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Source:International Permafrost Association, 1998,
Circumpolar Active-Layer Permafrost System (CAPS), version 1.0.
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Temperature at 20 m depth ( ‘c )
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Stabilnos¢ permafrostu

Fi1G. 8.14 (A) Thermal stability of
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Poligony mrozowe ulegajgce termokrasowej degradacji

The Permafrost Coastal Systems Network (PerCS-Net)

https://permafrostcoasts.org



Efekt topnienia permafrostu w Jakucji

oS

eh 1; 1

Arctic Today: Maxim Shemetov / Reuters File Photo









http://www.groundtruthtrekking.org/photo/permafrost-melting/




Batagaika Crater
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https://news.uaf.edu/methane  permafrost . aug2016/

Photo by Katey Walter
Anthony



https://news.uaf.edu/methane per
mafrost_aug2016/ . UAF photo by Todd Paris
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Smarter Faster

Take a look at Esieh Lake, the stuff e
of climate change nightmares
Get smarter faster from the

Hello, tipping point. comfort of your inbox.

BRANDON A. WEBER 26 September, 2018
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See our newsletter privacy policy here

MOST POPULAR

e Esieh Lake is in a part of Alaska that's in the Arctic Circle. 7 most valuable college majors

: : needed for the future
e Each day the lake emits methane at a rate equivalent to about 6,000

COWS. Top vets urge dog lovers
— : ; ’ . to stop buying pugs and
e |f more like it are found, it could be an ominous warning of things to bulldogs
come.,

You're invited! From robot 2150 Revolulic
dinosaurs to ending fake - =
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Strauss, J. 2017. Deep Yedoma permafrost: A synthesis of depositional
characteristics and carbon vulnerability. Earth-Science Reviews 172, 75-86
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| Crater 3 - Taymyr Peninsula |
| diameter 13ft (four metres)

)

S K.

Crater 1 - Yamal Peninsula
Diameter 98ft (30 metres)

Crater 2 -Taz distri
Diameter 49ft (15 metres)
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Triple threat: Warmed air resulting
from climate change heats the Arctic
surface, releasing methane in several
ways. @ The top few feet of soll (ac-
tive layer) thaw each summer, emit-
ting small amounts of methane. But
when surface ice melts into pools
that combine into lakes, the water
melts solid permafrost below. Mi-
crobes consume the thawing re-
mains of dead plants and animals
there, burping up lots of methane.

@ In some places, the permafrost
covers deep, old deposits of ice

and gas known as methane hy-
drates, but the disintegrating cap
can open up escape conduits, en-
abling a sudden release. @A thin-
ner layer of permafrost caps hy-
drates slightly offshore, but warming
waters can thaw It, too.

https://www.nature.com/scientificamerican/journa






Writers, S. 2010. Arctic Seabed Methane Stores
Destabilizing And Venting. Fairbanks AL. (SPX).

https://www.ecoshock.org/2014/10/why-lie-to-ourselves-about-methane.html



Wraz z topniejgcym permafrostem zanika zlodzenie
Oceanu Akrycznego




Arctic Sea Ice Extent
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https://nsidc.org/arcticseaicenews/charctic-interactive-sea-ice-graph/
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Arctic Sea Ice Minimum Volumes 1979-2020

https://www.youtube.com/watch?v=GZzEUJ86PCg




Lodowce ulegajg szybkiej recesji

Image © 2015 DigitalGlobe (:()()SIC earth

Data uzyskania obrazu: 9/7/2012  szer. geogr. 63.943383° di. geogr. -16.455702° wys. 40 m  wysokosc punktu widzenia 4.33 km
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International Association of Cryospheric Sciences

Glacier and Permafrost Hazards in Mountains - GAPHAZ

A Scientific Working Group of the
International Association of Clll'yospherlc Sciences (IACS) and
the
International Permafrost Association (IPA)



Oberwanie sie Lodowca Kolka (Kaukaz)
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Kurczy sie lgdolod grenlandzki
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https://arctic.noaa.gov/Report-Card/Report-Card-2019/ArtMID/7916/Article|D/84:
Greenland-Ice-Sheet



