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presentation the recent development of the changes will be presented. New Landsat images for the years 2006, 
2009 (Landsat 5/TM) and 2013 (Landsat 8) are processed and added to the earlier presented time series. By this 
the oscillation of the lichen cover can be traced for a time period of forty years.  Until 1980 Finnmarksvidda 
plateau was regarded as one of the most favourable lichen region in entire Scandinavia, where lichen 
communities represented more than one third of the entire landscape.  In 1987 this amount was reduced to 19 
percent for the winter ranges with a further decrease in 1996 (8.4 %) and 2000 (5.6 %).  In 2006 a minor 
increase in the lichen cover (6.7 %) was recorded, with an approximate equal situation in 2009 (6.1 %). The last 
step of this time series shows a new degradation of the lichen cover in 2013, representing 4.0 percent of the 
winter region. The dramatic increase in the reindeer population, especially during the 1980’s, is regarded as 
one of the main explanation of the problems faced today.  In 1976 the reindeer number in Finnmark was 
estimated to 90 000 animals. In 1988 the stock of herds had increased to 210 000. During the same period the 
vegetation types rich in lichen were considerably reduced compared to one decade before. Damages to the 
vegetation surface, visible as erosion flats or erosion ridges, were reported at several localities within the spring 
and fall areas. Concerning current data on reindeer body-weights, reproduction rates, and mortality describes 
an even more discouraging picture of the today´s herding. Much of a similar situation is reported from other 
herding areas, both in Finland and Sweden. 

One of the most important presentations was held by Scott Goetz, Woods Hole Research 
Centre:   

4:00 PM – 4:30 PM.  Scott Goetz: Arctic vegetation productivity patterns & trends: How well do satellite data 
sets agree? 

His question was: How consistent are various global satellite data NDVI patterns & trends at high 
northern latitudes? 

The answers/conclusions were: 

 The latest version of the GIMMS data set (3g) is decidedly ‘greener’ than the previous one 
(version G), especially post-1997 

 SPOT and SeaWiFS products contain patterns that deviate significantly from MODIS and 
GIMMS data, suggesting artifacts due to sensor inconsistencies, degradation or data 
processing streams. 

 MODIS is the “gold standard” & together with GIMMS-3g are the data sets of choice (we 
believe) 

 Continued comparisons & assessments of NDVI data sets are needed 
o algorithm documentation needs to be easily accessible to users 
o spatio-temporal comparisons like these are somewhat limited 

 
 Linking with scaled field observations (like biomass & productivity) is critical to more robust 

assessments  

Martha Raynolds (University of Alaska) presented a paper concerning the strong relationship 
of arctic transect biomass to circumpolar NDVI, despite the many issues in sampling biomass, 
while Howard Epstein (Virginia University) and Skip Walker (University of Alaska) 
presented scaling issues  and site selection. Rune Storvold (Norut) presented UAS systems 
while Marcel Buchorn (University of Alaska) presented methods and standards for field 
spectrometry in the Arctic. Jarle Bjerke presented a paper on the effects of climate change-
induced plant stress on primary productivity with focus on winter warming in the Nordic 
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Arctic Region and in large areas the productivity was lowered in 2012.   The following pages 
present the program and the list of participants and coauthors.  

Program 

ArcticBiomass Workshop, 2-3 September 2014 

 

Venue: University of Alaska Fairbanks  -  Room 109 Murie Building  

Workshop themes: The focus will be on biomass estimation and monitoring from plot scale to satellite. We also 
welcome presentations on related themes, e.g. circumpolar arctic and boreal monitoring of vegetation, UAS 
systems, spectrometry, etc. Each presentation: Normally 15 minutes and 5 minutes for questions but some 
presentations are extended. 

