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1. Underlying climate assessments. 

2. EU climate framework and key regional concerns in the 

Arctic. 

3. Changes in the sea ice and their implications. 

4. Three-fold effects of Changes in permafrost: 

  A) - Coastal erosion; 

  B) - Urban and industrial infrastructure; 

  C) - Methane emissions. 

5. Conclusions. 

Presentation outline 



  1991     1995     2001      2007     2014 

Arctic Climate Impact 

Assessment (ACIA), 2005 

1. International prospective 

WG-1,Scientific basis 

WG-2,Impacts and adaptation 

WG-3,Mitigation of climate change 

Snow, Water, Ice and Permafrost 

in the Arctic (SWIPA), 2011 

Ongoing update in 2015 

IPCC Assessment reports (www.ipcc.ch) 

Arctic Council 



1. Russian prospective of climate change 

            Assessment reports 2008        2014 

http://voeikovmgo.ru/images/download/ 

2005 ï Strategic forecast of climate 

change impacts ion Russia 

2012 ï methods for evaluation of 

climate change impacts  



Victor Tkachenko: «Previously one could go sealï hunting 

on the ice until the end of June; now it is dangerous to walk 

on the ice already in May. Thaws with rains may occur even 

in January. I canôt recall such things happening before. 

Some places used to be covered with ice crust all year 

round, are melting everywhere now.» 

«Sea ice forms later and breaks up a month earlier. Many of 

the people in my village remember ice melting that used to 

last all summer, and there is no more old ice left. More polar 

bears come closer to the walrus settlement and our village. 

Bears depend on sea ice to get to their prey, mostly seals 

and without sea ice their hunting ground is shrinking.» 

1. Traditional Knowledge of indigenous peoples 



Temperature change (1986-2005 to 2081-2100) Precipitation change (1986-2005 to 2081-2100) 

1. Projected changes (IPCC, WG-1 SPM, 2014)  



 

Â EU goal: to maintain global warming at + 

2°C (pre - industrial times)  

Â This goal will limit the risks and 

magnitude of climate change but will not 

avoid all impacts  

Â Adaptation will be a necessary and 

complementary effort to mitigation  

Â The more Mitigation the less Adaptation 

will be required and vice versa  
ADAPTATION  

MITIGATION  

2. EU CLIMATE FRAMEWORK 

 

http://ec.europa.eu/environment/climat/adaptation/index_en.htm 

 



2. EU regional  
concerns  
 
(The 2 ÁC EU Target..., 2008) 

Â Most vulnerable 
areas in Europe:  

Č Southern Europe 
and the 
Mediterranean 
Basin 

Č Mountain areas, in 
particular the Alps 

Č Coastal zones, 
densely populated 
floodplains 

Č Arctic region. 

 

Source: EEA, 2008 



2. EU regional concerns  Harrison et al., 2015 



1. How does + 2°C global warming scale down to the 

Arctic? 

2. What are the key regional concerns and do they 

have climate thresholds?  

3. Which of the critical thresholds and where in the 

Arctic are likely to be crossed under the +2 °C 

climate warming? 

2. Questions with regard to the Arctic  
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Zonal temperature 

northward of 65 ÁN 

changes at approximately 

twice the Global rate 

The year 2014 was 0.69°C 

above the  

20th century average of 13.9°C  

Global temperature 

anomaly 

http://www.ncdc.noaa.gov/cag/time-

series/global/globe/land_ocean/ytd/12/1880-2014  

1880   1900   1920   1940  1960  1980   2000 



2. Key regional environmental impacts in the Arctic 

IPCC, WG-2, 2014 



5.3 mln. km2 

2014 

3. Changes in the sea ice and economic implications 

Observations 
Ensemble  

projection 

70% of ice is 1-2 

years old, 95% is 

younger than 5 

years.  

1981-2010 mean=6.5 million km2 

  

http://www.arctic.noaa.gov/detect/ice-seaice.shtml  

Mokhov and Khon, 2010 

Projections of the sea ice extent Projected navigation along the NSR 

http://maps.grida.no/library/files/storage/5_routes.png


3. 



3. Three strategies in the warming and de-icing 

Arctic 

1. International collaboration in resource exploitation and 

transportation along the NSR. (Iceland, Finland, 

Sweden)  

2. Strategy based on competition and race for resources 

in the Arctic (USA, Canada, Denmark, in part Norway) 

3. Combination of international partnership in some 

areas and competition in the other (EU, China, Japan, 

South Korea, Russia). 



3. Socio-economical and geopolitical implications  

Russia Norway 

Russian line 

Norwegian 

line 



4. Terrestrial permafrost: key concerns 

CH4 
Water 

Aerobic 

Permafrost 

Coastal erosion  

Photo: Mikhail Grigoriev Photo: D. Streletskiy 

Impacts on the infrastructure and 

human wellbeing 

Photo: Trofim Maksimov 

Impacts on ecosystems Methane emissions and 

impact on global climate 



2000 2050 

2100 

Continuous (T< -4ÁC) 

Discontinuous (-4ÁC<T< -1.5ÁC) 

Sporadic (-1.5ÁC<T< -0ÁC) 

Thawing permafrost 

4. Permafrost 

projections 



Laptev sea 

4a. Disappearing Arctic coasts (up to 10 km2 /year). 
 

Anisimov, 2010 

0.3 ï 1.9 m/year 

0.3 ï 1.6 m/year 

East Siberian sea 



4a. Some of the 

Arctic islands 

disappeared in 

the 20th century 
 

Anisimov, 2010 



4b. Russian Urban Arctic 
(Streletskiy and Shiklomanov, 2015) 



  Yakutsk, July 2005   Barrow, Alaska 

Salekhard, June 2012 

4b. Different concepts of living in the North 

  Norilsk, Russia 

Urban development projects 

  Barrow, Alaska 



  BARROW AK, USA 
Population 4,212 

71°мт пп b мрс°пр рф ² 

4b 



NORILSK, RF 
Population 175,365  

69°рм b  уу°мо 9 

4b 



(Streletskiy and Shiklomanov, 2015) 

4b 

Net 

economic 

gain 



(Streletskiy and Shiklomanov, 2015) 

4b 

Net 

economic 

loss 



(Streletskiy and Shiklomanov, 2015) 

4b 

Net 

economic 

loss 



Permafrost Hazard potential, 2050 HadCM3 projection (Anisimov et al., 2010 ) 

low moderate high 


