi ja muohtadiliide. Munno mielas leat dan dutkama
guodohanbeaivegirjjit ¢ajehan ahte boazovazziid navccat observeret ja gozihit

guohtuma lea ovdamunnin ealu ahtdnu$$amii. Dén odda gozihanvuogadaga cadaheapmi
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lea ovdamearkan baikegodde-vudot goziheamivuogadagas siidda dasis, mas
geavahuvvo arbevirola§ mahtu, man bokte sahtta registereret mearkkaSahtti

variasuvnnaid muohttagis ja guohtumis siiddaid gaskka.

Moai letne ovdénahttdn dan metoda go letne valddn mielde ovttaskas
boazodvzziid siiddaid geat galge oberserveret, ¢allit ja godihit guohtuma rievdamiid ja
vejola§ rievdamiid. Moai evttohetne ahte dakkar observasuvdnavuogadagaid
arbevirolaS mahtu vuodul sahttd geavahit gozihit boahtte diggi muohtarievdamiid
dalveguohtuneatnamiin maid einnostuvvon dalkkadatrievdan sahttet vaikkuhit. Dassazii
leat sami boazodoalloguovllus, Finnmarkkus, temperatuvrrat loktanan earenoamazit
giddat, seammas go eanet arvd/muohtta buot aigodagain (Vikhamar-Schuler et al., 2010
Finnmarkkus ja dan guovllu dalkkadatdataid, de c¢ajehit dat ahte ii leat dusSe
temperatuvra ja muohta/arvi akto mii dagaha vattsvuodaid bohccui (Magga et al.,
2011), muhto ieSgudetlagan ovttastumit dain varidbeliin sahttet dagahit ieSgudelagan
muohtastruktuvrraid, mat sahttet vaikkuhit buori/heajos guohtumii. Danne moai
elektrovnnala§  gozihanverSuvnna  gozihit  dalkkadatrievdamiid  vaikkuhusaid
guohtundiliide. Moai evttohetne ahte dat observasuvdnavuogadat, mii lea arbevirolas
mahtuin vuodduduvvon, galggaSii ovdanahttot nu ahte boazovazzit sahttet
silddavuogédagas dan geavahit. Moai avzzuhetne ahte boazosapmelaécat galget oazzut
buot buoremus teknologiija mii lea gavdnamis gozihit rievdamiid ja daid vuoddun

galgé leat sin arbevirolas mahttu ja fagagiella.

4.2 Guodohangozihanbeaivegirjjit bargoneavvun dokumenteret
arbevirolas mahtu ja dan birra sagastallat

Boazovazzit geat leat vuorus ja vuorulonuhettiin sagastallet dabalaccat iezaset
darkilis muohta- ja guohtundiliid observasuvnnaid birra dalveguodohettiin.
beaivegirji orru vaikkuhan ahte boazovazzit leat sagastallagoahtdn eambbo
muohtadoahpagiid birra, ja earenoamazit nuorra boazovazzit leat berostiSgoahtan

eambbo digastallat daid assiid birra geavahettiin iezaset fagagiela. Magga et al., 2011,
19



mielde lea IPY EALAT bargobéjiiguin, logaldallamiiguin, dutkanproseavttaiguin ja
kultuvrrala§ lonohallamiiguin lah¢an odda vejolasvuodaid nuorra boazovazziide
deaivvadit eard boazoalbmotnuoraiguin. N& lea arbevirolas mahtu geavaheapmi
lassanan. Ealat proSeakta lea dorjon eamialbmotservvodagaid gelbbolasvuodahuksema
go lea occodan baikkalas nuoraid dutkagoahtit ja go lea doarjon eamiadlbmot-
organisaSuvnnaid asahushuksemiid. Heiveheapmi dalkkadatrievdamiidda gaibida ahte
baikkalas arktala$ jodiheaddjit oZzzot harjaneami ja oahpu movt bargat guhkes aiggi
jurddaseami ceazilvuodain masa atnet vuoddun buoremus heivehanmahtu mii lea
gavdnamis, sihke diedalas ja vasadhus-vudot arbevirola$ ja baikkala§ mahtu. Nasunala
heivehanstrategiijat fertejit dohkkehit unnilogu ja eamialbmogiid arbevirolaS§ méahtu,
kultuvrralas- ja gielalaSvuoigatvuodaid (Nuttall et al., 2009). Guodohanbeaivegirjji
geavaheami menestuvvan lea ovdamearkan désa. Okta Ealat proseavtta valdobohtosiin
lei movttidahttit boazodoallonuoraid leat farus boazodoalus ja buoridit
oahpahusfaladagaid sidjiide, mat ledje valdofaktoriin ovddideame boahttediggi
ceavzilis boazodoalu ja dan kultuvravuoduid. (Magga et al., 2011). Seammaladje lea
Ceavvi proseakta, mii lei oassin Ealat proSeavttas, maiddai huksen gelbbolasvuoda
danne go boazodoallonuorat 0zzo oahpu das movt metodaid geavahit ja movt ¢ohkket
ja dokumenteret arbevirola§ mahtu ja movt daid ¢ohkkejuvvon dataid verifiseret. Dan
barggu vuodul besse sii maidddi oahpasnuvvat ieSgudetldgan arbevirolas mahtu
fattaiguin. Ulbmiliin lei geavahit arbevirola§ mahtu oazzun dihte buoret ipmardusa
dalkkéadatrievdamis seammas go Ceavvi proSeakta maiddai  veahkehii
gelbbolagvuodahuksema dan bokte ahte vuorrasit boazosapmelaccat oahpahedije
boazodoallonuoraid movt geah¢cat mearkkaid luonddus ja fuomasit jus juoga
"earenoamas" dahpahuvva. Vuorrasit boazovazzit, geat ledje badje 60 jagi digasStalle

nuoraiguin movt buorebut ipmirdit ja dulkot daid maid oidnet.

Moai maiddai geavaheimme guodohanbeaivegirjedutkanmetoda avkin catnat
arbevirolas boazodoallomahtu ja diedalas mahtu. Geavahuvvon metodaiguin oa¢¢uime
ollu darkilis dieduid ja mihd eanet go dan maid livé¢iime oZZon dusSe dabala$
observasuvnnaiguin ja jearahallamiiguin. Cohkkejuvvon materialas ledje oktiibuot
2250 siiddu. Boazodoalus lea ollu mahttu bohcco ja olbmo gaskavuodaid birra ja daid
gaskavuodat lundui, mat leat saddan aiggiid cada (Magga et al., 2011). Ollu dutkamat