 

Program 

10:00 AM – 10:10 AM.   Welcome to University of Alaska - Fairbanks  (Martha Raynolds and Skip Walker) 

10:10 AM – 10:30 AM.   Hans Tømmervik, Norwegian Institute for Nature Research (NINA): Presentation of 
the ArcticBiomass project 

 

Land- and vegetation change - Chair: Scott Goetz 

10:30 AM – 10:50 AM. Timo Kumpula, M. Verdonen, Marc Macias-Fauria, and Bruce Forbes: Multiscale and 
multispectral detection and analysis of recent landcover changes in Central Yamal peninsula Russia. 

Coffee  10:50 AM – 11:10 AM 

Climate and productivity - Chair: Scott Goetz 

11:10 AM – 11:30 AM.  Colin Tucker: Projecting changes in snow, vegetation and soil processes in Arctic 
Alaska in response to a changing climate. 

11:30 AM – 11:50 AM. Pieter Beck: Pan-Arctic climate controls on shrub growth and tundra productivity. 

11:50 PM – 0:10 PM. Marc Macias-Fauria, Timo Kumpula and Bruce  Forbes: Pan-Arctic quantification of the 
influence of sea ice on tundra productivity during the last 30 years: possible mechanisms and future prospects. 

0:10 PM – 0:30 PM.   Uma Bhatt: Inter- and intra-annual variability of NDVI and correlations to large-scale 
circulation patterns, sea ice, snow and cloud cover. 

0:30 PM – 1:00 PM. Questions and comments 

Lunch 1 - 2 PM 

Productivity and phenology - Chair: Bruce Forbes 

2:00 PM – 2:20 PM. Taejin Park, Jorge E. Pinzon, Compton J. Tucker, and Ranga B. Myneni: Comparative 
analysis of vegetation index data from AVHRR and MODIS over the boreal-Arctic regions 

2:20 PM – 2:40 PM.  Stein Rune Karlsen: MODIS and Landsat 8 based mapping of the growing season on 
Svalbard in relation to climate and plant production. 

2:40 PM – 3:00 PM. Jarle W. Bjerke, Hans Tømmervik, Stein Rune Karlsen, Kjell Arild Høgda and Jane U. 
Jepsen: The effects of climate change-induced plant stress on primary productivity in the Nordic Arctic Region. 
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3:00 PM – 3:20 PM. Hans Tømmervik, Olav Strand, Per Fauchald, Bernt Johansen, Jarle W. Bjerke, Taejin Park,  
Ranga  B. Myneni and Stein Rune Karlsen: Field- and satellite-based monitoring of trends in biomass of reindeer 
lichen heaths in Finnmarksvidda, Hardangervidda  and North-America. 

3:20 PM – 3:40 PM. Martha Raynolds:  The strong relationship of arctic transect biomass to circumpolar NDVI, 
despite the many issues in sampling biomass. 

Coffee  3:40 - 4:00 PM 

4:00 PM – 4:30 PM.  Scott Goetz: Arctic vegetation productivity patterns & trends: 
How well do satellite data sets agree? 

4:30 PM – 4:45 PM. Hans Tømmervik: Preparation of a review paper concerning efficient biomass estimation 
and monitoring in the Arctic. The background is to produce a paper on improved mapping of biomass in the 
Arctic combining in-situ and remote sensing data.  All are invited to contribute to this paper as co-authors.  

4:45 PM – 5:00 PM Brief discussion.   

7 PM: Dinner (all participants are invited) 

Wednesday 3 September - 9 AM–1 PM: Workshop 

Field sampling methods and use of UAS -  Chair Rune Storvold 

9:00 AM – 9:40 PM.  Donald (Skip) Walker: The North America and Eurasia Arctic Transects: Overview of 
plot-sample methods (species-cover, environmental, soil, biomass & spectral data).  

9:40 AM – 10:00 AM. Marcel Buchorn: Methods and standards for field spectrometry in the Arctic. 

10:00 AM – 10:20 AM. Rune Storvold: Use of UAS in vegetation monitoring 

10:20 AM- 10:40 AM: Coffee 

 

Field sampling methods – spatial scales - monitoring - Chair: Martha Raynolds 

10:40 AM – 11:10 AM. Howard Epstein:  NDVI, LAI, and biomass relationships across spatial scales in arctic 
tundra. 

