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Range characterization and grouping of the Swedish reindeer
herding districts

Henrik Lundqvistl, Oje Danell' & Lennart Norell®

'Reindeer Husbandry Unit, Swedish University of Agricultural Sciences, Uppsala Sweden (henrik.lundqvist
@rene.shise). “Unit of Applied Statistics and Mathematics, Swedish University of Agricultural Sciences.
Uppsala Sweden.

The 51 reindeer herding district in Sweden have been characterized and grouped with the support of
multivariate statistical analyses ofi conditions for productivity in reindeer husbandry. Originally 37
indicator variables describing climate, weather events, ice-crust occurrence, vegetation, topography,
insect harassment, and competing infrastructure, were reduced tol5 variables in a stepwise procedure
and used to divide the herding districts into nine major groups. Some ofithe groups were distinctly and
significantly identified, while other groups were less clear and further divided into subgroups. The
grouping ofi herding districts does not follow the current administrative borders. The grouping gives
opportunities for a zonation ofithe reindeer herding area. The results provides possibilities to identify
strengths and weaknesses for individual herding districts with respect to conditions for reindeer
herding, as well as a basis for development ofiproductivity conditions in individual herding districts.

Karaktérisering av renbetesland och gruppering av samebyar 1
det svenska renskotselomradet.

De 51 samebyarna i det svenska renskétselomradet har karakteriserats och gruppindelats med hjélp av
multivariata statistiska analyser av forutsittningar for produktivitet i renskotsel. Analyserna har utgatt
fran 37 indikatorvariabler som beskriver klimat, vaderhdndelser, skarebildning, vegetation, topografi,
insektsstorning och konkurrerande infrastruktur. Dessa har efterhand stegvis reducerats till 15
variabler och anvénts for indelning av samebyarna 1 nio huvudgrupper med avseende pa yttre forut-
sattningar for renskétsel. Nagra av dessa grupper var entydiga och statistiskt sdkerstillda, medan andra
var mindre tydliga och inneholl flera undergrupper. De indelade samebygruppernas utbredning foljer
inte dagens administrativa grinser. Indelning ger underlag for en zonindelning av renskétselomradet.
Resultaten ger magjlighet att kartldgga styrkor och svagheter 1 olika samebyar med avseende pa forut-
sittningar for renskétseln, samt ger underlag for utveckling av samebyarnas produktions-
forutsattningar.
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The relative impacts of several disturbance sources on wild
reindeer in summer

Ingunn Vistnes', Christian Nellemann®, Per Jordhey’ & Ole-Gunnar Steen'

'Department of Ecology and Natural Resource Management, Norwegian University of Life Sciences, P. O. Box
5003, N-1432 As, Norway. Office address (I. Vistnes): Norut-NIBR Finnmark, Follumsvei 33, N-9510 Alta,
Norway (ingunn@fifo.no). *Norwegian Institute of Nature Rescarch, Fakkelgirden, Storhove, N-2624
Lillchammer, Norway. *Norwegian Institute of Nature Research, Tungasletta 2, N-7005 Trondheim, Norway.

Wild reindeer Rangifer tarandus L. inhabit alpine and sub-alpine regions attractive to tourism and
hydro-power development. In the last decades, the tourism industry has grown rapidly through an
increased number of cabin resorts and infrastructure such as National tourist routes. Little is known
about the disturbance effects on reindeer habitat use in summer.

In this study, reindeer distribution in Nordfjella wild reindeer region was mapped through aerial
surveys during 8 years 1983-97. We examined differences in reindeer density in relation to distance to
various potential disturbance sources, and possible barrier effects of infrastructure.

For comparable elevations, reindeer avoided all major disturbance sources, but the disturbance effect
varied with type of disturbance source. Areas < 5.0 km from tourist resorts and major roads were used
less than expected from availability; only 2.0% of all reindeer were observed in these areas which
constituted 39% of the study area. Likewise, reindeer used areas < 2.5 km from tourist trails, power
lines, and minor roads less than expected. Our study is the first to document wild reindeer avoidance
of hiking trails.

Less disturbed areas were used more than expected from availability. Near 86% of all reindeer were
found in the 39% of the study arca classified as undisturbed.

An alpine tourist road crossing the north-western part of the range was apparently perceived as a semi-
permeable barrier to wild reindeer movements. Only three male groups and no females were observed
west of this road during the eight years of our study, despite availability of insect relief habitat and
good grazing conditions.

Wild reindeer may avoid zones reaching several km away from tourist resorts, roads, trails and power
lines, the size of zones depending on the level of disturbance and the availability of less disturbed
habitat. Popular tourist roads may exacerbate habitat loss from avoidance by generating semi-
permeable barriers to migration. Rapid growth in the tourism sector is currently not coordinated at
regional scales. While trails can be re-routed, resorts involve permanent developments. Land use
planning must include significant impact zones around tourist resorts and trails to ensure availability
of undisturbed areas for reindeer.
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De relative eftektene av flere forstyrrelseskilder pé villrein om
sommeren

Ingunn Vistnes', Christian Nellemann®, Per Jordhey’ & Ole-Gunnar Steen'

'Department of Ecology and Natural Resource Management, Norwegian University of Life Sciences, P. O. Box
5003, N-1432 As, Norway. Office address (I. Vistnes): Norut-NIBR Finnmark, Follumsvei 33, N-9510 Alta,
Norway (ingunn@fifo.no). *Norwegian Institute of Nature Rescarch, Fakkelgarden, Storhove, N-2624
Lillchammer, Norway. *Norwegian Institute of Nature Research, Tungasletta 2, N-7005 Trondheim, Norway.

Villrein Rangifer tarandus L. lever 1 alpine og sub-alpine omrader som ogsa er attraktive for turisme
og vannkraftutbygging. Spesielt turistnaeringen har vokst betydelig de siste tiarene gjennom okt
hyttebygging og tilrettelegging av infrastruktur som fieks. nasjonale turistveier. Vi vet i dag lite om
eftekten av menneskeskapt forstyrrelse pa villreinens habitatbruk om sommeren.

I dette studiet ble fordelingen av rein 1 Nordfjella villreinomrade kartlagt gjennom flytellinger over
atte ar i perioden 1983—97. Vi kartla reintetthet i forhold til avstand til potensielle forstyrrelseskilder,
og studerte mulige barriereeftekter av infrastruktur.