Strumienie lodowe przyspieszajg
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Lodowiec Pine Island

wraz z lodowcem
Thwaites Ice Stream coraz
szybciej odprowadza lod
Zachodniej Antarktyki do
Morza Amundsena.
Predkosc sptywania lodu
wynosi obecnie ok 4000 m
na rok.

http://www.antarcticglaciers.org/glaciers-and-climate



Lodowiec Pine Island ma linie grunowania ok. 2000 m p.p.m., ktora cofa sie w gtgb
lgdu i coraz nizej, co powoduje znaczgcy wzrost niestabilnosci catego lodowca.

www.AntarcticGlaciers.org

Pine Island Glacier

Floating ice shelf

Ice flow
3
\\Melting Thinning

\ and recession

Continental shelf

1.Early 1970s. Pine Island Glacier is grounded at a bedrock ridge.

2.Warm, inflowing Circumpolar Deep Water melts the base of the glacier. The glacier steepens and
accelerates.

3.Present day, observed by a remotely operated vehicle (ROV).Glacier is thinning and receding.



Wielkoskalowe C|elen|e sie Lodowca Pine GIaC|er

Joughin, . iin. 2021. Ice-shelf retreat drives recent Pine Island Glacier speedup and Glacier speedup. Science Advances 7 (24).




Zwiekszone topnienie lodowcow Zach. Antarktyki powoduje zmniejszenie
nacisku na komory magmowe, co moze skutkowac¢ uaktywnieniem
subglacjalnych wulkanow.

Wodwczas tempo topnienia Igdolodu dodatkowo przyspieszy...
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van Wyk de Vries et al. A new volcanic province: an inventory of subglacial volcanoes in West
Antarctica. Geological Society, London, Special Publications 461; doi: 10.1144 /SP461.7



Materialy do ¢wiczen

1) Modelowanie grubosci wieloletniej zmarzliny (permafrostu):

gtebokos$¢ spagu permafrostu (GP) =
stopien geotermiczny (SG) x srednia roczna temperatura powietrza (SRTP)

GP = SG x SRTP

Zadanie: Oszacuj do jakiej gtebokosci siega permafrost w Janssonhaugen (Spitsbergen),
gdzie SRTP=-8 C, SG =27,8 m/C

Takg samg operacje wykonaj dla Juvvasshoe (Pd cze$¢ Gor Skandynawskich)
gdzie SRTP =-4 C, SG =111,1 m/C

Jak wytltumaczy¢ otrzymane wyniki i co z nich wynika w swietle zmian klimatu Ziemi?

3 2
Below wl\bove
7 min T 0°C 7 ne

Range of annual
- ground temperature -
. variations | . -

Depth of zero
annual amplitude
(approx. 10 to 20 m)

Permafrost
layer

Geothermal gradient = d7/dZ
e ar

-

Unfrozen

Depth, Z



2) Rzezba polodowcowa

Znajdz na Google Earth lub Google Maps przyktady watow moreny czotowych i bocznych oraz jezior
proglacjalnych w gérach wspétczesnie zlodowaconych (dla 3 lodowcdéw z réznych masywow
gorskich). Nastepnie okres$l wielkos¢ recesiji tych lodowcow od konca Matej Epoki Lodowej (dystans od
czota lodowca do grzbietu najdalej potozonego watu moreny czotowej).

Image ® 2015 DigitalGlobe (:()()SIC earth

Data uzyskania obrazu: 9/7/2012  szer. geogr. 63.943383° df. geogr. -16.455702° wys. 40 m  wysokosc punktu widzenia 4.33 km




Warm,

Increasing CO, & nutrients, decreasing O,  low nutrient water

seos-project.eu/oceancurrents



3) Pytanie trudne - na szostke®

Zastanow sie jaki wptyw na potnocny zasieg Pradu
Potnocnoatlantyckiego moze mieC zwiekszone
topnienie permafrostu | lodowcow na potkuli N ?