11:10 AM – 11:40 AM. Eugenie Euskirchen: Measurements and modelling of leaf phenology, plant community 
composition, and carbon fluxes in Arctic Alaska.  

11:40 AM – 00.10 AM Bruce Forbes: Ongoing reindeer herbivory and shrub growth research in northern 
Fennoscandia and Yamal, West Siberia  

0:10 PM – 0:40 PM.  Bernt Johansen, Hans Tømmervik, Jarle Bjerke and Stein Rune Karlsen: Vegetation and 
ecosystem transformation due to reindeer grazing on Finnmarksvidda, Northern Norway.  

0:40 PM – 1:00 PM. Discussions on future work and wrapping up the workshop.  

1 PM – 2 PM: Lunch 

 

2:00 PM – 4:30 PM. Discussions on a special issue in ERL or another journal   

List of participants and authors 

Finland:  

Timo Kumpula, Department of Geographical and Historical Studies, University of Eastern Finland, Joensuu, 
Finland; timo.kumpula@uef.fi.  



7 
 

Mariana Verdonen, Department of Geographical and Historical Studies, University of Eastern Finland, Joensuu, 
Finland; mariana.verdonen.uef.fi.  

Bruce Forbes, Arctic Centre, University of Lapland, Rovaniemi, Finland; bforbes@ulapland.fi 

Norway:  

Bernt Johansen, Northern Research Institute Tromsø, P.O.Box 6434, NO-9294 Tromsø, Norway: 
bernt.johansen@norut.no 

Jarle W. Bjerke Norwegian Institute for Nature Research, Fram Centre, NO-9296 Tromsø, Norway; 
jarle.werner.bjerke.nina.no 

Stein Rune Karlsen, Northern Research Institute Tromsø, P.O.Box 6434, NO-9294 Tromsø, Norway; 
stein.rune.karlsen@norut.no 

Hans Tømmervik, Norwegian Institute for Nature Research - NINA, Fram Centre, NO-9296 Tromsø, Norway; 
hans.tommervik@nina.no 

Rune Storvold, Northern Research Institute Tromsø, P.O.Box 6434, NO-9294 Tromsø, Norway; 
rune.storvold@norut.no 

Olav Strand, Norwegian Institute for Nature Research - NINA, Trondheim, Norway; olav.strand@nina.no 

Per Fauchald, Norwegian Institute for Nature Research - NINA, Fram Centre, NO-9296 Tromsø, Norway; 
per.fauchald@nina.no 

 

United Kingdom: 

Marc Macias-Fauria, Biodiversity Institute, Department of Zoology, University of Oxford, Oxford OX1 3PS, 
UK; marc.maciasfauria@zoo.oxac.uk 

JRC Europe: 

Pieter S. A. Beck, European Commission, Joint Research Centre, Ispra, Italy; psabeck@gmail.com 

USA:  

Ranga B. Myneni, Boston University, Department of Earth & Environment, Boston, MA USA; 
ranga.myneni@gmail.com 

Taejin Park, Boston University, Department of Earth & Environment, Boston, MA USA. taejin1392@gmail.com 

Scott Goetz, Woods Hole Research Centre, Woods Hole, Falmouth, MA USA; sgoetz@whrc.org 

Jorge E. Pinzon, NASA/GSFC,  Mail Code: 618 ,Greenbelt , MD 20771; jorge.e.pinzon@nasa.gov. 

Compton J. Tucker, NASA/GSFC,  NASA/GSFC, Mail Code: 610.9, Greenbelt , MD 20771; 
compton.j.tucker@nasa.gov. 