leat ¢ajehan catnosiid biologala§ ja eamialbmot— ja baikkala§ mahtu gaskkal (ibid.).
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Vaikko vel lea ge nie, de orru leamen nu ahte sirkumpolara davviguovlluid
dutkanbirrasat ja eisevalddit eai leat valdan vuhtii dakkar mahtu. Dainna proSeavttain
letne &rbevirola§ mahtu ja diedalas mahtu ovttastahttimiin lasihan ipmardusaid
boazodoalu strategiijain. Arktala§ eamidlbmogiid mahttu ja ipmardus, nugo
dokumenterejuvvon proseavttain, omd. SIKU proseavttain, dagahit eanet olmmoslas,
holistala$ ja manggadimenSunala perspektiivva Arktala§ guovlluid birra. (Krupnik et
al., 2010). Seammaéladje lea Eira eardguin (2011, s&ddejuvvon sisa) geavahan
mahtu muohttaga ja muohtanuppastuvvamiid birra muohta-udas ekspearttaid mahtuin.
Bohtosat ja analysat dain proSeavttain sahttet buktit odda ja dehala$ prespektiivvaid
ceavzilis halddaSeapmai, dutkamii ja oahpahussii Arktala§ guovlluid servodagaide.
Boazovazziid gozihandatat leat buktan earenoamas dieduid movt boazodoalu
beaivvalas bargu lea, ja movt boazovazzit arvvostallet ja ¢ovdet assiid mat gullet
muohttagii, eatnamiidda ja ealuide mat leat lahka. Boazu ie$, dalki, muohta, eatnamat
orrot leamen faktorat mat vaikkuhit dasa movt eallu lahtte. Boazovazzai lea dehalas
diehtit ja ipmirdit movt eallu lahtte, omd. movt eallu guohtu dahje jus ii guodu ja movt
son de ferte dan mielde guodohit. Jearahallamiin leat boazovazzit ¢Cilgen ahte lea
dehalas cuovvut mielde movt lahtte nu ahte hehttet ahte eallu ii bidgan. Guodoheami
bargonjuolggadus dalvve-aiggis lea ahte boazovazzi ferte dassedit ravddaid geah¢cat nu
ahte boazu ii mana beare guhkas vissis guvlui, eallu ii galgga beare haga lavdat vai
ie$ rutiinnaid gokko guohtu. Guohtundabiide gullet dat, ahte 1) eallu guohtu biekkaid
mielde/dalkesorttaid mielde ja 2) ii guodo dakko gokko ovdal lea guhton (borran),
gokko lea Ciegar (gudohagat mat leat galbmon ja garran), (StaSuvdna 2). Boazovazzit
observerejit darklilit movt eallu lea guhton, leago muohta garas dan baikkis ja jus lea
jiekna botnis, de ferte iskat guovlluid gos sahttd fas guodohit. Muohtadilit sahttet
nuppastuvvat ja guohtun sahtté juogo buorrénit dahje hedjonit. Dat vaikkuha dasa movt
siida geavaha iezas dalveguohtuneatnamiid ja guodohanstrategiija. Munno datat ¢ajehit
ahte dalveguodoheamis geavahit boazovazzit manga guodohanvuogi omd. birravuodjit,

goalgnat, caggat, sirdit.
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4.3 Siidavudot goziheami rolla hukset resilieanssa
boazodoalloservodagaide

Eamialbmotservodagaid oassalastin dutkanproSeavttain galgga$ii leat avkin
doallame deaivasa dan proSeavttas. Moai letne dokumenteren ovdamuniid mat leat
avkin sihke diedalas birrasiidda ja boazodoalloservodahkii. Bohtosiid digastallamiin ja
arvvostallamiin, leat boazovazzit diedihan ahte dat proseakta lea leamas avkkalazzan
sin siidda bargguide. Guodohanstasuvdna 2 boazovazzit leat muitalan ahte beaivegirji
lea veahkehan ahte sii muitet darkileappot sin guodohanhistorjja danne go sii leat
Cilgejit sii ahte sis lea daid vuodul leamas vejolasvuohta buohtastahttit guohtudiliid
jagiid mielde. Okta boazovazzi oaivvildii ahte beaivegirjji sahttd geavahit
dokumenteret sin rivttiid danne go das leat nu darkilis diedut das movt sii leat geavahan
dalveguohtoneatnamiid mangga jagi badjel. Moai jahkke ahte boahtte aiggi
beaivegirjevuogadaga ovdanahttin ii leat dusse boazovazziide avkkalas, muhto dat
maiddai veahkeha siidda hukset resilience. Reslieanssa jurddaseapmi deattuha
dehalasvuoda dohkkehit manggadasi sosio-ekologalasvuogadatstivrema doarjun dihte
heiveheami rievdamiidda. Danin lea dechalas hukset gelbbolasvuoda siidda
stivrendassai. Dan proSeavttas leat siiddat ieza oassalastan gozihanprosSeavttas ja
obeserveren sin dalveresurssaid variabilitehta. Siidavudot gozihanvuogadat lea addéan
siidda oassalastiide vejolasvuoda hukset resilieanssa man vuoddu lea arbevirola$
mahttu ja mas geavahit sdmegiela. Moai oaivvildetne ahte dat nanu siidaoassélastin ja
sin eaiggatvuohta beaivegirjjiide doarju resilieanssa huksema boahttedigge
rievdamiidda. O’Brien et al., (2009) akkastallet ahte politihkala$ ortnegat Norggas eai
valdde wvuhtii dan mahtu mii lea boazodoalus ja ahte das leat vaikkuhusat
sosialaorganiseremii  ja nu  maid navccaide  hukset  sosio-ekologala$
resilieansavuogadaga. Danne  ferte  vuoruhit  addit  siiddaide  buoret
stivrenveahkkeneavvuid nu ahte boazodoalu arbevirola§ mahtu sahtta valdit mielde
mearridanproseassaide. Moai jahkke ahte siidavudot gozihanvuogadat sahtta leat

mearrideaddjin dustemis dan gaibadusa.
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Giitosat

Moai halide giitit dan vida siidda boazovazziid Guovdageainnus go leat c¢allan

boazobarggu oktavuodas. Moai maid hélide giitit Sami allaskuvlla, Riikkaidgaskasas
boazodoalloguovddaza, NASA, Norgga Metereologala$ insituhta go leat movttidan ja
doarjon proSeavtta. Moai giite earenoamazit Unit-Issdha Juhdn Mahte (Johan Mathis
Turi) neavvagiid ja doarjaga ovddas dan rajes go beaivegirjejurdda badjanii. Dat
proSeakta lea oassin EALAT-Boazodoalu rassivuoda fierpmadat dutkamis, maid IPY
lea dievaslaccat doarjon (ID: 399), ja maiddai Norgga dutkanraddi lea dorjon, “Project
IPY EALAT-RESEARCH: Reindeer Herders Vulnerability Network Study: Reindeer
pastoralism in a changing climate, grant number 176078/S30”, ja mii gulla
Riikkaidgaskkasas$ polarajagi doibmii, IPY konsortiummii IPY # 399 EALAT. Dén lea
maiddai Norgga Odasmahttin-, halddahus- ja girkodepartmeanta rudalac¢at dorjon.

Etihkka

Dat dutkan lea ¢adahuvvon etihkanjuolggadusaid mielde mat leat Sdmi allaskuvllas,
Riikkaidgaskasa$ boazodoalloguovddazis ja Norgga etihkalas$ njuolggaduslavdegottis,
luonddudieda ja teknologiija vaste (NENT), mii earenoamazit ¢ujuha daidda osiide
main boazodoallu lea mielde. Buot oassalastimat dan dutkamis mas ovttaskas olbmot
leat leamas mielde addime arbevirolas mahtu (omd. siidda olbmot, boazovazzit) leat
anonymat.
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Abstract

Climate change and socio-economic change are both now evident in reindeer herder societies
across the Arctic. Furthermore, climate scenarios are projecting an 8°C increase in the mean
average air temperature in winter and more than one month less snow cover on average in
Kautokeino, which is the main region for Sami nomadic reindeer husbandry in Norway. This
article deals with the question of how to monitor such change and variability in reindeer winter
pasture, based on traditional knowledge embodied in the specialist language of Sami reindeer
herders. A novel observational system was developed and a specially designed herding diary
used, which focused on snow conditions and their impact on herding practices in winter.
Herders from five different siidas, or herding groups, from Kautokeino in northern Norway,
themselves monitored daily variations in snow conditions, wind, precipitation, and topography
related to herd behaviour and welfare for a period of five months over three consecutive
winters (2007-2009), expressing these variations in terms of their own traditional knowledge
and specialist language. The results indicate that the herders’ diary can be used as a monitoring
tool to observe variability and diversity in grazing conditions between days, grazing locations
and siida groups, and to document herders’ herding strategies in winter. The collected data
mirror the reindeer herders’ traditional knowledge of snow and snow change and have
stimulated the growth of discussion among young herders on this topic. We propose to discuss
the potential for this observational system to document traditional knowledge and to monitor
the effects of future climate change on reindeer husbandry, which herders themselves can use.

