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Permafrost & climate change

The permafrost
timebomb
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Frozen organic
matter thaws

Emissions from permafrost accelerate
global warming, which then
accelerates the permafrost melt

"4 Carbon is released into

ere in the form
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ng (greenhouse gases)

Methane
(CH,)

A greenhouse
gas 25 times
more effective
at trapping
heat than CO,

3 CH,

and decays
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Mc Murdo Dry valleys Antartica .y
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« Largest ice-free surface in
Antarctica 4,800 km?2.

« Mean annual -30<T<-5°C

« Annual precipitation < 100
mm water equivalent

« One of windiest places on
Earth: Katabatic 320 km/h

« Climate: cold and
extremely arid
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Credit: NASA .
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Planned activities Ny
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SOIL GAS: CONTENT AND ORIGIN
CO,, CH,, ??2Rn and 22°Rn

« DEGASSING OUTPUT

« GEOELECTRICAL SURVEY

« SOIL: PETROGRAPHY

CHARACTERIZATION &

PROPERTIES

SEASONAL TREND OF CO, SOIL

CONCENTRATION
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Geochemical activities ()
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Monitoring probes installation )
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Long range winter monitoring
- CO,

- Temp

« Atmospheric pressure
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Soil CO, —CH, -
flux survey
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Soil and Permafrost sampling =

- Sampled sediments for grainsize and petrography
« Sampled permafrost for TOC
« Permafrost contains CO, and CH, after thawing
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Gas samples from 30-40 cm
depth analysed in the
laboratory in Antarctica

* Predominant gas CO, +
CH,

* Presence of Rn emissions
from shallow regions
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Scott Base lab —/

Gas samples, dissolved gas in the
waters and permafrost are analysed
directly in the Scott Base laboratory
in Antarctica
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Soil gas survey ./

N
seneca @

1390000 Y RIS
® December 2019 [iad -.,\\'«\«‘}"‘\‘ !
® January 2020 ﬂ.,.{ /,’f«" ) W BN
g
U SN :
1388000 B TN Two grids
/mesh 500 m
each

1386000

December

\ 4

warmer
1384000

2

January

1382000 § ‘colder’
\ o
: . | .0 | 2000 4000m
454000 456000 458000 460000 462000 464000 466000
! ISTITUTO NAZIONALE DI GEOFISICA E VULCANOLOGIA 04/05/2020 @UE:::#.;W 14




Soil gas survey

® January 2020
' N-S Profile
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Additional 100
m spacing
profiles to
compare with
geoelectric
profiles
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Soil gas concentra;c,i.on survey vzﬁé’f’“’“‘fSoil CO, — CH, flux survey
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Geoelectrics activities
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GEOELECTRICAL SURVEY IN THE TAYLOR VALLEY (ANTARCTICA)
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We performed a 2D geoelectrical survey to map the depth of the permafrost and the electrical properties of the subsurface

DVDP-11
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We selected two survey areas
1 . SW
according to: oH

- The distribution of the resistivity
values from previous studies

Elevation (m)
o

- Correlation with borehole data ~as50 PN ot bechmant

(DVDP 11, ~320 m deep)

- Logistic constraints
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Field apparatus o/
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We used the Fullwaver system (Gance et al., 2018, Lajaunie et al., . ;_ | <
2018). * T

Current is injected through an induced polarization transmitter,
(VIP 5000, IRIS Instruments). An external generator provides
current for the VIP. The receiving nodes record continuously the
electrical field and the injection electrodes can be moved inside
and outside the receiving nodes with any type of electrode array
configuration. Injected current is recorded on real time on the I-
Fullwaver.

a) V-fullwaver

Transmitter-VIP b) I-fullwaver

-one induced polarization transmitter (VIP)
-ohe current measurement unit called I-Fullwaver

-a set of 2-channels independent receiving nodes
called V-Fullwavers

-a motor generator
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AIMS

Investigate
sediments
properties

Define
permafrost
base

Calibrate
results with
available
boreholes
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Locations of
the survey
lines,
transmission
limits,
receivers
survey lines,
VIP and base
camp in the
Taylor Valley.

P1: 4.5 km
P2:3.8 km
P3:3.2 km
P4:1.8 km
P5:1.6 km
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= mlératlon throilgh the shallow
sediments

CH, and CO, present in the tinowed 2 / B
permafrost '

Emission rates dependanton T )
variations e

First ever emission estimate for CH, and
CO, in Southern Polar Hemisphere

Benchmark for future measurements

Map preferential gas release pathways
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Define thickness of permafrost usmg
geoelectrlcal data e
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