For sammenliknbare hoydelag fant vi at reinen vek unna alle storre forstyrrelseskilder, men at eféekten
varierte med type forstyrrelse. Omrader < 5.0 km fra hyttefelt og hovedveier ble brukt mindre enn
forventet fra tilgjengeligheten; kun 2.0% av all rein ble observert i slike omrader, som utgjorde 39%
av studicomradet. Pa samme mate ble omrader < 2.5 km fra merkede turstier, kraftlinjer og mindre
veier brukt mindre enn forventet. Dette studiet er det forste som dokumenterer redusert bruk av om-
rader neer merkede turstier.

Mindre forstyrrede omrader ble brukt mer enn forventet ut fra tilgjengelighet. Naermere 86% av all
reinen ble observert i de 39% av studicomradet som ble klassifisert som uforstyrret.

En nasjonal turistvei 1 den nordvestre delen av studicomradet fungerte trolig delvis som som en
barriere for villreintrekk. Kun tre bukkeflokker og ingen simler ble observert vest for veien gjennom
atte ar med flytellinger, pa tross av god tilgang til luftingsplasser og frodige beiter her.

Villrein kan redusere bruken av flere kilometer brede soner rundt hyttefelt, turistanlegg, veier, loyper
og kraftlinjer. Bredden pa sonene er avhengig av graden av forstyrrelse og tilgjengeligheten av mindre
forstyrrede omrader andre steder. Trafikkerte veier kan forsterke tapet av habitat som allerede er
generert gjennom unnvikelse, ved a virke helt eller delvis som barrierer. Den raske veksten 1 turist-
nzringen er per 1 dag ikke koordinert pa regionalt niva. Mens merkede turstier kan legges om, er
hytter og turistanlegg permanente inngrep. Arealplanleggingen ma inkludere brede influenssoner rundt
turistanlegg og loyper for a sikre tilgjengeligheten av uforstyrrede omrader for villreinen.
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The Impact of off - road vehicle use on reindeer pastures’
vegetation in the vicinity of Bovanenkova gas field, Central
Yamal Peninsula (70°20'N, 68°00'E)

Pajunen, A.l, Forbes, B.Z, Kaarlejérvi, E.3, Kumpula, T.4, Messhtyb, N. & Stammler, F.2
'University of Oulu (anu.pajunen@oulu.fi), *University of Lapland, *University of Turku, ‘University of
Joensuu, “University of Moscow.

Tundra areas in Northwest Russia are traditionally used as reindeer pastures by indigenous Nenets
people. Since the recognition of vast oil and gas deposits in the area in the 1960s pastures have been
split by exploratory drilling, off-road vehicle use, and building pumping stations and pipelines. In this
multidisciplinary research the impact of vehicle tracks was studied from the perspectives of plant
ecology, anthropology, and geography. The study site, Bovanenkova gas field (70°20'N, 68°00'E) is
one of the most promising gas fields in the Yamal Penisula. It is not yet in use, and thus its effect on
vegetation is mainly mechanical. The impact of off-road vehicle drive on vegetation was studied in
three different vegetation types: in willow thicket, Sphagnum bog, and tundra heath. In each of the
vegetation types three old vehicle tracks were chosen with help of a satellite image. The tracks were in
use between 1978 and 1989, and thus the recovery on them had been going on for fifteen years by the
study time in 2005, Six study plots of size 50 cm x 50 cm were set up in the middle of the tracks in
every 12 meters. The six comparison plots were 12 meters aside in the original vegetation. Coverage
of all the plant species, biomass and height of plant groups, depth of thaw, and soil characteristics
were measured in the study plots. In a landscape level the area of tracks and other forms of mechanical
disturbance were estimated with help of a satellite image. The changes in the quality of reindeer
pastures were studied by interviewing Nenets reindeer herders that migrate through the study area.
Within fifteen years recovery after mechanical disturbance the secondary plant communities had
evolved in all the three vegetation types, but they differed remarkably from the original communities.
The most common species groups in tracks of all the types were sedges (Cyperaceae) and granimoids
(Poaceae), whereas willows (Salix spp.), mosses (Bryophyta), and lichens (Lichenophyta) were the
most poor in their recovery. The decrease in total amount of biomass in the tracks compared to the
original vegetation was significant only in Sphagnum bog, where also the increase in active layer in
the tracks was remarkable. These secondary communities would be rich in their value as reindeer
pastures, but their utilization is strongly prevented by other disturbing factors of a gas field such as
glass garbage, noise of the power plants, and dogs of the gas workers.
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Mekaanisen kulutuksen vaikutus porolaidunten kasvillisuuteen
Bovanenkovan kaasukeskuksessa, Jamalin niemimaalla

(70°20'P, 68°00'T)

Pajunen, A.l, Forbes, B.Z, Kaarlejérvi, E.3, Kumpula, T.4, Messhtyb, N.S, Stammler, F.2
'Oulun yliopisto (anu.pajunen@oulu.fi), “Lapin yliopisto, *Turun yliopisto, *Joensuun yliopisto, "Moskovan
yliopisto.

Luoteis-Vendjan tundra-alueet ovat suomensukuisten nenetsien perinteistd laidunmaata. Alueiden
suurten Oljy- ja kaasuvarojen etsinti ja hyddyntiminen aloitettiin 1960 — luvulla, mistd Ightien
koeporaukset, ajoneuvolla ajo, rakennusten ja putkien rakentaminen sekd kemiallinen saastuminen
ovat pirstoneet voimakkaasti porolaitumia. Téassd poikkiticteellisessd tutkimuksessa tutkittiin
kaasukentén rakentamisesta aitheutuvia mekaanisia vaikutuksia kasvillisuuteen seka néiden vaikutusten
laajuutta ja merkitystd alueen poronhoidolle. Tutkimuspaikka oli Bovanenkovan kaasukenttd Keski-
Jamalilla (70°20'P, 68°00'1), joka on alueen merkittidvimpida kaasukeskuksia, mutta jonka
hyodyntaminen on vasta alkuvaiheessaan.

Ajoneuvolla ajo tiettomélld tundralla kiellettiin vuonna 1989. Kuitenkin sitd ennen ajelu oli niin
voimakasta, ettd urille viidentoista vuoden aikana (tutkimusvuosi 2005) kehittynyt sekundaarinen
kasvillisuus erosi tdysin alkuperdisestd. Tutkimusta varten valittiin kolme kasvillisuustyyppié:
pajukko, suo ja tundrakangas, joilta kultakin valittiin satelliittikuvan avulla kolme vanhaa uraa.
Kasvillisuusanalyysissd selvitettiin, miten urien kokonaislajimédrd sekd kasvirvhmien (pajut,
vaivaiskoivu, varvut, heinit, sarat, ruohot, sammalet ja jakilidt) korkeus ja biomassa poikkeavat
alkuperaisestd kasvillisuudesta. Lisdksi mitattiin roudan syvyys ja maaperin vesipitoisuus uralla ja sen
ulkopuolella. Maisematasolla laskettiin satelliittikuvaa apuna kéyttden urien sekd muiden mekaanisen
kulutuksen lihteiden kuten teiden, rakennusten ja putkien osuus alueen kokonaispinta-alasta.
Kasvillisuuden muutosten merkitys porolaidunten laadulle selvitettiin haastattelemalla alueen lépi
laiduntavia nenetsi poronhoitajia.