Colin Tucker: Institute of Arctic Biology Spatial Ecology Lab University of Alaska Fairbanks.Fairbanks, AK 
99775 307-460-8303; cltucker@alaskaedu 

David McGuire, Institute of Arctic Biology Spatial Ecology Lab University of Alaska Fairbanks.Fairbanks, AK 
99775; admquire@alaska.edu 

Donald (Skip) Walker: Alaska Geobotany Center, Institute of Arctic Biology, University of Alaska Fairbanks 
Alaska Geobotany Center PO Box 757000, Fairbanks, AK 99775-7000; dawalker@alaska.edu.  

Martha Raynolds Alaska Geobotany Center, Institute of Arctic Biology, University of Alaska Fairbanks Alaska 
Geobotany Center PO Box 757000, Fairbanks, AK 99775-7000;  mkraynolds@alaska.edu 
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Marcel Buchhorn, Alaska Geobotany Center, Institute of Arctic Biology, University of AlaskaFairbanks Alaska 
Geobotany Center PO Box 757000, Fairbanks, AK 99775-7000; mbuchhorn@alaska.edu 

Uma Bhatt, Dept. of Atmospheric Sciences & Geophysical Institute, University of Alaska Fairbanks. Fairbanks, 
AK 99775; bhatt@gi.alaska.edu 

Howard Epstein, Department of Environmental Sciences, University of Virginia, Clark Hall. 291 McCormick 
Road, P.O. Box 400123, Charlottesville, VA 22904-4123; hee2b@eservices.virginia.edu 

Eugenie Euskirchen, Institute of Arctic Biology, Department of Biology and Wildlife, University of Alaska 
Fairbanks, Fairbanks, AK 99775; seeuskirchen@alaska.edu 

JJ. Frost, Senior Scientist, ABR, Inc. - Environmental Research & Services. PO Box 80410 Fairbanks, 
AK  99708 (907)455-6777 ext. 142 

Matt Macander, Senior Scientist, ABR, Inc. - Environmental Research & Services. PO Box 80410 Fairbanks, 
AK  99708 (907)455-6777 ext. 142 

Vladimir E. Romanovsky, Professor of Geophysics, Geophysical Institute UAF  Fairbanks, AK 99775-7320  
tel.: (907)474-7459 www.permafrostwatch.org, Skype: vladimir.romanovsky  

  



 

Field E

A field 
and sno
mountai
days) an
included
scaling 
winter w
tetragon
EWWA

Figure 3
Timo Ku

Figure 4
Alaska.  

 

Excursion

excursion w
ow cover (de
ins along th
nd in the Fa
d people fro
procedures 

wariming da
na) as we ha

A and WiCL

3.  From the e
umpula.   

4. Browning a

n Denali –

was planned
epth 15 – 20
he Denali H
airbanks - C
om the NAS
from plot t

amage (Figu
ave observe

LAP –projec

excursion al

and  damage

– Denali F

d to be held 
0 cm) on the
ighway (Fig
ircle/Yukon

SA Yamal p
o satellite w
ures 4-6) to
ed in Fenno
cts.  

ong the Dena

e observed on

9 

Fairbanks

in the Tool
e ground we
gure 3) and 
n area (2 da
project, meth
was discusse
o dwarf shru
scandia and

ali Highway

n the dwarf s

 

s – Circle 

lik area but 
e decided in
Denali Nat

ays).  During
hods of biom
ed. On the e
ubs (Empetr
d Svalbard t

y:  Alaska. Br

shrub Empet

- Yukon 

due to snow
nstead to go
tional Parc a
g this excur
mass sampl
excursion w
rum nigrum 
through the 

ruce Forbes, 

trum nigrum

 

w blizzards/
o to the Den
and Preserv
rsion which 
ling as well

we observed 
and Cassio
ArcticBiom

 

 Rune Storvo

 

m.  Denali Hig

/storms 
nali 
ve (3 

also 
 as up-
similar 

ope 
mass, 

old and 

ghway, 



 

Figure 5

 

5.  Severe dammage observved on the dw

10 

warf shrub C

 

Cassiope tetraagona.  Denaali Highway, 

 

Alaska.  