Keywords: snow condition, reindeer herding, siida-based monitoring, climate change, Sami
language, traditional knowledge.



1. Introduction

1.1 Climate and reindeer husbandry

Reindeer husbandry practices, ancient in origin, represent a model for the
sustainable exploitation and management of northern terrestrial ecosystems that are
based on generations of experience accumulated, conserved, developed and adapted to
the climatic and administrative systems of the north. This model has enabled the use of
these marginal natural resources in the Arctic for valuable food production for 20
different reindeer peoples in Eurasia (Turi, 2002). Guovdageaidnu (Kautokeino), at 69°
N, 23° E, in Finnmark, is the core region of Sdmi nomadic reindeer husbandry in
Norway and has colder and more stable winters (mean average winter) than on the
Atlantic coast of northern Norway (mean average winter) (Vikhamar-Schuler et al.,
2010 b) where the reindeer migrate in a seasonal pattern. The written history of
reindeer and the reindeer herding peoples of the region goes back to the year 892 AD
(Storli, 1994), while the Nenets’ reindeer pastoralism in the Yamal Nenets’
Autonomous Okrug in Russia was recently dated at more than 2,000 years old
(Fedorova, 2003), indicating the potential long-term accumulation of knowledge related
to these climate conditions. This suggests that Sami reindeer husbandry evolved in
northern Europe during a period without big changes in climate in winter, but with

variability between days, months and years (Mathiesen et al. 2011, in prep).

Reindeer herders have the knowledge of how to live in a changing environment.
The term ‘stability’ is a foreign word in their language. The search for adaptation
strategies is, therefore, not connected to ‘stability’ in any form, but is instead focused
on constant adaptation to changing conditions (Reinert et al., 2009). Nevertheless,
future temperature scenarios indicate that winter temperatures (Dec-Jan-Feb) in
Kautokeino may increase by 8 °C over the next 100 years (Benestad, 2011, in press),
and winter temperatures in the inland winter pastures may be more like the
temperatures found along the coast today (Hanssen-Bauer, 2011, in prep.).
Furthermore, detailed scenarios for Kautokeino show that the snow season may be
more than one month shorter, while the annual maximum snow depth may decrease to

60%. Future snow conditions might create grazing problems for reindeer and affect the



herding practices we know today. Climate change and socio-economic change are both
evident in the traditional reindeer herding territory in the circumpolar north (Magga et
al., 2011). To advance the development of sustainable reindeer husbandry in official
adaptation strategies, it is important to include recognition of indigenous peoples’

traditional knowledge, culture and linguistic skills (Nuttall et al., 2008).

1.2 Reindeer husbandry and winter grazing

By exploring indigenous people's knowledge, the "SIKU" project has recently
demonstrated the power of multiple perspectives and introduced a new field of
interdisciplinary sea ice research, combining the study with social (socio-cultural)
aspects of the natural world and incorporating local terminologies and classifications,

and place names (Krupnik et al., 2010).

Likewise, the ability of reindeer herders to adapt to variability and change,
based on the traditional knowledge embodied in their language, in the institutions of
herding and in the actions of individual herders, is now more recognized (ACIA, 2004;
Tyler et al., 2007; Magga et al., 2011; Eira et al., 2011, submitted). For example, Sami
reindeer herders have developed a rich terminology about snow, snow change and
reindeer herding (Eira, 1994; Magga, 2006; Eira et al., 2010; Riseth et al., 2010;
Magga et al., 2011; Eira et al., 2011, submitted). The daily work with reindeer
comprises many different types of activity. The herder has to inspect and observe the
situation regularly during the day, every day during winter. The herders on duty have to
make decisions and solve any problems that may arise according to the demands of the
situation (Sara, 1990). To herd in winter is called, in the Sami language, guodohit,
whereas herding in summer is called geahccat. Geahcécat (to look) means looking after
the herd so that the herd is under control. Guodohit is a causative verb derived from the
noun guohtun (grazing) i.e. guoduhit =to let or put to graze. The original meaning of
the verb shows that the reindeer’ need for food and water plays an important role in the
herders’ conception of the wellbeing of their animals (Eira, et al., 2010).

The herders must examine the area to find ealat and to find good guohtun
(access to forage beneath snow cover) for the herd. It is therefore part of their daily

work to observe, watch and examine the snow conditions, and the changes in those
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conditions, that may affect the survival of the reindeer during the seven-month long
winter. However, the term herding (guodoheapmi) also includes the protection and
safety of the reindeer (Eira et al., 2010). The herder has to make certain that the herd is
not getting scattered (biedagananvdra), and that it doesnot mix with other herds
(mastanvara), and also protect the herd from being disturbed (muosehuhttinvara) (Sara,
2006). The human part of successful herding implies that the herders are aware of, and
act in response to, the many needs of the reindeer and the herd (Magga et al., 2001).
The reindeer should have enough food, water and shelter, and they must be able to
move freely around while under control. The human contribution is to take care both of
the individual animal and the herd as a whole, in such a way that the needs of the

reindeer are satisfied (Eira et al., 2010).

Situations, such as weather conditions, can change quite suddenly, or other
unexpected situations may arise. In such cases, the herder who is with the herd has to
know what should be done or can be done: he or she must have a strategy to cope with
the situation. It is the herder out in the field who has to make decisions on the necessity
of moving the herd to another part of the grazing area when snow conditions are such
that there is a risk that the animals are not getting enough food. All these aspects of
herding reindeer in winter include traditional observation and mental monitoring of
variability and changes in time and space in the grazing land used and the grazing
conditions. Recently, Eira et al., (2011 submitted) have found that the snow knowledge
of herders is more holistic and integrated into the ecology of the herd and pastures than
the international standard snow terms. This study illustrates the importance of using
traditional Sami terminology when developing climate change adaptation strategies for
Sami reindeer husbandry, and emphasizes the need to incorporate the two forms of
knowledge, both traditional and scientific. S&mi  reindeer herders’ traditional
knowledge and Sami terms of snow related to reindeer, reindeer herders and animal
welfare, are concrete examples of how traditional knowledge can be used for

observation and monitoring.

1.3 Community-based monitoring

According to Berkes & Berkes (2009), indigenous peoples’ observation in

relation to climate change can contribute to the overall understanding of the system,
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complementing scientific approaches by filling in the local-scale expertise embedded in
traditional knowledge. Traditional knowledge and observations by local people provide
baseline information on climate history; they can help to formulate research questions
and hypotheses by providing insights regarding impacts of, and adaptations to,
changing weather conditions. Traditional knowledge can also be used for long-term
community-based monitoring (Riedlinger & Berkes, 2001; Berkes & Berkes, 2009).
Community-based monitoring is defined as a process whereby community groups or
individuals participate in long-term monitoring of selected species, habitats, or
ecosystem processes with the ultimate goal of improving the management of
ecosystems and natural resources (Yarnell et al., 2003). The basic idea behind local
monitoring of the environment is that the proximity of the users to the resource confers
an ability to observe the environment in detail, and in some cases monitor day to day
changes (Berkes, 2008). From an indigenous perspective, community-based monitoring
is beneficial in the sense that the gathered information would support local decision-
making processes in the interest of the communities, with full participation by the
communities. Furthermore, monitoring projects have a potential to bridge the gap
between western science and traditional knowledge because they offer the possibility
for collaboration (Riedlinger & Berkes, 2001; Berkes, 2008).

