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The Bayelva site-spring
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Soil temperature (° C)

Yearly trends: permafrost warming
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Yearly trends: active layer thickening

2.2
@ ALT
—— Linear Regression
2.0
E
n 1.8
% 1.6
214
2
1.2
11%98 2000 2002 2004 2006 2008 2010 2012 2014 2016
Year
Maximum annual thaw depth T = Kh|TDD(t)|
) aw
estimated by Stefan-Model: PwLisi O

—fH->



Interactive slides &

Feel free to investigate on your own the
following about Bayelva...




Svalbard -

most recent MAGT near ZAA (°C)

-0

1

|
GTN'P & J 72
Global Terrestrial ;., -
N k f = _
P:m:m[rosotr 10 Biskaborn et al. 2015.
20 &inreview




Landscape view




The Bayelva site-summer
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The Bayelva site-spring




High resolution Digital Elevation Model (taken 2008 with HRSC

camera), 20 cm/px, cell size 0.5 m
White markers indicate eddy covariance towers and/or meteorological

stations in and around Ny-Alesund
—fH-> Boike et al. 2018




Instrumentation
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Instrumentation

- Electronics and
data hub
- Camera

! - Soil profile Il
(temperature, moisture)

- Soll profile |
(temperature, moisture)

- Permafrost borehole
(9 m)

- Weather station
- Snow profile
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- Radiation
- Snow height Il
- Rain
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Soil temperature (° C)
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Yearly trends: active layer
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Seasonal trends: active layer

Dec, Jan, Feb

a ~0.25°Clyear

I I I
Jun, Jul, Aug
5 - ]
o
m o °
o d o
0 a La L, a .
A A
F Y
_5 -
~ 0.1 °Clyear ¢
—10 | I I I I ]
1998 2002 2006 2010 2014
Year

e Winter trend 3x summer trend

for 1998-2017

—fH->

1998 2002 2006

Year

2010 2014

4 cm below surface
B 58 cm below surface
A 133 cm below surface

Boike et al. 2018




Seasonal trends: active layer
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b) Number of days for freezing the active layer (0.01m to 1.41m depth).



Seasonal trends: permafrost

Temperatures [°C]
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Permafrost temperature (°C)

Permafrost temperature (°C)

Seasonal trends: permafrost
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Bayelva compared to global temperatures

Ground Temperature at Bayelva Station (1.33 m Depth)

4 — = Bayelva Station Ground Temperature (anomalies from 1998-2017 mean)
= NCEP Global Average Surface (1000 mb) Air Temperature (anomalies from 1998-2017 mean)
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Effective snow depth: Bayelva
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Monthly mean snow depth
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S,,: mean snow depth each
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M: total cooling period of 6
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Slater et al. (2017)
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Saepth et describes the insulation impact of snow and is an integral value such that the mean snow
depth is weighted by its duration. Three different snow periods (2000, 2006, 2012) have similar
mean values over the period October-May.
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Normalized temperature amplitude

Sdepth,eff
R

Avorm =P + O 1.—e_(

P:. temporal offset between air and soil temperature

amplitudes
Q: temporal nature of snow accumulation

R: effective damping depth

Method based on the paper by Slater et al. (2017)
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Anorm (NnOrmalized temperature amplitude difference)
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Effective snow depth: Bayelva
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Normalized temperature amplitude: Bayelva
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Warming in recent 2 decades, Ny-Alesund

__Annual Mean Surface Temperature
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Mean warming : +1.6 (+/- 0.7) °C/decade
Strongest signal in winter: +3.2 (+/- 0.7) °C/winter

—fH-> Update of Maturilli et al. 2013



Net Radiation Budget [W/m?]

Mean annual net radiation: Bayelva
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Summary of 1998-2017 climate and
permafrost at Bayelva

Warming active layer and permafrost temperatures
Deepening of annual maximum thaw depth
Increasing air temperature and net radiation
Earlier melt-off of snow-cover
Effective Snow Depth represents snow-pack with
high insulation effects
No strong correlation of Sy, e @and air and soll
temperature amplitudes
Correlation (p-value of 0.7) between Sy, and
final day of active layer freeze-back
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Surface energy budget 2008-09

Jul-Aug Oct — mid Mar
Snow free Snow covered

AL

43 Qn Qe
23 23 -0.4 28

i TR

Qq
12 W m?2

e Most energy in summer lost to atmosphere

* Permafrost cooling in winter dominated by AL and Q,,

Westermann et al. 2009, Boike et al. 2012.
Data archived in FLUXNET, European fluxes database cluster, PANGAEA
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Annual CO, budget

Jul-Aug Sep-Oct Nov-May May-Jun
Snow free Snow covered

]

-10 g C m™ 4.6 g 6.4 ¢ -1.4 ¢

o At this site, uptake = emission (2008-2009)
 Shoulder and winter seasons are the unknowns!

Lleers et al. 2014
Data archived in: FLUXNET, European fluxes database cluster, PANGAEA

Eddy data analysis 2007-2017 currently in process!
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