Viidessatoista vuodessa ajelun lopettamisen jalkeen sekundaarinen kasvillisuus oli kehittynyt kaikille
kasvillisuustyypeille, mutta se poikkesi tdysin alkuperéisesti kasvillisuudesta. Urien yleisimmat kasvit
olivat saroja (Cyperaceae) sekd heinid (Poaceae), kun taas pajuja (Salix spp.), sammalia (Bryophyta) ja
jakalia (Lichenophyta) oli urilla tuskin lainkaan. Kasvillisuuden kokonaisbiomassa urilla oli
alkuperiisestd kasvillisuudesta merkittdvésti alhaisempi vain suolla, missd myds roudan syvyys oli
merkittivisti kasvanut. Tallaiset sekundaariset kasviyhteisot olisivat sarakasvien ja heinien hyvin
ravintoarvon vuoksi hyvid porolaitumia, mutta niiden hyodyntidmistd rajoittaa muut kaasukentin
hairiétekijat kuten lasi- ja metalliroskat, meluhaitat seké kaasutyontekijoiden koirat.
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Reindeer pastures under pressure of gas and oil exploration in
the Russian arctic: Remote Sensing in assessment of impacts

Timo Kumpula
University of Joensuu, Department of Geography, 80101 Joensuu, Finland (timo.kumpula@joensuu.fi).

Aim of the research is to study impacts of oil and gas exploration to reindeer pastures in the Russian
arctic. This research is part of the ongoing research project funded by the Finnish Academy during
2004-2007, Environmental and Social Impacts of Industrial Development in Northem Russia
(ENSINOR).

The research is taken place in the Yamal-Nenets Autonomous Okrug (YNAQ) and in the Nenets
Autonomous Okrug (NAO). Nenets are practicing reindeer husbandry in the area. Gas and oil
exploration is growing rapidly in the area which causes increasing pressures to reindeer herding.
Pressures are environmental, social and economical. Some arcas have become totally unusable or
unaccessible. Various constructions like road, pipelines, quarries and various garbage hinders the use
of traditional migration routes.

Remote sensing data is used to study how large areas have been effected by industrial sites. Important
questions are also: what is the usability of effected areas to reindeer and reindeer herders and what is
the general quality of pastures. Very high resolution remote sensing data produce detailed information
about the effects around the drillings sites and other constructions. Even 5-15 year old all terrain
vehicle tracks are visible in the images.

Remote sensing and GIS data base building is in progress. Main data used to evaluate the current
situation is Very-high-resolution Quickbird-2 satellite images (2.5 meter multispectral and 0.6 m
panchromatic resolution). We have four intensive study sites with Quickbird-2 images (years 2004-
2005). Lower resolution ASTER Terra VNIR (15 m) and Landsat TM (30 m) images are used to cover
larger area. We have build time series of satellite images since late 1960s. Corona spy satellite images
provide the oldest data from 1969. Corona images are black and white with 10 meter resolution. Data
allows building of 35 year long time window to estimate the possible changes.

The first two intensive study areas are in Bovanenkovo, the largest natural gas deposit and industry-
related settlement located well inland on north-central Yamal Peninsula in YNAO. In Bovanenko field
work was started in summer 2005, In 2006 field work will be done in the coastal tundra around
Varandei, site of a recently built marine shipping terminal on the Northern Sea Route and accessible to
several of the major oil deposits in NAO.

Preliminary data processing results indicate that it is possible to evaluate the disturbances from VHR
satellite images and calculate how much area have totally became unusable and also how much of land
have changed from one vegetation type to another due to the petroleum activities.
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Porolaitumet 6ljy- ja kaasuteollisuuden puristuksessa arktisella
Vendjilld: Kaukokartoitus vaikutusten arvioinnin apuna

Timo Kumpula
Joensuun yliopisto, Maantieteen laitos, 80101 Joensuu, Suomi (timo.kumpula@joensuu.fi).

Tutkimuksen tarkoituksena on 6ljy- ja kaasuteollisuuden vaikutusten arviointi porolaitumille Pohjois-
Vengjilla. Tutkimus on osa Suomen Akatemian rahoittamaa ENSINOR projektia (Oljy- ja
kaasuteollisuuden ympdéristolliset ja sosiaaliset vaikutukset Pohjois-Vendjalla)

Tutkimusta tehddin Jamal-Nenetsian (YNAQ) ja Nenetsian (NAQ) autonomisissa piirikunnissa.
Nenetsian harjoittama poronhoito on alueen perinteinen maankayttomuoto. Oljy- ja kaasuteollisuus
kasvaa kummallakin alueella voimakkaasti, mikd aiheuttaa ympéristollisid, taloudellisia ja sosiaalisia
paineita poronhoidolle. Jotkut alueet ovat muuttuneet kayttokelvottomiksi tai niille pddsy on estynyt.
Erilaiset rakennelmat, kuten tiestd, oljyputket, soranottopaikat ja maastossa lojuva jite vaikeuttaa
perinteisten jutaamisreittien kayttoa.

Kaukokartoitusaineistojen avulla pyritddn selvittimidin miten laajat alueet ovat poraustoiminnan
vaikutuksen alaisina. Tarked kysymys on my6s mikd on nididen alueiden merkitys porolle ja
porohoitajille sekd mikd on laidunten tila tilla hetkelld. Erittdin tarkoilta satelliittikuvilta voidaan
havaita poraustoiminnanvaikutukset yksityiskohtaisesti, jopa 5-10 vuotta vanhat maastoajoncuvojen
urat ovat havaittavissa kuvilta.

Kaukokartoitus ja paikkatictoaineistovaraston rakennus on kaynnissd. Taménhetkisen tilan
arvioimiseen kaytetddn Quickbird-2 satelliittikuvia (2,5 m / 0,6 m erotuskyky). Tarkemman
tarkastelun kohteena on 4 tutkimuskohdetta (jotka ovat noin 100 km® kokoisia), joilta on Quickbird-2
kuvat (vuosilta 2004-2005). Laajempia alueita kattamaan kaytetiin ASTER Terra VNIR (15 m
erotuskyky) ja Landsat TM (30 me erotuskyky) kuvia. Satelliittikuva-aikasarja kattaa vuodet 1969-
2005. Vanhinta aineistoa edustaa Corona vakoilusatelliittikuvat 1960-luvulta. Aikasarjan avulla
pyritiédn arvioimaan alueilla tapahtuneita muutoksia.