1.4 Siida-based monitoring system of guohtun in winter

This article deals with the question of how to use a traditional knowledge-based
diary, including Sami reindeer herders’ knowledge of snow conditions and their impact
on herding, is a siida-based monitoring system. Five winter siidas in the west Finnmark
reindeer herding area have participated; they have observed and monitored their own
guohtun situation daily, and their needs and the changes in natural conditions each day
during the winter over three consecutive years. Furthermore, in this article we will
discuss 1) whether this novel monitoring method can be used to document special
knowledge about the herding activities and variations in guohtun characteristics of the
respective siidas in winter; 2) whether the method can be used by the herders
themselves to monitor the effects of climate change in Sami reindeer husbandry in the

future. Finally, we will discuss the critical importance of empowering indigenous



reindeer herders with the best technologies available, combined with their own

indigenous knowledge, in order to observe and monitor change.

2. Method

2.1 Study area

This study was carried out in Guovdageaidnu/Kautokeino (69° N, 23° E ), the
major Sdmi reindeer herding region in Norway, and comprised 93,500 reindeer, 53
winter siidas and 1,700 nomadic reindeer herders in 2007, 2008, and 2009. A siida is a
reindeers herders’ working partnership, which includes the herd and the traditional use
of different reindeer grazing areas according to season (Strgm Bull et al., 2001). In the
west Finnmark reindeer area, the winter siidas are divided into three different grazing
zones (johtalat) (western, middle and eastern). The siidas that participate in the project
are called herding stations and each herding station is assigned its own number. The
annual minimum temperature is -16°C and mean precipitation in winter is 11 mm. On
an annual basis, and especially during winter, inland Finnmark is the coldest and driest
area in the Nordic countries (Tveito et al., 1997, 2000).

2.2 Siida participation

Snow and winter grazing conditions were studied at five different herders’
siidas, which were chosen according to specific criteria: 1) Sami-speaking reindeer
herders and fulltime herders with lifelong experience in working with reindeer; 2) each
zone should be represented by one or two siidas; 3) the siidas should moreover
represent a diversity of summer pasture (island, peninsula and inland summer pastures)
and winter pasture; 4) the winter siidas should not be too close to one another so as to
represent different weather conditions within the Guovdageaidnu reindeer herding area
(the distance between two siidas was maximum 87 km). All herders were males
between 23 and 60 years of age and were anonymous in the present data. There were
two types of observers in each herding station: 1) herders writing the daily notes in the
diary with observations of e.g. snow conditions (20 herders in total); 2) in every siida

there were one or more reindeer herders who had final responsibility for the internal
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administration of the diary. These herders also gave information in interviews about
snow conditions and changes in snow conditions and their impact upon the herd. In
siidas where younger herders filled in the diary, these key persons helped and guided
the younger ones in case they had some difficulties in filling in/writing the diary.
During the period of diary writing there was regular contact (telephone, SMS, and
meetings once a month or even more often) between the main responsible person and
the researcher. This was done in order to ensure continuity in the diary writing process,
as well as to collect extra information not covered by the diary.

A contract was signed with each siida and herder. The contract contained a
description of how to use the diary in the research project. The diaries were prepared
and designed by the researcher, but owned by each respective siida. It was not
permitted to use the diaries for purposes other than this special research project, and the
project was not permitted to publish the original diaries.

After each season upon finalization of the herding diary, the herders were
invited to participate in analyzing the data. During these discussions the herders gave
some additional verbal information. All herders endorsed the research analyses as far as

their own siidas were concerned.

2.3 The monitoring indicators and the design of the herding diary

In 1989 the late Miggal-Niillas-1ssat-Niillas kept a diary with detailed notes
about his reindeer herding which comprised data related to herding activities, weather-,
temperature- and snow conditions, and partial mixture of herds and separation of herds.
The diary was found in 2006 and used as a model to develop a prototype for the
monitoring diary subsequently used in this project. The diary was made to mirror the
way in which the siida organized and performed the practical reindeer work in the
winter, how the herders evaluated different situations that had impact on the reindeer
and the herd, how they characterized snow conditions and, finally, what strategies they
used to cope with the various weather conditions. In 2006 the diary was used for a one-
month period by two siidas in order to test it as a method and it was subsequently
improved in cooperation with the herders.



The monitoring indicators chosen were observations that describe the situation

for the reindeer concerning access to food that is covered by snow (guohtun) and

herding activities connected with the respective situations described (Table 1 and Fig.

1). Community-based monitoring projects often use traditional knowledge to choose

indicators of environmental quality (Berkes et al., 2005). An indicator is an observable

phenomenon that contains information about the condition of another, non-observable

phenomenon (Store Norske Leksikon). In short: the monitoring indicators comprise

snow types and changes therein, snow consistency, weather and temperature. In

addition there are entries about the behavior of the herd and the use of pasture (Table 1

and Figure 1).

Table 1: The indicators to and the content of the reindeer herding monitoring diary, with
explanations of how and why the indicators were chosen.

Indicators and content of the
diary

How

Why

Working instructions

Every diary has an instruction leaflet about how
to use it (note down data)

It is important that everybody who uses and notes down
data in the diary has the same information about how and
what to note down, so as to provide the same kind of
information

Days of the calendar

In the diary data are collected for every day
during the winter months

It is important to gain insight into the daily activities
connected with reindeer herding and how the herders
characterize and explain conditions that affect the deer and
their behaviour

Weather  and
parameters

temperature

Recording of air temperature with special
measuring instruments and descriptions of
weather conditions

Measurements of temperature over time can give an
indication of temperature during wintertime in a given area

Sami snow terms

Recording of snow types. Empty space for
recording snow types that are not mentioned in
the diary

Mentioned are 38 types of snow/no snow cover conditions.
The diary gives the herders the option of adding additional
terms describing snow

Wind Recording of wind direction and defining the type Recording wind conditions can give an indication of wind
of wind according to body experience direction and how wind affects guohtun
Air Recording of air conditions, if it is cold or mild Air conditions can affect other conditions and change them

weather

Snow consistency

Recording of snow consistency, hard/soft snow;
also little snow/medium/lots of snow

Recording of snow consistency and of how much snow
there is gives additional information about the snow terms
used. It can also provide information about positive or
negative changes in guohtun

The behaviour of the herd

Recording the behaviour of the herd

The behaviour of the herd shows how reindeer or the herd
respond to different guohtun situations

Guohtun

Characterization of guohtun (very good, good,
quite good, quite bad/poor, very bad/poor)

This characterization can be used to evaluate how the other
parameters mentioned affect guohtun characterization

Recording area

Noting down the area (place names) where the
recording was done, possibly using GPS marking

Area recording can give an indication of how the
topography of the area affects the guohtun situation

Map

Marking off on the map where the recording was
done

Noting down on a map where the recording was done, can
tell us in what way the siida uses the different parts of its
winter grazing areas

Space for notes

Describing the guohtun situation in the herder’s
own words.

The log writer can in his own words give additional
information about the situations encountered. This can show
how he considers the situation and how he chooses his
strategy

Glossary, at the end of the
diary

There is a glossary at the end of the diary. This
contains more terms than those used as entries in
the diary. If one day a snow type occurs that is
not already in the book, the herder can choose
from this list and fill out this term for the day
concerned

In the diary the herder is asked to characterize the factors (daily snow conditions

and other factors) that affect the reindeer and the herding of the deer. The diary
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contains variables that the herder has to take into account, e.g. if the deer are keeping
together in the herd (not getting scattered), if there is wind, the kind of wind and wind
direction, and other weather conditions. One indicator is used to evaluate and
characterize the guohtun (very bad guohtun bad guohtun— good guohtun— very good

guohtun), which is the core of the day-to-day herding activity.

