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Installation of temperature loggers

Measurements: Sep 2022 – Sep 2024

Hvitt hus: no measurements 2023/2024



PCCH-Arctic

inside: 
21.7˚C

beneath: 
1.5˚C

next to it:
0.0˚C

some meters 
away: -1.0˚C

Results of temperature loggers

Example: Sykehuset (heated) – Sep 2022 - Sep 2024

entrance:
0.5˚C



Results of temperature loggers
PCCH-Arctic

Effects:

• Higher temperatures beneath heated buildings
     with no air circulation

2022/23 2023/24

Open: -1.3˚C -2.8˚C

Closed, not heated: -0.9˚C -2.0˚C

Closed, heated: 0.9˚C 0.2˚C
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PCCH-Arctic – Polar Climate and Cultural Heritage
WP3 – Climate change and permafrost degradation

1. Temperature measurements in 
Ny-Ålesund

2. Permafrost simulations for 
Adventdalen and Ny-Ålesund

Update PCCH-WP3



PCCH-Arctic

Permafrost simulations for Adventdalen

→ Different model setups necessary



PCCH-Arctic

Slope

Ridge

Valley bottom

Depression
Different permafrost conditions
• Different snow conditions
• Different drainage

Normal snow conditions?
100% snowfall Snow drifts?

>100% snowfall

Snow is blown away?
<100% snowfall

Drainage of soil water
→ Dry conditions

Little drainage
→ normal conditions No drainage

→ wet conditions

Simulation with combination of drainage and snow conditions
→ Which run fits best for which taubanebukk?

Permafrost simulations for Adventdalen
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Snow

Stratigraphy
20% 50% 100% 150%

Drainage
→ dry

Run01 Run02 Run03 Run04

Normal Run05 Run06 Run07 Run08

No drainage
→ wet

Run09 Run10 Run11 Run12

Permafrost simulations for Adventdalen
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• MAGT and ALT are increasing
• MAGT: Little influence of the soil stratigraphy
• ALT: Highest ALT in well drained, blocky soils; lowest ALT for wet soils with an organic layer

Permafrost simulations for Adventdalen
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Snow

Stratigraphy
20% 50% 100% 150%

Drainage
→ dry

Run01 Run02 Run03 Run04

Normal Run05 Run06 Run07 Run08

No drainage
→ wet

Run09 Run10 Run11 Run12

Permafrost simulations for Adventdalen
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Permafrost simulations for Adventdalen

• MAGT and ALT are increasing
• ALT: Little influence of the snow cover
• MAGT: highest MAGT with high snowfall, lowest MAGT with little snowfall;
 scenarios converge towards the end of the century

high snowfall factor

low snowfall factor
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Snow

Stratigraphy
50% 100% 150%

Normal Run13 Run14 Run15

Permafrost simulations for Ny-Ålesund
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Permafrost simulations for Ny-Ålesund

• MAGT and ALT are increasing
• Slight cooling from the 2040s to 2060s
• ALT: Little influence of the snow cover
• MAGT: highest MAGT with high snowfall, lowest MAGT with little snowfall;
 scenarios converge towards the end of the century

high snowfall factor

low snowfall factor
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Summary

• Temperature loggers in Ny-Ålesund show the effect of the buildings
• Data available for 2022-2024
• Higher temperatures beneath heated buildings with no air circulation
• Higher temperatures beneath thick snow deposits
• Data published in Cold Regions Science and Technology
aka

• W

• Simulations for Adventdalen and Ny-Ålesund
• Set of simulations available to represent different settings for Adventdalen and Ny-Ålesund
• Influence of varying soil parameters and snow conditions is accounted for
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