Maastotyo6t aloitettiin kesélla 2005 Bovanenkovossa, joka laajin kaasuesiintymé Jamalin niemimaalla
(YNAOQ). Kesillda 2006 tehdddn maastotydt Varandein ldhistolla (NAQO), jonne on vastaikddn
rakennettu 6ljvterminaali merikuljetuksia varten.

Alustavat tulokset osoittavat, ettd tarkka kaukokartoitusaineisto mahdollistaa yksityiskohtaisen
vaikutusten arvioinnin. Voidaan laskea kuinka paljon laidunta on tuhoutunut tai muuttunut jostain
toisesta tyypistd toiseen poraustoimintaan liittyvien aktiviteettien seurauksena.
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Monitoring the state of reindeer ranges in Finland

Jouko Kumpula', Alfred Colpaert’, Ari Tanskanen® ja Marja Anttonen’

"Finnish Game and Fisheries Resecarch Institute, Reindeer Research Station, FIN-99910 Kaamanen, Finland
(jouko kumpula@rktl fi). *University of Joensuu, Department of Geography, FIN-80101 Joensuu, Finland
University of Oulu, Department of Geography, FIN-90014 Oulun yliopisto; Finland.

The permanent project, Monitoring the state of reindeer ranges, was established in 1995. Two large
scale inventories covered the whole reindeer management area, for winter pastures in 1995-96 and for
summer pastures in 1997-98. Large numbers of ficld sites were studied and pastures of districts were
mapped using the supervised image classification of Landsat-5 TM data. During 1999-2003 the
monitoring project was continued and the field sites of lichen pastures in the 13 northemmost districts
were revisited. Pastures of each district were mapped using the supervised classification of Landsat-7
ETM+images. Results of the inventories were compared and sources of errors and possible
improvements of the inventory methods were evaluated. Although the need for several improvements
was found, conclusions on major trends of changes in the state of winter pastures were still viable.
From 2004 the permanent monitoring project has focussed on the special reindeer management arca
(20 northernmost districts). During 2004-2005 the inventory methods have been developed and this
work will be continued during 2006. Now, field sites are located comprehensively on the area of each
district paying also attention to the pasture rotation system. Within each field site ten circular plots
(radius 3.99 m) and ten vegetation squares (size 0.25 m?) are studied. Vegetation type as well as age,
density and proportion of trees are determined within each circular plot. Also the amount of arboreal
lichens under and over two meter levels in two randomly selected trees within each plot is estimated.
Vascular plants are estimated firstly within each vegetation square as coverage and height of reindeer
lichens is measured. Then height of lichens, wavy hair grass and dwarf shrubs are measured in 25
points of the square using the method described by Malm er a/. (2002). When a certain species is
missing in a point the measurement is marked as zero. Also occurrences of other plants as well as litter
and mineral soil in these points are counted.

For calculating the biomass of lichens, wavy hair grass and dwarf shrubs by means of the average
height of measurement points the biomass equations were established using the data collected in 2004-
2005. Wetness of lichens causes a certain error in measurement of the height of lichens but this error is
climinated by correcting the height of lichens using the corrections terms, established from the data
collected in 2005. Also the classification system for the condition of lichen pastures was changed for
expressing better the ecological stage of lichen pasture. The supervised classification system of
satellite images was changed to the semi-unsupervised post-classification system (Johansen, 2004).
Evaluation of the extension and effects of the other land use on reindeer pastures was integrated a new
part in the monitoring project. At this point estimates are made on the amount of disturbed or
destroyed pasture arca. However, the aim is to develop more comprehensive analyses for the
evaluation of the impacts of other land use and natural landscape factors on the state of reindeer
ranges.

In 2003, reindeer pastures in four of the districts located in the central and eastern Lapland were
inventoried using the new methods. Lichen pastures of these districts were mainly classified as heavily
worn, however with the exception of the separate winter range areas in Kemin-Sompio and Pohjois-
Salla where lichen pastures were clearly in better condition. Especially due to the impacts of forestry
the amount of arboreal lichen pastures (old growth forests) was reduced while the amount of grass and
shrub pastures had increased. Different land use classes (forestry not included) covered 1.5-2.6% of
the total area of the districts and on the basis of the preliminary analyses their disturbance effects
comprised 5.0-8.9% of the total area of the districts. The inventory method of reindeer ranges will be
developed further and the pasture area of three districts in central Lapland will be inventoried during
2006. The aim is to carry out the pasture inventory in the whole special reindeer management arca
during 2007-2009 using the improved methods if the ministry of agriculture and forestry provides
funding for the planned inventory.
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Pysyvd tutkimushanke, Porolaidunten tilan seuranta, kaynnistettiin vuonna 1995. Hankkeessa
suoritettiin ~ aluksi  kaksi  laajamittaista  laiduninventointia ~ koko  poronhoitoalueella,
talvilaiduninventointi vuosina 1995-96 ja kesdlaiduninventointi vuosina 1997-98. Laidun-
inventoinnissa tutkittiin suuri mairddn maastokocalueita ja kartoitettiin paliskuntien talvi- ja
kesilaitumet Landsat-5 TM kuvilta ohjattuna luokituksena. Laidunten tilan seurantaa jatkettiin vuosina
1999-2003 inventoimalla poronhoitoalucen 13 pohjoisimman paliskunnan jakalilaitumilla sijainneet
koealueet uudestaan. Myd6s paliskuntien porolaitumet kartoitettiin uudestaan ohjattuna luokituksena
Landsat-7 ETM+ -kuvilta. Inventointien tuloksia vertailtiin samalla kun arvioitiin menetelmén
virheldhteitd ja kehittimistarpeita. Havaittiin, ettd vaikka inventointimenetelméin liittyi monia
kehittamistarpeita, talvilaidunten tilan muutoksista voitiin silti saada suuntaa antavaa tictoa.