The herding diary is prepared like a calendar (Fig. 1). It has two pages for each
day. Each day has the same indicators where the herders can write notes concerning the

herding situation for that day.

Guovvaménu 7. beaivi Céle dékko ja muital ieZat séniiguin otné beaivvi guohtun/délke ja
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dé Any
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Figure 1: Pages from the reindeer herding monitoring diary, showing
indicators on the left page and free space for notes on the right page.

The herding diary can in a way be compared with a private diary: it is the
herders themselves who keep the diary (self-accounting diary). The herding diary is
divided into two parts, a structured as well as an unstructured part. The structured part
of the herding diary is designed according to a certain pattern. This is done to cover
situations where the researcher needs the same kind of information from the different
siidas. This part is made up of a structured outline where the informants fill in
information about snow/weather conditions at different times of the day. When the
entire herders note down information according to fixed pattern, it makes it easier to get

an overview of the conditions in each of the siidas, while also making it easier to
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compare the conditions of the different siidas. In the unstructured part ofthe diary the

informants can write down their thoughts and reflections about their observations in

their own words.

3. Results

This investigation reports on a novel use of reindeer herders’ diaries in daily
herding in winter, documenting a high number of Sami snow terms used related to
snow conditions, reindeer and reindeer herding (Table 2). Furthermore, with the
herders’ snow characterizations (use of snow terms) in the different siidas and using the
diary system, we were able to characterize the winter grazing conditions, mirroring the
herders’ observations and strategies. A high diversity of snow terms was used in all
siidas, and with the data collected on that single day of February 5th 2008 we were able
to show a variety of snow terms, indicating different grazing conditions pertaining in
the respective siidas (Table 2). Similar terms with respect to snow, reindeer,
topography and herding were recorded in all five siidas studied, indicating a uniform

understanding of traditional knowledge based on the same language.

Table 2. S&mi snow terms used daily in reindeer herding in Kautokeino, Norway in five
different siidas (reindeer herding stations) during one specific day (February 5") in the
winter of 2008 (red = temperature, light blue= weather descriptions, grey = wind, air and
snow, blue = snow, yellow = behaviour of the herd, green = guohtun characterization,
white = topography).

Weather and temperature Sami snow terms Guohtun
parameters

luotkkus
Behavior
Topography

RTTni

Wind
|Air
snow

obb/ | borg/ | Cavga
balv | gual biegga | gal | Gassa

murku | Goalki | biv | Gaska

murku | NL Gaska/ dueddaris
Obb |[ruva | spiella | gal [véris
L Gaska/ duoddaris
beai spiella | gal [véris
NL
beai | ruvad spiella [ ruv

Translated from S&mi language (table 2): Obba dalki = heavy weather, Balvadalki = overcast,
Beaivvadat = sunshine, Borga = snowy weather, Guoldu = cluod of snow, Murku = winter fog, Ruvas =
cold wind after damp weather, Cavga biegga = fresh breeze, Goalki = calm, Spiella = gentle breeze,
NL = Nuorti-lulddat = south eastern wind, L = Lulle biegga = southerly wind, Galbma biegga = cold
wind, Bivval = mild weather, Gassa muohta = deep snow, Gaskameardlas = middle deep, Ruvgala =
dash of in a long thin line (of reindeer), Lodji = quiet.
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Furthermore, comparisons between different years, but overthe same period in
winter, show a large diversity of snow terms used. Snow terms expressing the snow
conditions for station 1 over the years 2007-2009 are shown in Fig. 2. In 2007 seayds
(granulated snow at the bottom of the snow pack) first occurred in January, while one
year later seands was developed as early as December 2007; whereas in 2009 it
appeared as early as the middle of December 2008 and lasted right until the beginning
of April, a period of almost four months with good grazing conditions. Fig. 2 expresses
the big variations in grazing conditions for reindeer between the years and through the
season in one siida. Similar variations in grazing conditions were shown for all siidas

involved during the winter and between the years.

Figure 2. Variations in

year | winter | Spring-winter lected ¢ d
Snow term December | January | February l March | April se eC, € ] SnO_W erms use
by Sami reindeer herders
in Kautokeino, Norway
Joavggatiogat | 2007 > & during the winter season
i 3 and subsequently between
2009 > q y

the years 2007 (blue), 2008
Cearga 2007 L (red) and 2009 (green) in

v

2008 s one of the reindeer herding
£ siidas studied (station 1)
Gk 2007 > expressing different winter
2008 > grazing conditions.
2009 -
Seands 2007 P
2008 >
2009

Thirteen different snow terms were recorded in the herders’ diaries in all five siidas
(stations), but the first date the terms were used varied between locations, showing the
mosaic of snow conditions in the reindeer herding region in western Finnmark (Table
3)

Table 3. Sami snow terms used in daily herding of reindeer in winter in Kautokeino
according to the first date they were recorded in the diary in the 2008/2009 season, in five
different reindeer herding siidas.

Stations | Station Station Station Station  Station
Sami snow 1 2 3 4 5
terms
Castasat 21.12 1.1 22.12 21.12
Cearga 20.12 1.1 111 24.12 24.12
Cuonu 13.4 18.4 15.4 154
Gaskageardni 3.1 8.2
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Geardni 31.12

joavgan 19.12 11 25.2 10.1 15.12
luotkkus 16.12 15.2 13.1 2.1 1.12
Oppas 3.1 6.12
Ritni/rinadat 14.1 20.1 8.12 5.12 1.12
Sanas 16.12 1.1 13.12 1.12
Seanas 1.1 25.1 2.1 5.1 11
Soavli 26.12 13.12 1.12
Vahca 1.1 3.12

The herders made daily observations of the herd grazing, and in what part of the
pasture they grazed. The herders’ diary revealed that 21 different topographical terms
existed and were used in the winter herding area (Table 4). A large variation of
different topographical types was observed between siidas, but not identical in each
siida.

Table 4. Diversity in the type of topographical areas present within the siida grazing areas

(stations 1-5) observed and used in winter by Sami reindeer herders in Kautokeino,
Norway, recorded using a reindeer herders’ diary.

Types g
of S © S =) ® - |= =
S © - - w = =1 (1] o w 3] c o =
arealsl| 2| =| B E| X| €| 2| =8| &Y & & £ & 5§ 2 32 |vs B g ¢
£ o o ® = g = 5 X 2l > c| @ =| ©
Q @ = = [=] o ] ™

g 2l 2 8 8 8 8 & 8 o 3| 5 5 gl g ge v ® % @ S
Stations WA 0| 0| O o = = = = = = - n o w > >

X
St. 1 X | x X | x X X | x | x| x| X X | x
St. 2 X X | x X X X x | x
St. 3 X X X x | x
St. 4 X X | x| x| x| x x| x| x

X
St. 5 | x x| x| x| x X X x| x

Translated from Sami language (table 4): Bohtu = isolated small, clump of trees, buollan = place where forest
or area covered with reindeer moss has once burnt, buolza = steep ridge of mountain, dry gravelly eminence,
cearru = rather flat, usually wide tract high up in the mountains with little vegetation and long stretches of nothing
but gavel and stones, cohkka = mountain top, copma = long, narrow and high ridge, long, narrow and flat
elevation, corru =lengthy eminence, ridge, edge which sticks up, gielas = long, narrow, high mountain ridge, jeaggi
= marsh, johka = river, luhppo = steep abrupt hill where there is traffic, luokta = creek, bay, luoppal = small lake
through which a river runs, maras = rather low but fairly extensive wooded corru, njarga = nes, cape, peninsula,
oaivi = round-shaped top of mountain, rounded mountain, roavvi = long, not very high wooded mountain, sevdnjes
eanan = area of dense forest, skaidi = the land between two rivers which join, varri = mountain, vuopmi =
woodland. (Nielsen, 1979).

