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Bo M. Vinther, Centre for Ice and Climate, Niels Bohr Institutet

Foredrag til "Big Bang”, Kebenhavn 27. januar 2020.
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Klimaet de seneste 170 ar ICE s\no CLIMATE

Global average temperature 1850-2018
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Sea Ice Concentration, Jan 2019 Sea Ice Concentration, Jan 1979
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National Snow and Ice Data Center, University of Colorado Boulder

near-real-time data

final data

Total Area = 12.1 million sq km Total Area = 12.4 million sq km
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Sea lce Concentration, Sep 2019 Sea Ice Concentration, Sep 1979
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CO, in the atmosphere for the past 60 years |CEANDCL]MATE

Atmospheric CO, at Mauna Loa Observatory
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Width: 1000 km
Thickness: 3 km
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Iskerner fra Grgnland ICE ANDCL]MATE

Camp Century, 1962-66, 1390 m
NGRIP 1996-2004, 3085 m
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Drilling a deep ice core:
EastGRIP tentative time line
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TIME LINE

2015:
2016:
2017:
2018:
2019:
2020:

Move equipment, skiway
Establish facilities, drill to 120 m
Drilling from 120m to 900m.
Drilling from 900m to 1750m
Drilling from 1750m to 2120m
Drilling to bedrock !!
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EastGRIP - landing on the ice ICE%CLIT\E/N]K]EE
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EastGRIP 2016 — camp... |CE§§CL|T\E/N]KTFE
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The importance of running water... ICE -~x0CLIMATE




Constructing Balloon trenches ICE%SCLIMATE .
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Constructing Balloon trenches ICE%SCLIMATE
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EastGRIP - Saturdays [CEWC]_[]\/]ATE
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EastGRIP 2016 - Polar bear ICE \~oCLIMATE
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EastGRIP looking out from below ICE?ﬁgCLlMATE
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The ice core drill ICE ANDCLIMATE .

Intrument, electronic,
and motor section

Bayonetted
“Super Banger”

Inner core barrel

* Ice Core Diameter: 10 cm

* Bore Hole Diameter: 13 cm
 Length of the Drill: 6-7 m

* Core Length: 1.5-2.0 m
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FastGRIP 2016 - starting the drilling |CE “WCLIMATE
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EastGRIP 2016 - the science guy! ICE%‘dCLIMATE
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The drill head with step cutters MAT
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. Fysiske egenskaber
. Gasanalyser

. Urenheder og stgv
. Stabile isotoper

. Arkivstykke
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H2S01 (kg/km2)

NGRIP Annual H,SO, deposition
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Luft-bobler i iskernerne [CEWC]_[MATE
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Malinger pa bobler i isen giver os CO2- %‘y o
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Iskerne 5180 data og fortidens temperaturer |CEANDC]_[]\/]ATE
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Iskerne 6180 - en sammenligning med % .
Grgnlandske temperature-malinger ICE ~~o CLIMATE
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- 3090 meter lang iskerne

- Nzesten 100,000 330 prover

- 125.000 ars historie

NGRIP 8'80 Profile
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Men sa forsvandt isen over Skandinavien ICE ~~o CLIMATE
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Og der er stadig landhaevning... ICE s~ CLIMATE

28

-
-
-

i
S~
-~

e Nuveerende rater for
- . o
landhaavning i mm/ar.

Fra: Miettinen et al.,
Marine Geology 2007.

a

—"
-
-

-




Og efterladen-skaber fra iskappen! CLIMATE

"~

2. 8

-
=
>

B

2 JOMKopIng
Goteborg Boras o
o

Kungsbacka
Frederikshavn

Vendsyssel

Klitmo! Aalbor
Klitmoll borg
N Vaxjo
Halmstad

Viborg Rav\gcrs
Holstebro

‘ Pering Aathus
ingk |G
‘ Helsingborg Kristianstad /<715
Je Sal
. AL L Kgbenhavn Lund
< n i
Tirslundstenen ( B
Roskilde
ESbc{erg < Malmg
Kolding Od%nsc Sjeelland
Fyn Slagelse

Nationalpark
Vadehavet

5
Flensborg



s [
¢ »\
CENTRE FOR

Istiden havde enorme iskapper [CEANDC]_[MATE




SN
Da de smeltede steg havet med 120m !! |CE§§CL]T\E/N]K—[—CE

Poét-GIaCiaI '
Sea Level Rise

€
Santa Catarina+ 40 4
Rio de Janeiro + 4
Senegal + -0 ©
4 -
Meltwater Pulse 1A Malacca Straits ‘ QO
upper bound .80 ®©
Australia >
| Jamaica —
- Last Glacial iti 100 o
, Tahiti O
-~ Maximum ' ‘
Huon Peninsula + w

Barbados + -120

& oy - -_t -
B lower bound —A—

o Sunda/Vietnam Shelf + --140
24 22 20 18 16 14 12 10 8 6 4 2 0
Thousands of Years Ago



Stadig ca. 70m vand bundet i iskapper... ICE A~ *C]_[]\/]ATEI




De er nu - sa smat - begyndt at smelte...

Q“h
% CENTRE FOR

ICE \~oCLIMATE

0
<)
- -500
w
©
£
3 -1000
©
4]
=
< -1500

2004 2006 2008 2010 2012 2014 2016

TIME

Source: climate.nasa.gov 0

G -1000

w0

wn

®

£

- -2000

c

o

c

o

o) -3000

2004 2006 2008

Source: climate.nasa.gov

2010
TIME

2012 2014 2016



s
% CENTRE FOR

Og havet stiger med ca. 3,3mm om aret ICE .\~ CLIMATE

Sea Height Variation (mm)
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Source: climate.nasa.gov
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