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Global warming
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Global Land—Ocean Temperature Index
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temperature trend 1880-2014, global average change amounts to 1°C
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changes in ocean circulation are an important driver of
regional climate change
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Ocean heat uptake since 19704 CLIMATE

= NEXUS

Energy (ZJ)

300

250

200 A

150 -

100 -

50 1

-100

T Upper Ocean
B Deep Ocean /
[_llce ‘
N Land :
B Atmosphere a

----- Uncertainty

1980 1990 2000 2010
Time (yr)

€ Ocean warming makes up for 93%
of the energy increase in the
climate system

€ 3% is due to warming of the land
areas

€ 1% is due to warming of the
atmosphere

€ 3% is due to ice melt (seaice,
glaciers, ice sheets)

€ Prior to 1970: not enough ocean
data

IPCC AR5



Sea level rise

BN THE

o CLIMATE
. NEXUS

Sea Level Anomaly (mm)
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50 - 1993.0 - 2014.30 linear rate =3.17 +/- 0.4 mm/yr

40 - Annual and semi-annual signal removed
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linear trend
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in sea level 1993-2014 from satellites
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Ocean observing system o CLIMATE
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htfp://moorg.ucsd.edu/
e ship-based and autonomous technologies
e insitu and remote sensing technologies
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Sustained measurements CLIMATE
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What is happening to the Gulf Stream?
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K1 Mooring Central Labrador Sea - Temperature
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...but decadal-scale warming is evident
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collaborative partnership of more than 30 nations from all continents
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17-Oct-2015
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no floats below 2000 m, but that ocean variability is important to global
and regional ocean and climate change
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Temperature over Greenland (°F)

Medieval Warm Period

_, Little Ice Age ~
8,200-Year Event

g -Younger Dryas

Schwartz and Randall 2003

10
Age (Thousand years before present)

Abrupt climate change: should we be worried?
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 they go hand in hand,
 both are needed for prediction
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Global average surface temperature change
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How will climate change regionally?



BNEN THE

n circulation sh h |
Ocean circulation shapes the ¥ CLIMATE

future =2 NEXUS

Mittlere Temperaturanderung
MPI-ESM LR

5 6 7 8 9 10 11 [°C)
© DKRZ / MPI-M




Understanding the ocean’s "o O

role in climate change r— ﬁ“&ﬂ&

The research combines

» cutting-edge instrumental observations

» innovative proxy development

» high-end numerical modelling
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