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Update of Maturilli et al. 2015  

Warming in recent 2 decades, Ny-Ålesund 

Mean warming : +1.6 (+/- 0.7) C/decade 

Strongest signal in winter: +3.2 (+/- 0.7) C/winter 

 

  



• Perennially frozen ground 
with an annual ground 
temperature at or below 0C 
for at least two consecutive 
years 

 

• Covers about 25 % of the land 
masses of the Northern 
Hemisphere 

 

Active layer 

Permafrost  

Permafrost 



Biskaborn et al.  2015.  

& in prep. 

 



The Bayelva site 



Boike et al. 2017. Earth Syst. Sci. Data Discuss., https://doi.org/10.5194/essd-2017-100 

The Bayelva site 



- Weather station 

- Snow profile 

- Radiation  

- Snow height II  

- Rain 

- Electronics and 

data hub 

- Camera 

- Permafrost borehole 

(9 m) 

- Soil profile II 

(temperature, moisture) 

- Soil profile I 

(temperature, moisture) 

The Bayelva site 



Soil characteristics 
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Active layer 

 

• Surface energy balance 

• Biogeochemical processes 

• Organic carbon storage/exchange 

 

 

State variables 

 

• Temperature and water content 

 

 



Temperature , water content, snow 



Yearly trends: degrading permafrost 

Boike et al. 2017 

~ 0.18 C/year  



Seasonal trends: degrading permafrost 

Boike et al. 2017 

Jun, Jul, Aug Dec, Jan, Feb 

~ 0.1 C/summer ~ 0.25 C/winter 

• Winter trend 3x summer trend 

for 1998-2017 



• warming trend in permafrost 2010-2016  

~ 0.05 C/year  



MAT -5.8 °C, JJA 4.0 °C 

September-July snow covered 

Semi desert 

Annual net exchange of water, heat, CO2 

Quantity and direction 

of winter surface energy 

fluxes? 

 

Ecosystem sink or 

source of CO2? 



Oct – mid Mar 

Snow covered 

Jul-Aug 

Snow free 

S 

-122 

L 

43 Qh 

23 

Qe 

23 

Qg 

12 

Qg 

12  

-0.4 28 
2.5 -16 

-5 

Surface energy budget 2008-09 

Westermann et al. 2009, Boike et al. 2012. 

Data archived in FLUXNET, European fluxes database cluster, PANGAEA 

• Most energy in summer lost to atmosphere 

• Permafrost cooling in winter dominated by L and Qh 

W m-2 



Nov-May 

Snow covered 

May-Jun 

Annual CO2 budget 

Jul-Aug 

Snow free 

Sep-Oct 

• At this site,  uptake = emission (2008-2009) 

• Shoulder and winter seasons are the unknowns! 

-1.4 g -10 g C m-2 4.6 g 6.4 g 

Cannone et al. 2015; Lüeers et al. 2014; Uchida et al. in prep.  

Data archived in FLUXNET, European fluxes database cluster, PANGAEA 



ESM model validation: SOCC 

Chadburn et al. 2017 



ESM model validation: SOCC 

Chadburn et al. 2017 



• Permafrost is degrading 

• Independent measurements of surface energy and 

CO2 budget components on various scales (plot to 

landscape) 

• Bayelva data archived and available for model and 

process validation (ESM, snow, soil) 

• High resolution digital elevation model available 

 

Summary 

Digital Elevation Model (2008) 

20 cm/px 

Cell size 0.5 m 

Boike et al. 2017 
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• Operationalize permafrost observing 

networks 

 

• Provide international funding opportunities 

 

• Open access data and consistent archival 

policy required 
 

 

Perspectives and Vision 

European Fluxes 
Database Cluster FLUXNET 



Global Cryosphere Watch Surface Network: CryoNet and Contributing Stations 