Vuodesta 2004 lidhtien laidunten tilan seurantahanke on keskitetty vain ns. erityisesti poronhoitoa
varten tarkoitetulle alueelle. Vuosien 2004-2005 aikana inventointimenetelmdd on kehitetty ja
kehitystyo jatkuu vield vuoden 2006 aikana. Maastokoealueet sijoitetaan nyt kattavasti paliskuntiin
huomioiden myés paliskunnan laidunkicrojirjestelmé. Jokaiselle koealueelle tehdain 10
ympyrikoealaa (side 3,99 m) ja 10 kasvillisuusruutua (koko 0,25 m?). Kasvupaikkatyyppi seka
puuston iké, tiheys ja lajisuhteet mairitetidin ympyrikoealoilta. Lisdksi jokaisesta ympyrikoealasta
valitaan satunnaisesti kaksi puuta, joissa lupon méiri arvioidaan erikseen alle ja yli kahden metrin
korkeudella. Muu kasvilajit arvioidaan aluksi kasvillisuusruuduissa peittdvyyksing ja jékalien osalta
my0s pituutena. Sen jilkeen jédkilien, metsdlavhan ja eri varpukasvin pituudet mitataan
kasvillisuusruudusta 25:std solmukohdasta ns. solmumittausmenetelmailla (Malm ym. 2002). Kun
joitain kasveista ei esiinny solmukohdassa, merkitddn mittaustulos nollana. My6s muiden kasvien ja
mm. karikkeen ja mineraalimaan esiintyminen solmukohdissa lasketaan.

Jakalien, metsidlauhan ja eri varpukasvien biomassojen laskemiseksi solmukohtien keskipituuden
avulla médritettiin kullekin kasville biomassakaavat kesind 2004-2005 keritysti aineistosta. Jakilien
kosteus aiheuttaa mittausvirhetti jakélien pituuteen, mutta virhe voidaan poistaa korjaamalla jakéalien
pituutta tietyilld korjauskertoimilla, jotka maéiritettiin vuonna 2005 kerétystd aineistosta. Myds
jékalikoiden kuntoa kuvaavaa luokitusta muutettiin entistd paremmin jékilikoiden ekologista tilaa
kuvaavaksi. Satelliittikuvien luokittelussa on siirrytty ohjatusta luokituksesta puolittain
ohjaamattomaan moniaineistoluokitukseen (Johansen, 2004), jossa useita tarkentavia ja korjaavia
tyovaiheita tehddén ennen ettd jalkeen kuvien luokituksen. Uutena osiona laiduninventointiin on otettu
muun maankdyton vaikutusten arviointi ja seuranta porolaitumilla. Tadssd vaiheessa arvioidaan ns.
infrastruktuurin  viemien ja hiiritsemien alueiden laajuutta paliskunnissa. Tarkoitus on kehittda
jatkossa entistd kokonaisvaltaissmpia analyysejda muun maankdyton ja luontaisten maisematekijéiden
vaikutusten arvioimiseksi porolaidunten tilaan.

Vuoden 2005 aikana inventoitiin neljan Keski- ja Iti-Lapin paliskunnan porolaitumet uudistetuilla
menetelmilld. Naiden paliskuntien jakalikot luokittuivat padsdantdisesti voimakkaasti kuluneiksi,
poikkeuksena kuitenkin Kemin-Sompion ja Pohjois-Sallan erilliset talvilaidunalueet, joissa
jakalikoiden kunto oli selvisti tatd parempi. Erityisesti metsitalouden vaikutuksesta luppolaidunten
maird oli kaikissa paliskunnissa vihentynyt ja vastaavasti varpu-, lehti- ja ruoholaidunten méiira
lisdantynyt. Eri maankdyttéluokat (metséitalous ei mukana) peittivit paliskuntien kokonaispinta-alasta
1,5-2,6% ja alustavasti niiden arvioitiin héiritsevin porolaidunten kayttod alueella, joka kattoi 5,0-
8.9% paliskuntien kokonaispinta-alasta. Porolaidunten inventointimenetelméé kehitetdédn vield vuoden
2006 aikana ja inventoidaan kolmen Keski-Lapin paliskunnan porolaitumet. Vuosina 2007-2009 on
tarkoitus suorittaa koko erityisesti poronhoitoa varten tarkoitetun alueen laiduninventointi uudistetuilla
menetelmilld, mikali sithen saadaan maa- ja metsatalousministerion erillisrahoitus.
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Changes on land-cover in reindeer pastures of the Ivalo
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The research was part of my master’s thesis which I made in the LUIAS-project, funded by the
Academy of Finland. The project was carried out together with Department of Geography, University
of Oulu and the Reindeer Research Station of the Finnish Game and Fisheries Research Institute
(FGFRI) Th studyarea was the Ivalo reindeer herding district which is situated in Northern Lapland, in
the municipality of Inari.

The aim of the research was 1) to study the remote sensing change detection methods and 2) to
evaluate which method would be suitable for detecting changes in reindeer pastures by the existing
remote sensing data (Landsat TM and -ETM+ satellite images). The temporal coverage of the images
was 14 years (1987-2001). One aim was also 3) to evaluate what kind of influences land use and
changes in land use have on reindeer husbandry of the area. There are various remote sensing change
detection methods from which “classification of multitemporal data sets” was used. With this method
the changes of land cover in the reindeer pastures was evaluated.

The area of the Ivalo reindeer herding district was classified to three classes which represent changes:
1) increase of vegetation (mainly changes from logging areas to young forest stands) 2) no-changes 3)
decrease of vegetation (mainly changes from mature forest to logging arcas and roads etc). Because of
the spatial resolution (30 m x 30 m) of the data, it was not possible to form more accurate classes.
From these the “no-changes™ class was largest, covering almost 80% of the Ivalo district. These areas
were located, as expected, mainly on the protected areas of the district. Two other classes formed
approximately 20% of the Ivalo area being almost equal in sizes: “increase of vegetation” 12% and
“degrease of vegetation” 9%. Decrease of vegetation was situated on central and northern parts of the
study area, where loggings have been transferred in the past few years. Increase of vegetation on the
other hand was situated mainly on the central and south-western parts of the arca where forests have
been handled earlier.

The accuracy assessment showed that overall accuracy of the classification was about 83% and
accuracy of different classes varied from 69% to 90%. In the accuracy assessment, the forest stand
data from Finnish Forest and Park Services (Metséhallitus) was used as the ground truth data.
Accuracy figures can be though as good; one has to remember that in remote sensing studies 100%
accuracy is usually never achieved and map is always a generalization of the surrounding world.
Relationship between reindeer husbandry and other users of natural resources can be described
complex. For example forestry can be important part of the reindeer herder’s economy but on the other
hand forestry can reduce utility value of certain area from reindeer husbandry’s point of view. For
example logging and forest handling (cultivation) of reindeer winter pastures can reduce the amount of
ground and arboreal lichens. But on the other hand changed conditions can improve the growth of
some fodder plants.