Our study shows that the five siida at identical times used the same types of
topographical area in their own respective winter grazing areas (Table 5).
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Table 5. Different topographical sections of the winter pasture used for grazing land
related tothe time of the winter season and between the five different locations

Season Months Stl St2 St3 St4 St5

late fall November vuopmi roawi

(fall winter) varregilga

winter December vuopmi vuopmi vuopmi vuopmi vuopmi
January roawvi gielas Jjohk’gaddi gielas corru
February maras Cohkka skaidi bohtu
March buolza varri varri varri Vvarri
beginning/middle vuopme- skaidi gielas

giera

spring winter March corru varri varri varri varri

beginning of April | buolza gielas Cearru gielas gielas

Translated from Sami language (table 5): Vuopmi = woodland, roavvi = long, not very high wooded
mountain, maras = rather low but fairly extensive wooded corru, gielas = long, narrow, high mountain
ridge, buolZa = steep ridge of mountain, dry gravelly eminence, corru =lengthy eminence, ridge, edge
which sticks up, cohkka = mountain top, vuopmegiera = top, upper end of woodland, varri = mountain,
Jjohk’gdaddi = riverbank, cearru = rather flat, usually wide tract high up in the mountains with little
vegetation and long stretches of nothing but gavel and stones, skaidi = the land between two rivers
which join, varregilga = mountain side, bohtu = isolated small, clump of trees. (Nielsen, 1979).

In addition to the diaries, related interviews with reindeer herders show how the
herders couple reindeer, snow and area together, as a basis for their herding strategies
(Table 6). The results show that daily herding has two aspects: 1) the herder drives
around the herd* and watches how the herd is grazing. If the herd is grazing quietly and
keeping together, the herder looks for tracks of straying reindeer. If there are tracks
crossing the circling tracks of the herder’s snowmobile?, the herder has to find out
where the reindeer have gone and bring them back to the herd; and 2) if the herder sees
that the herd is not grazing quietly and has escaped from the core winter grazing area,
he has to find the reason for this behavior. He then checks the guohtun-situation, i.e.
firstly the snow consistency, secondly the ground beneath the snow cover, and, thirdly
the ealdt, the food situation. Herders also look where the herd has been grazing before.
If the snow is hard in the area, or if there is ice under the snow cover, the herder has to
find a place where there is oppas (untouched snow) or else move the herd to a part of

the siida’s grazing area with better grazing conditions.

! Driving around the herd: birravuodjin
“Birravuodjinluottat
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Table 6: The human coupling together of reindeer - snow - area shows the relationship
between the herder and herding and problem solving strategies in winter, shown
schematically and holistically observed and monitored using the herding diary, in
addition to interviews with reindeer herders.

Variables Explanations

DRIVING AROUND
THE HERD

How the herd is grazing When the herd stays in one place, this means that the reindeer are finding food there and that
the snow conditions are such that they can dig through the snow.

When the herd starts to go from the area, wandering away, the herder has to check why it
doesn’t stay where it is (is it caused by predators or poor grazing conditions?).

Tracks The herder drives around all the tracks and follows tracks crossing the driving circle to find
out if some animals have strayed away from the herd. If so he has to get them back to the
herd. It is important to hold the herd together so that it will not mix with herds of other
siidas. The herder also looks for tracks of predators, to see whether they have crossed the
driving circle and the predator has got into the herd.

GUOHTUN

(GRAZING

CONDITIONS)

Snow and snow physics The snow physics affect the grazing ability of the reindeer. If there is oppas, then it is good,
but if there is ciegar, then the herd has to be moved to other parts of the grazing area.
Hard snow: cearga, cuoyu

Bottom of the snowpack, If the bottom of the snowpack is good, then the reindeer can reach the vegetation

near the ground underneath. But if there is ice at the bottom, this has a negative effect on their grazing

ability. It is therefore important to check the condition of the bottom of the snowpack.
éiegar, bodneskarta

Ealat While inspecting the bottom of the snowpack, the herder also looks at the type and condition
of the vegetation. If the land is grazed bare it is of no use to put the herd to graze in that
area, because it will go hungry, but if there is ealat (lichen and other plants), it will start
grazing there.

Area where the herd has The herder has to check if there is c¢iehkarat in the area and the state of the guohtun there:

been grazing before rudneguohtun (hard, but possible for the herd to find food in the grazing craters) or
gutnaguohtun.

Weather and wind Weather and wind can both improve snow conditions as well as worsen them; they can, for

example, cause cearga.

In spring time: the herds want to move to the coast irrespective of the direction of the wind.
In autumn: the reindeer are wandering against the wind, in the direction the wind is blowing
from. If the wind turns around, the herd will turn also and move in the opposite direction.
Alternative grazing If the guohtun deteriorates, the herder needs to look for oppasin other parts of the grazing
grounds area and to find out if these parts can be used for grazing and, if so, move the herd.

Reindeer herders’ observations of snow conditions in different winter grazing
areas in Kautokeino show big differences. A comparison of guohtun characterizations
from five sites over a period of 3.5 months shows that there is great diversity in
guohtun conditions in these areas. Guohtun characterization is done by measuring snow
texture, hardness, snow depth, snow and ice layers, the thickness of the layers, etc. The
guohtun characterization shows that the grazing conditions were generally good in four
of the siidas (stations 2-5), either extremely good, hui buorre guohtun, in stations 2 and
4; or fairly good, oalle buorre guohtun, in stations 3 and 5. However, the grazing

conditions in station 1 were quite bad, oalle heajos guohtun.
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n Figure 3: Explanation of
—\_l_\_\_/ numbers in the graph: 6 =
\]'/_\‘\]_p-\ very good guohtun, 5 =
good guohtun, 4 = quite
good guohtun, 3 = quite
. bad/poor guohtun, 2 =
. bad/poor guohtun, 1 = very
bad/poor guohtun.
/ Presentation of guohtun in
five winter pasture areas in
west in western Finnmark
from January 1st to April
. 19th in 2009 shows big
| differences in guohtun
conditions. Station 1 (red)
had stable conditions in the
first month, and then more
varied conditions; while
station 2 (blue) had diverse
guohtun conditions, with
e e S o 4 4 < very good guohtun from
' ' 1.1.-12.1, followed by
degrading conditions. This
station had the most diverse
conditions of all, also the
worst conditions of any
station; while station 3
T (green) had the most stable,
i ENCSZEdgs A g close to optimal, conditions
throughout the winter.
\ f Station 4 (orange) had at
h the beginning of the period
very good guohtun, which
then varied between good
______ +| and quite good; while at
NEZZ®asze~cax station5 (purple)
conditions were stable,
varying between good and
quite good.
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The herding diary provides information about herding strategy in relation to guohtun
quality and use of grazing areas in winter (Fig. 4), while also showing that herders have
evaluated and implemented processes of a certain duration, in relation to the area and to
the snow. Two main factors are important for improving grazing conditions (guohtun)
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for the herd: 1) the weather; and 2) moving the herd to other areas with better snow
conditions (Fig. 4). The grazing conditions are evaluated daily, as shown in Fig. 4.

Date The herders’ descriptions of their observations and evaluations

4.3 There is a lot of dearga here (dearggahat), but the reindeer succeed in digging through it,
because the layer 1s not very thick. Below the dearga there is seands.

6.3 The weather is mild and grazing conditions are good (good guohtun). There is a lot of
¢earga now, but good grazing conditions in areas with wood. There is little snow. There is
still hard snow in the plateau (tundra) area.