This kind of change detection studies can be useful in reindeer pasture monitoring. When changes are
located the influences of them can also be evaluated. This used method proved to be relatively easy to
use considering that author had prior remote sensing experience. This kind of studies could be used
when modelling reindeer pasture landscape structure for example fragmentation. In my PhD thesis I
am concentrating on more detailed analysis of reindeer pasture structure (amount of pastures,
fragmentation etc.) and its influences on reindeer pasture use as well as the effects of other forms of
land use on reindeer pasture selection. Also the size and the structure of reindeer home range areas in
different seasons will be studied. The study methods are based on GPS-tracking of reindeer, remote
sensing based change detection and GIS (Geographical Information System) analysis.
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Tutkimus on osa Pro gradu —tutkielmaani, jonka tein Suomen Akatemian rahoittamassa Qulun
yliopiston maantieteen laitoksen ja Riista- ja Kalatalouden tutkimuslaitoksen (RKTL) yhteisessa
LUIAS-hankkeessa. Tutkimusalueena oli Ivalon paliskunnan alue Inarin kunnassa.

Tutkimuksen tarkoituksena oli 1) perehtyd maanpinnan muutoksia tutkittacssa kéaytettaviin
kaukokartoitusmenetelmiin sekd 2) arvioida, millainen menetelméd soveltuisi parhaiten porolaidunten
maisematason muutosten arviointiin kaytettavissi olevalla kaukokartoitusaineistolla (Landsat TM ja -
ETM+ satelliittikuvat). Kuvien kattama aikajakso on 14 vuotta (1987-2001). Lisédksi tarkoitus oli 3)
pohtia millaisia vaikutuksia alueen porotalouteen muutoksilla mahdollisesti on tai tulee olemaan.
Muutosten tutkimiseen kaukokartoituksen avulla on kehitetty lukuisia menetelmid, joista tissd
tutkimuksessa perehdyttiin useisiin ja kokeiltiin kadytinnossd “eri aikoina kuvatun aineistojoukon
yhtaaikaista luokittelua”. Menetelmén avulla tehtiin Ivalon paliskunnasta maankédyton maisematason
muutoksia kuvaava esitys.

Mm. aineiston suuresta resoluutiosta (30 m x 30 m) johtuen paliskunta luokiteltiin lopulta ainoastaan
kolmeen muutosta kuvaavaan luokkaan: 1) kasvillisuuden lisddntyminen, 2) ei-muutosta sekd 3)
kasvillisuuden vaheneminen. Naistd luokista pinta-alallisesti suurin oli ei-muutosta -luokka (Idhes
80% paliskunnan pinta-alasta). Nama alueet sijoittuvat odotetusti esim. suojelualueille. Kaksi
muutosta kuvaavaa luokkaa muodostivat néin ollen 20% paliskunnan pinta-alasta, ollen suurin piirtein
tasapainossa keskendin (noin 12% ja 9%), kuitenkin siten, ettd kasvillisuuden lisdintyminen oli pinta-
alallisesti suurempaa kuin sen viheneminen. Viheneminen sijoittui paliskunnan keski- ja pohjoisosiin
- alueille, joille metsien hakkuut ovat viimevuosina siirtyneet. Kasvillisuuden lisdantyminen
puolestaan sijaitsi alueilla, jotka on késitelty aiemmin ja jotka kasvavat jo taimikkoa (paliskunnan
keski- ja lounaisosiin).

Menetelman tarkkuutta tutkittiin Metsahallitukselta saatujen metsdkuviotietojen avulla. Luokituksen
kokonaistarkkuus oli n. 83% ja eri luokkien luokitusten luotettavuudet vaihtelivat n. 69-95% vililla.
Luotettavuustulosta voidaan tidmén tutkimuksen osalta pitdd hyvénd, silla tulee muistaa ettd
kaukokartoituksen keinoin tehtivassd luokituksessa €1 koskaan piistd sadan prosentin tarkkuuteen -
kartta on aina yleistys ymparoivastd maailmasta.

Porotalouden ja muu maankidytén vilinen suhde on monitahoinen kokonaisuus. Esimerkiksi
metsitalous saattaa tuoda joillekin poronhoitajaperheille tarkean lisi- tai padtulon, mutta se aiheuttaa
my0s muutoksia laitumilla ja ongelmia niiden kayttoon. Esimerkiksi talviaikana erityisen tirkeét
jakalilaitumet saattavat karsia hakkuista ja maan muokkauksista, minkid johdosta jikili osittain
havidvai. Samoin luppolaitumille hakkuut ovat vahingollisia: niiden my6td havidd lupon kasvualusta
kymmeniksi tai jopa sadoiksi vuosiksi, etenkin jos lupon siirtymisestd “emopuusta” taimikkoon ei
huolehdita. Toisaalta kasvuolosuhteiden muutokset voivat parantaa joidenkin ravintokasvien
menestymista alueella.

Menetelma osoittautui kayttokelpoiseksi. Sen kayttoé on suhteellisen helppoa, etenkin jos tekijilld on
aiempaa kaukokartoituskokemusta. Porolaiduntutkimuksessa on jatkossakin hyGtya timén kaltaisista
analyyseistd. Kun muutoksen sijainti saadaan paikannettua, myos sen vaikutusta voidaan paremmin
arvioida. Taménkaltainen muutosluokitus voisi toimia pohjana esimerkiksi maisemarakenteen
muutosta mallinnettacssa. Tulevissa tutkimuksissa keskityn porolaidunten maisemarakenteen
vksityiskohtaisempaan analysointiin (pirstoutuminen, laidunten méérd) seké tutkin porojen laidunten
kayttod suhteessa muuhun maankiyttoon ja maisemarakenteeseen. Aikomuksena on myos tutkia
porojen litkkuvuutta sekd elinpiirin kokoa ja rakennetta eri vuodenaikoina. Aineistona on
satelliittikuvien ja paikkatictoaineistojen lisdksi RKTL:n kerddmé porojen GPS-seuranta-aineisto
Ivalon paliskunnan alueelta.
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Eightyfour per cent of all the nature conservation areas in Finland are situated in the reindeer herding
district which includes nearly one-third of the total land area. The amount of land area protected
increases considerably in the most northern parts of the reindeer herding district called designated arca
for reindeer management. Seventyfour per cent of all the national parks and strict nature reserves in
Finland are situated there. According to the questionary research the attitude of chairmen of reindeer
herding co-operative towards nature conservation was very positive. The pastures in National parks
and strict nature reserves were considered to be in better condition than elsewhere and nearly 70% of
the interviewees considered the areas especially important in the winter and spring time for reindeer.
Protection of large carnivores and hunting restrictions were seen as the most negative aspects in the
nature reserves. Although half of the interviewees thought tourism has negative effects on the reindeer
management in the nature reserves one-third still saw tourism as a vital line of business also for
reindeer husbandry. As a whole the nature conservation was seen as an advantage to the reindeer
husbandry especially against forestry and other land use industries. In the future we are going to find
out more specific how protected areas are used in different seasons and also the number of reindeer
and condition of pastures.