7.3 Very good grazing conditions (very good guohtun). There is both joavggahagat and
cearga. but the snow is not hard. The herd is not grazing in areas with joavggahat. The
Y layer of dearga is a thin one and the reindeer can easily dig through it.
14.3 On the mountain plateaus (tundra) there is geardni in areas where there is somewhat
\ deeper snow. The geardni layer is ca 1 — 2 em thick. No geardni where there is wood.
15.3 \ Now there is some ¢iegar where the herd is grazing, but the diegar is not very hard. The
' grazing craters have become granulated (seknyon) because they have been filled up with

v | new snow (vahea). There is no geardni in areas with wood. There is dearga and below the
v | Gearga there is seands. The bottom snow is good.

19.3 V| Ciegar
20.3 Ci
, Cegar

~ 14.3

O N BB D
[
|
]
'

'
A
I
"
e
I
| \‘
Fa

. . . . . . . . . . . . . . >~ i
N 6 A 07 W e e T T T A
- 3 e
Guohtun characterisation A

yellow and 5 = good guohtun

Red and 4 = quite good guohtun

Green and 3 = quite bad guohtun a3

Bright green circle = duottar /tundra

Pink cirkel = vuopmi / woodland

The arrows indicate the movement of the

herd from day to day
Fig. 4. The different herding strategies of one siida (station 1) in relation to guohtun quality
and the use of terrain (treeless, flat ridges (duottar) and wooded areas (vuopmi)) in winter in
Kautokeino, in March 2009. Duottar are areas with mountains with scanty vegetation and
almost no trees. Vuopmi are lower-lying areas with woodland, hills, ranges of wooded hills and
long ridges

A total of 2,250 daily diary reports show that there are major differences in
snow types and snow conditions between grazing areas and between seasons and years.

However, there are major similarities in the use of types of topographical area,
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providing similar opportunities for the reindeer to graze. Our data show that five siidas
in Kautokeino use the same type of topographical area at the same time. Finally, the
results show that the herders’ diaries can be used to monitor changes in guohtun. The
monitoring has resulted in systematic information being obtained through the use of
reports in the form of diaries. The monitoring diary method has also made it possible to
collect the same type of data from different areas for the same time period. This novel
observational system has greatly benefited our understanding of, for example, how
herders use different snow terms and how snow affects their daily work with the herd.
Providing a systematic diary observational system to the Sami reindeer herders has
proved to increase the discussion about snow conditions, grazing and traditional
knowledge in particular among the young herders on duty. Finally, the language use
and the perception of the content of the snow terms used in the five areas can be said to

be almost identical.

4. Discussion and conclusion

4.1 Sami siida-based monitoring of grazing conditions for reindeer in
winter

Sami reindeer herders’ knowledge of snow and grazing conditions in winter
(Eira et al., 2010) is part of their traditional knowledge, which is a systematic
knowledge of reindeer and their environment (Magga, 2006). The high diversity of
snow terms used daily by the herders indicates the importance of different snow
conditions in relation to pasture topography, temperature, wind and precipitation. These
terms are used during the seven-month period when snow covers the ground, as part of
the hourly and daily reindeer herding monitoring, with changes in space and time
recorded in accordance with the herding practice. According to Eira et al., (2011
submitted) and Reinert et al., (2009), the difference in snow quality is a key element of
diversity, and topography as an important component determines how snow is
distributed over an area, thus influencing the availability of pasture plants for reindeer.
Diversity of snow we understand to mean the variety of snow terms used, which reflect

the different types of snow and snow conditions that exist in a winter grazing area,
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providing different ecological niches and opportunities for reindeer. We argue that the
great heterogeneity of the snowpack in each winter herding area observed in this study
represents opportunities for reindeer grazing and spreads the risks for difficult grazing
conditions which could impact on Sdmi reindeer husbandry.

The core activity of the daily herding in winter includes evaluation and
characterization of guohtun, and identifying these ecological niches locally, which
makes the term guohtun the most important term in Sami reindeer husbandry and an
example of the way in which reindeer herders know snow conditions taking into
account space and time. The term guohtun is used by the herders to estimate how easy
or difficult it is for the reindeer to dig through the snowpack to the plants on the ground
beneath (Eira et al., 2010). The use of this term in the daily management of herding
demonstrates a clear priority, which determines how reindeer herds are able to manage
to survive during the winter, namely to evaluate and respond to snow- and weather
conditions. Guohtun is an example of how Sami snow terms express a complex system
of traditional knowledge, reflecting the holistic understanding of reindeer herding in a
complex ecosystem. Recently, Rutorier and Roue (2009) were able to demonstrate,
using Sami traditional knowledge, the importance of guohtun in Sami reindeer
husbandry in Sweden, which was in conflict with modern Swedish forestry practices,

which have rapidly changed the grazing conditions for reindeer.

Sami reindeer herders in Guovdageaidnu used the terms “very bad guohtun—
bad guohtun— good guohtun— very good guohtun” to characterize the guohtun after
observing the grazing conditions, according to observations recorded in the herders’
diaries. The term guohtun in relation to snow is most frequently used together with
adjectival antonyms, putting the term on a gradual scale. Accordingly, it is not done by
using numerical data, but by using language-based data. Recently, Eira et al., (2011
submitted) found that reindeer herders’ knowledge of snow is more holistic than similar
knowledge in international snow physics. In order to assess guohtun, S&mi reindeer
herders deal with many variable factors simultaneously, like snow physical variables
that determine whether access through the snowpack is easy or difficult, but also
pasture topography, herd behavior, and the mobility of the neighboring herd. The
overall formation of guohtun depends on the relationship between snow, precipitation,

temperature, wind direction and velocity, as well as other environmental variables such
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as topography. The temperature gradients between air and ground through the
snowpack are one important factor which might control the processes resulting in good
guohtun or bad guohtun (Eira et al., 2011 submitted). If guohtun is poor, it indicates
that the layers on the top or within the snowpack are so hard that the reindeer have
difficulties in crushing the hard layer in digging through. The strength in the snow layer
increases with the number of melt-freeze cycles (geardni, cuoyu), and with the wind’s
ability to compress the snowpack (cearga). We were able to show by using the
monitoring diary that S&mi reindeer herders observed and monitored these conditions in

the snowpack very closely from hour to hour every day.

Semi-structured interviews connected to the diary revealed that Sdmi reindeer
herders, in characterizing guohtun, consider the ground (bodni) to be the most
important factor. This types of snow that freeze solid in bodni like bodneskarta and
bodnejiekya (bottom ice), are snow conditions, which can lead to big losses and death
of the animals. If this type of snow lasts until spring, reindeer loss could be high due to
starvation. One such year of disaster (goavvi) in Guovdageaidnu was 1917/1918 (Eira,
2011, in prep.). Herd mobility in response to icing events is documented by Bartch et
al., (2010) and Forbes et al., (2009) in Yamal Nenets AO. Nevertheless, Tyler (2010)
and Helle and Kojola (2008) indicate that rain on snow events have not shown to
markedly increase mortality in reindeer populations. In the case of Sami reindeer
herding in Guovdageaidnu, the herders’ mobility responses to the herd might provide
one explanation for this. Likewise, a three-year study (2007-2009) with observations
and monitoring of guohtun conditions in five reindeer herding siidas in western
Finnmark, Norway, indicated that mobility within the respective herding areas was
induced in response to changes in the snhowpack, although no major trends in
degradation of guohtun, such as for example increased ice crust, were observed in short

observation periods.

We have demonstrated that combining herders’ diaries and semi-structured
interviews is a fruitful form of corroborating and identifying themes related to herding
and snow conditions. Clearly, the use of the herding diary in this study has
demonstrated the ability of reindeer herders to observe and monitor the grazing
conditions to the benefit of the welfare of the herds. The implementation of this novel

monitoring system is an example of a community-based monitoring system at siida
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level using traditional knowledge which is able to record considerable variations in
snow and grazing conditions among siidas. We have developed this concept further by
engaging individual herders in each siida, in observing, recording and monitoring

variations and potential changes in grazing conditions.

Based on traditional knowledge, we propose the use of this observational
system to monitor future snow change in the reindeer herding winter pastures as the
effects of projected climate change. So far, the temperature has increased primarily in
spring, while precipitation seems to have increased in all seasons in the Sami reindeer
herding region in Finnmark (Vikhamar-Schuler et al., 2010 a,b,c). A comparison of
reindeer herders’ diaries with respect to favorable and unfavorable winters in Finnmark
and climate data from the area indicates that temperature and precipitation conditions
alone are not critical for the reindeer (Magga et al., 2011). However, various
combinations of these variables may in future lead to different snow structures, which
will make the pastures more or less available for the reindeer. Thus, we argue the
importance of further development of herders’ diaries, with implementation in an
electronic monitoring version to monitor the effects of climate change on pasture
conditions. We propose that this observational system, founded on traditional
knowledge, should be developed for use by the herders themselves within the siida
system. We recommend that Sami reindeer herders should be empowered with the best
available technologies to monitor such changes, based on their traditional knowledge

and specialist language.

4.2 Herders’ monitoring diaries as a tool to document and communicate
traditional knowledge

Sami reindeer herders’ close observations of snow and grazing conditions for
their reindeer during winter herding are usually communicated verbally between
herders on duty and when teams of herders change their duty shift. From the comments
made in the diaries by herders themselves, the existence of the diary seems to have
strengthened these discussions among herders and, furthermore, increased the interest
in, and discussion among, young herders on these topics, using their own specialist
language. According to Magga et al., 2011, IPY EALAT has provided new

opportunities for young reindeer herders to meet young herders from other reindeer
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peoples in the form of workshops, lectures, research projects and cultural exchanges.
Today, views of traditional knowledge have evolved. By enhancing the recruitment of
young scientists from local communities, and supporting institution-building for
indigenous organizations, the EALAT project has supported capacity-building for
indigenous societies. Adaptation to climate change demands 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.
National adaptation strategies must recognize minorities, and indigenous peoples’
traditional knowledge, cultural and linguistic rights (Nuttall et al., 2008). The use of the
reindeer herders’ monitoring diary is a successful example in this regard. One of the
key findings of the EALAT project was that engaging reindeer herding youth directly
in herding practices and providing enhanced education is a key factor in promoting the
future sustainability of reindeer husbandry and its cultural foundations (Magga et al.,
2011). Likewise, in the CEAVVI project, which is a part of IPY EALAT, and is also
building capacity, young reindeer herders were provided with greater insight into the
methods used, and the collection and documentation of traditional knowledge and
subsequent verification of collected data, while also being introduced to various topics
of traditional knowledge. The goal was to use traditional knowledge to enable a better
understanding of climate change, while CEAVVI also contributed to knowledge-
building with experienced reindeer herders teaching young herders about how to see
signs in nature and to observe when something "unusual” happens. These reindeer
herders, who were more than 60 years old, discussed with the young herders how better

to understand and "translate" the observations made.

We also used the herding monitoring diaries as a research method to forge
profitable links between traditional reindeer herding knowledge and science. The
methods used gave much detailed information and more than can be collected by means
of traditional observations and interviews alone, totally 2,250 pages of collected
material. Within reindeer herding much knowledge has been generated over time about
the reindeer and man's relationship to it, and about the relationship of animals and
human beings to the natural environment (Magga et al., 2011). Many studies have
demonstrated the correlation between biological knowledge and indigenous and local

knowledge (ibid). Nevertheless, such knowledge appears to have been neglected by the
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research community and the authorities in the circumpolar north. In this project we
have increased the understanding of strategies within reindeer herding by combining
traditional knowledge with modern scientific knowledge. Arctic indigenous peoples’
insights and understanding, as documented by projects such as SIKU, will contribute to
more human, holistic and multidimensional perspectives on the Arctic (Krupnik et al.,
2010). Likewise, Eira et al., (2011 submitted) has used the reindeer herders’ monitoring
diaries to compare the herders’ unique insight into, and knowledge of, snow and snow
change with that of snow avalanche experts. The results and analyses provided from
these projects will bring new and important perspectives to sustainable management,
research and teaching in Arctic societies. Data from reindeer herders’ monitoring has
brought a unique insight into the daily work of reindeer herding, as well as evaluations
and solutions in relation to snow, grazing land and the presence of other close-grazing
herds. Factors that appear to affect the behavior of the herd seem to be the reindeer
itself, as well as weather and snow conditions and the topography of the area used. It is
important for the herder to know and understand the behavior of the herd. In the
interviews the herders explained the importance of constantly keeping an eye on the
herd and preventing the loss of control of the herd. One of the principles of winter
herding is to watch or monitor the edges of the herd: the reindeer should not be too
mobile in a certain direction; the herd must not become too scattered. It is important to
keep individual reindeer together as a herd. The herders’ diaries reflect herd behavior
when they state; “The herd itself makes up the routine for where it is grazing” The
herd’s grazing behavior is formed by certain conditions: 1) they graze according to the
direction of the wind and different kinds of weather; 2) they graze avoiding where they
have grazed before, due to the difficult guohtun created by a snow condition called
ciegar (Qudohagat mat leat galbmon ja garran, station 2), meaning the snow where the
herds were grazing was very dense. The herders observe closely where the herds have
been grazing and, if the snow is hard in the area, and if there is ice under the snow
cover, the herders must look for a new place or niche within the grazing area where
reindeer can dig through the snow. Snow conditions can change and guohtun can
improve or deteriorate. This has implications for the siida’s use of different parts of its
winter grazing area and herding strategy. Based on our data, herders use several

herding methods in winter, for example they drive around the herd (birravuodijit), bring
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it very gently to a certain area (goalyat), stop the herd from escaping (caggat), or move
the herd (sirdit).

4.3 The role of siida-based monitoring in building resilience in reindeer
herders’ local communities

The participation of indigenous societies in research projects should profit their
local communities. The data and notes recorded in the herders’ diaries indicate that that
holds true for this project. We have documented a win-win situation, with gains for
both the scientific community and the reindeer herding community. In discussing and
evaluating the results, the herders reported that the project had also been useful to them
in the work they did in the siida. The herders from station 2 reported that the diary
made it easier for them to recall more details of their recent herding history, because
the diary gave them the opportunity to see what decisions were taken and when.
Furthermore, they reported that with the diary it was possible to compare grazing
conditions for different years. One of the herders said moreover that the diary could
also be used to document herding rights, because it contained detailed information
about the use of winter grazing areas over a period of years. We believe further
development of the diary system for monitoring guohtun can not only make the system
even more useful for the herders in future, but also support the siidas in building
resilience locally. Resilience thinking draws attention to the importance of recognizing
multilevel governance of socio—ecological systems to support adaptation to change.
Thus, building competence at siida governance level is important. In this project the
siidas themselves have participated in the monitoring project, observing the variability
in their own winter resources. A siida-based monitoring system has given the siida
participants the opportunity to build resilience based on traditional knowledge using the
Sami language. We believe the strong siida participation and ownership of the diary
project support building resilience to future change. O’Brien et al., (2009) argue that
the political arrangements in Norway fail to recognize the knowledge that underlies
reindeer pastoralism and that this has consequences for social organization and hence
the capacity to build a resilient socio-ecological system. A priority must therefore be to

provide the siidas with better management tools so that herders’ traditional knowledge

23



can be included in decision-making. We believe that a siida-based monitoring system

can be crucial to meeting this demand.
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