Luonnonsuojelualueiden merkitys Suomen poronhoidolle

Kaikista Suomen luonnonsuojelualucista 84% sijaitsee poronhoito alueella, joka on lihes kolmasosa
koko maan pinta-alasta. Suojellun alan miird kasvaa huomattavasti mentdessd kohti erityisesti
poronhoidolle tarkoitettua aluetta pohjoisessa. Kansallispuistoista ja luonnonpuistoista 74% sijaitsee
talla alueella. Kyselytutkimuksen mukaan poroisintien suhtautuminen luonnonsuojeluun oli erittiin
myonteistd. Porolaitumet kansallis- ja luonnonpuistoissa ovat paremmassa kunnossa kuin muualla ja
70% vastaajista piti nitd alueita erityisen tiarkeind laidunalueina talvella ja kevadlld. Kielteisimpanid
asiana luonnonsuojelualucilla koettiin suurten petojen suojelu ja metsiastyksen rajoitukset. Vaikka
puolet haastatelluista koki turismin aiheuttavan haittaa poronhoidolle suojelualueilla, piti kolmasosa
turismia elintdrkednd porotalouden kannalta. Kaiken kaikkiaan luonnonsuojelu koettiin myonteisesti,
s¢ vahensi metsitalouden ja muiden maankdyttomuotojen vaikutusta porotalouteen. Jatkossa
selvitetdan tarkemmin luonnonsuojelualueiden kayttod eri vuodenaikoina sekd poroméérid ja laidunten
kuntoa.
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In grazing ecology of large herbivores the term hierarchical foraging is often used. Different foraging response
patterns can be displayed at three different levels: patch, landscape and regional level. Semi-domesticated
reindeer (Rangifer tarandus tarandus) in the Swedish mountain chain has been studied to display the use of: the
landscape in relation to vegetation type, topographic features, and distance to hiking trails at the seasonal basis
and at the daily basis (also related to weather parameters) during the snow-free season. In 2002 and 2003, 20 and
30 female reindeer, respectively, in Handdlsdalen and Sirges reindeer herding district was equipped with GPS-
collars. The GPS registered the reindeer positions every hour or every second hour. From the positions the
reindeer kernel home ranges were estimated within four sub periods of the snow-free season. Resource
utilisation functions were developed to express the correlation between the utilisation distribution within the
home ranges and the different habitat variables. It was found that the reindeer preferred meadow, grass heath,
and heath and avoided blocky areas, sparsely vegetated areas, mires and forests. Early in the season the reindeer
used lower altitudes and had small home ranges, while they used higher terrain and had larger home ranges
during mid summer. In mid summer the harassment from insect parasites are severe this is evident in the use of:
high terrain and this is also seen in the daily habitat use where there was an obvious periodic pattern. During
predicted insect harassment periods the reindeer shifted between higher altitudes in day time and lower terrain in
the night time. The reindeer also had a higher velocity during the movements up and down the hillsides. The
reindeer were seemingly indifferent to hiking trails within their home ranges, which however usually coincided
with preferred vegetation types. They avoided arcas with houses and holiday huts during early summer.
Vegetation types, time within season and day and possibilities to avoid insect harassment appear to be key
factors in reindeer habitat selection.

Renens val av habitat pa landskapsniva

I studier av betesekologi anvinds ofta termen hierarkisk betning, dir olika betesmonster brukar urskiljas pa tre
olika nivaer: patch, landskap och regional niva. Har har renens (Rangifer tarandus tarandus) habitatval i relation
till vegetationstyp, topografi och avstand till vandringsleder studerats pa landskapsniva under en hel
barmarkssisong och under dygnet. Habitatvalet har da édven relaterats till viderlek. Under barmarkssisongen
2002 och 2003 utrustades 20 respektive 30 vajor i Handélsdalens- och Sirges sameby med GPS-halsband. GPS-
halsbandet registrerade renarnas positioner en gang i timmen eller varannan timme. Utifrin positionerna
beriknades renarnas hemomraden under fyra olika perioder av barmarkssidsongen. Renens val av habitat inom
hemomradet relaterades sedan till de olika habitatvariablerna. Det visade sig att renen generellt foredrog 6rting,
grashed och rished framf6r block och hillmark, omraden med sparsam vegetation, myrar och skogsomraden.
Tidigt pa sdsongen holl de sig i lagre terrdng och hade mindre hemomriden jamfort med hégsommaren da
hemomradena var bade stérre och lag hogre upp i terringen. Under hogsommaren dr storningar fran
insektsparasiter som storst vilket ocksa kunde mirkas i renens aktivitet under dygnet. En periodicitet kunde
framforallt mirkas under dagar med hog insektsaktivitet, da renarna vandrade hogre upp i terringen under
formiddagen och gick ner igen under kvillen. Renarna rérde sig ocksa fortare under forflyttningarna upp och ner
laings fjillsidan. Avstandet till vandringsleder paverkade inte betesvalet inom hemomradet, men
vandringslederna 1ag titare i omraden med foredragen vegetationstyp. Diremot undvek renarna stugomraden
under forsommaren. Vegetationstyp, tid pa sidsongen och pa dygnet och mgjlighet att undvika insekter verkar
vara avgorande faktorer nir det giller renes habitatval under barmarksisongen.


mailto:anna.skarin@rene.slu.se

66

Economic losses caused by large predators — a case study from
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Total economic losses caused by brown bear, wolf, wolverine and lynx were studied during the
herding year 2002/03 in four herding cooperatives, which differ in their predator numbers and
circumstances for reindeer management. Kallioluoma and Ivalo near the Russian border have
relatively high predator populations, and the reindeer losses per year (mainly by brown bear and wolf)
were on the average 50-65 during 1998-2004. Kisivarsi herding cooperative in western Lapland
borders Sweden and Norway. Losses by predators (mainly wolvering) were high, on the average 260
reindeer per year. Pyhi-Kallio in central Lapland has few predators, and the losses during 1998-2004
were on average 7 reindeer/year.

Besides of the value of killed reindeer, expenses are caused ¢.g. for the searching of killed animals,
and for protecting reindeers from predators. Reindeer herders in the four study areas recorded all the
expenses during the herding year. The expenses for the herding cooperatives and the individual
reindeer owners were calculated separately. Some herding cooperatives compensate reindeer owners
their work and vehicle expenses when herders search for killed reindeer, but the amount of
compensation varies among cooperatives. As the basis for calculations, we used the sums that were
recommended by the Finnish Reindeer Herders® Association. If the cooperative paid less than was
recommended, the remainder was calculated as an expense for the reindeer owner. As a value for the
working hour, we used the mean salary of a working hour paid in agricultural work.

The state compensates the economic value of a killed reindeer to a reindeer owner on the basis ofithe
found carcass. The sum paid is double for the value of reindeer, to compensate also those killed
reindeer which are not found. In all studied cooperatives the total expenses of losses exceeded the
compensations paid by the state. The highest deficit was in Késivarsi, where the total expenses of the
cooperative and owners together were 31 000 € more than the compensations. In Ivalo, the total costs
exceeded 4600 € the compensations. In Pyhi-Kallio, the deficit was about 770 €, and in Kallioluoma
190 €. In Kasivarsi, the whole deficit was targeted to reindeer owners, because the cooperative does
not compensate any expenses to the owners. In Ivalo and Kallioluoma, the cooperative compensates
part of the searching costs, but also in these cooperatives the main costs were targeted to the owners.
In Pyhi-Kallio, the cooperative compensates all the costs, and also the deficit was targeted to the
cooperative.

The results are indicative, because there were some inaccuracy in the calculations. For instance, we
could not calculate all the working hours, because they were not recorded exactly in all cases.
Furthermore, in Késivarsi herding cooperative all the herders did not record their expenses. The results
indicate, however, that the present compensations do not cover the total expenses caused by large
predators, and no compensation was left in our study cooperatives to those killed reindeers that were
not found from the terrain.


mailto:anna-liisa.sippola@ulapland.fi

67

Petovahinkojen taloudellinen merkitys — tapaustutkimus
neljdstd Pohjois-Suomen paliskunnasta

A-L. Sippola’, H. Norberg', M. Renko” & T. Sutinen’
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matkailun tiedekunta.

Tutkimuksessa selvitettiin maasuurpetojen porotaloudelle aiheuttamia vahinkoja ja kustannuksia
neljassd paliskunnassa poronhoitovuonna 2002/03. Tutkimuspaliskunnat (Ivalo, Kallioluoma,
Kasivarsi ja Pyhid-Kallio) poikkeavat toisistaan petokannoiltaan ja poronhoito-olosuhteiltaan.
Kallioluoman ja Ivalon paliskunnat rajoittuvat Venidjan rajaan, ja petovahingot ovat ndissd
paliskunnissa kohtalaisen suuria (keskimdirin 51-65 poroa/v vuosina 1998-2004). Suurimmat
vahingon aiheuttajat ovat karhu ja susi. Késivarren paliskunta Lénsi-Lapissa rajoittuu Norjaan ja
Ruotsiin. Vuosittaiset petovahingot ovat suuret (keskimiérin n. 260 poroa/v), ja suurin vahinkojen
atheuttaja on ahma. Pyhi-Kallion paliskunta sijaitsee Keski-Lapissa, ja alueella on petoja hyvin vihén
(keskiméarin 7 vahinkoa/v.).

Paitsi menetettyjen porojen arvosta, kustannuksia atheutuu mm. petovahinkojen etsinnésté ja porojen
suojelemisesta pedoilta. Poronhoitajat pitivdat poronhoitovuoden ajan ajopéivikirjaa petojen takia
tehdyisti kelkka-, auto- ja moénkijiajoista sekd muista petovahinkojen aiheuttamista kustannuksista.
Laskelmassa pyrittiln ~ erottamaan  yksittéisille poronomistajille ja paliskunnalle aiheutuneet
kustannukset ja korvaukset. Paliskunnissa on vaihteleva kaytinté sen suhteen, kuinka paljon
poromichille maksetaan korvauksia petojen aihcuttamista toistd (palkat ja pdivédrahat) ja
petovahinkojen etsintdin liittyvistd ajoista (kilometrikorvaukset). Korvausperusteina laskelmissa on
kaytetty Paliskuntain vyhdistyksen antamia suosituksia. Mikéli paliskunta maksoi suosituksia
pienemmin korvauksen, timén laskettiin jddvin poronomistajalle kustannukseksi. Poronomistajalle
maksettavan tyon arvona kiytettiin maataloustyontekijin keskituntiansiota arkipyhikorvauksineen
(10,80 €/h).

Valtio korvaa petojen tappamien porojen arvon poronomistajille kaksinkertaisena. Korvauksen
ylimaardiselld osalla pyritddn kattamaan niiden petojen tappamien porojen arvo, joita ei 1oydetd
maastosta. Kaikissa tutkimuspaliskunnissa petovahingoista aiheutuvat kokonaiskustannukset olivat
suuremmat kuin niistd saadut korvaukset. Suurin tappio oli Késivarren paliskunnassa, jossa
poronomistajien ja paliskunnan vhteenlasketut kustannukset olivat yli 31 000 € suuremmat kuin saadut
korvaukset. Ivalon paliskunnan ja sen osakkaiden kustannukset olivat n. 4600 € suuremmat kuin
korvaukset. Pyhi-Kalliossa tappio oli noin 770 € ja Kallioluomassa noin 190 €. Paliskuntien vélill4 oli
suuria eroja siind, kohdistuiko tappio paliskuntaan vai yksittaisiin osakkaisiin. Kasivarressa paliskunta
ei  korvaa lainkaan petovahinkojen etsintikuluja poronomistajille ja tappio kohdistui
kokonaisuudessaan poronomistajille. Ivalossa ja Kallioluomassa paliskunta korvaa etsintikulut
osittain, mutta sielldkin valtaosa kustannuksista kohdistui yksittdisiin poronomistajiin. Pyhd-Kalliossa
kaikki poronhoitoty6t tehddin paliskunnan lukuun, joten myés tappio kohdistui paliskunnalle.

On huomattava, etti laskelmat ovat suuntaa-antavia, koska niihin sisiltyy monia epétarkkuuksia.
Petovahinkojen etsinnin ja porojen suojelun kokonaistyokustannuksia ei pystytty laskemaan tarkasti
tuntimédrien puuttumisen takia. Lisdksi petovahinkojen etsintddn liittyvissd ajokustannuksissa oli
epatarkkuuksia etenkin Kéisivarressa, jossa vain osa petovahinkojen etsintddn osallistuneista
poromichistd piti ajopdivékirjaa. Tulokset viittaavat kuitenkin selkedsti sithen, ettd nykyiset
maasuurpetokorvaukset eivit kata petovahingoista aiheutuneita kokonaiskustannuksia. Yhdessikiin
tutkimuspaliskunnassa ei ma