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A|fred Wegen er (1880 _ 1930) The AWI - a brief overview

Geophysicist / Meteorologist / Climatologist The most Important data
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Establishment of the institute
in Bremerhaven as a foundation
under public law
As of 2006: - Budget: 110 Mio. Euro
- about 800 Employees
Funding: - 90% Federal Ministry of Education and Research (BMBF)
- 8% Federal state Bremen
- 1% Each of the federal states Brandenburg and
Schleswig-Holstein
- External funds
Member of the Helmholtz Association of German Research Centres

1880 * in Berlin
1911 Thermodynamics of the atmosphere

Marine, Coastal and Polar Systems

Oceans
~key role in regulating planetary environment
~home to rich and diverse life

AWI tasks:
Research, Co-ordination, Advice

Coastal areas
«diverse and competing interests
challenge sustainable use

Poles
<Drivers of global climate evolution
=Early indicators of impending
changes
~Adapted ecosystems
~Sea level changes

Objectives require large scale infrastructures




Locations:

Research facilities and infrastructures
around the world

FS ,Polarstern“

Milage since commisioning: 1.232.234 nautical miles
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Research vessels and airplanes

FS ,Polarstern®

Polar Research and supply vessel
Commissioning: 1982

Length: 118 m

crew: 41- 44 persons

Work facilities: 50 scientists and
technicians

www

AWVIE

The AURORA BOREALIS-Project

Development of a new ice-breaking drilling platform

rnando Valero Delgado/Christian Michaelis, AWI

in cooperation with the European Polar Board (EPB) and the European
Consortium of Ocean Research Drilling (ECORD) of the ESF
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Research station

Neumayer-Station

Year-round manned research station

Main research topics in
meteorology, geophysics, air chemistry

Long-term monitoring of ozone, radiation
and aerosols

Base for the supply of the Kohnen-
Station and land expeditions

The Neumayer-Station Il

Estimated cost of the station: 37.0 Mio €

International Cooperation

Europe and World Wide

Cooperation in Marine and Polar
Sciences

Japan Marine Science and Since 1995

Technology Centre (JAMSTEC)

Scientific Cooperation on joint National Institute for Polar 1999-2005
aircraft and groundbased Research of Japan (NIPR), Tokyo
measurements in the Arctic

Cooperation in research and National Institute for Polar 2007-2013
logistic operation in the Arctic and | Research of Japan (NIPR), Tokyo

Antarctic

MOU on Multilateral Scientific National Institute for Polar 2007-2009

Cooperation for the IPY ,,PANDA*
Programm

Research of Japan (NIPR), Tokyo

Neumayer-Station

International Cooperation

Europe and World Wide
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The Earth's climate
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...... based on cartoons from
Ruddiman (2000) ...
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The climate system (see Ruddiman, “Earth’s climate”) The climate system (see Ruddiman, “Earth’s climate”)
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The climate system (see Ruddiman, "Earth’s climate")

The global carbon cycle is largely driven by biology (organics):
On G-1G timescales, atmospheric pCO, is slave to the average
oceanic surface [CO,(aq)]!

Faint Young Sun Hypothesis e
What happens if biology

is turned of?

The ,,Strangelove ocean*‘:

* The surface-deep CO, gradient
disappears
-ff.f,j pp

A Eardy Earth

0.7 0.8 0.9 1
Solar luminosity
relative to present value

* Within 250 yrs atmospheric CO,
increases 2.4 times
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The climate system (see Ruddiman, "Earth’s climate") The climate system (see Ruddiman, "Earth’s climate")
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Hydrological cycle plays a prominent role!

The climate system (see Ruddiman, *Earth's climate’) Deep Water Source Regions are Found in the Atlantic;
Surface Return Flow Originates in the Pacific

Clouds deifi inland frem the oceam

" Evapovation from Frver, ks, L]
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Ocean currents and phase transitions are the basic transport sytem of heat

The climate system (see Ruddiman, "Earth’s climate")

The climate system (see Ruddiman, "Earth’s climate")

Irtial
climate . .
farsing Timescales are important!

CAUSES CUMATE SYSTEM CUIMATE VARIATIONS
Risyromis mpifiod {external forcng] {mternal imberactions ) (imternal responses)

climate ystem Millions of years

B Negateee feedback




The climate system (see Ruddiman, "Earth’s climate")

Fast
spreading

The climate system (see Ruddiman, "Earth’s climate")

CaSi0; + H,CO, cat* Si_“‘
HFCI’
lons dissolved
in river water

S0, + CaCO;
Shells of
ocean plankton

Silicate  Carbonic acid
bedrock in soils

‘Weathering Transport Deposition

on land in rivers in ocean

The climate system (see Ruddiman, "Earth’s climate")
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The climate system (see Ruddiman, "Earth’s climate")

Mass Mountain Slope
precipitation

wasting glaciers

Increased
rock
fragmentation

Increased
weathering

Global cooling

The climate system (see Ruddiman, "Earth’s climate")

Rock weathering is reinforced by vegetation

The climate system (see Ruddiman, "Earth’s climate")
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{mternal imberactions )

CUMATE VARIATIONS
(imternal responses)
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The climate system (see Ruddiman, "Earth’s climate")

A. Eccentricity; 400ka and 100ka

Equinox Northern hemisphere spring

March 21-22
Sun vertical at equator

sm
At
B
e B. Obliuity: 41 kyr
=
_ Solstice ) 4 Solstice
O June 21 December 21-22
1 Sun vertical at Sun vertical at
Vi latitude 231/ latitude 231/,°S
N

Northern hemisphere summer Northern hemisphere winter

Equinox
/ September 22-23

Sun vertical at equaror
Northern hemisphere autumn )

Earth's orbit

Zachos et al. 2001

The climate system (see Ruddiman, “Earth’s climate”)

Milutin Milankovitch
(1879-1958)

CAUSES CUMATE SYSTEM CLIMATE VARIATIONS
(external forcng] {mternal imberactions ) (imternal responses)

born on May 28, 1879 in Dalj, Serbia
1904, doctorate in technical sciences,
Vienna Institute of Technology
1909, faculty position in applied mathe-
matics, University of Belgrade
1914, PoW Austro-Hungarian Army
1920 - 1941, mathematical theory of
climate change
1955, retirement from University
of Belgrade

10's of years

Some Sunspots
CaK line (10A) filtered
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Samuel Heinrich Schwabe wo |
Born on 25 October 1789 in Dessau, near Berlin 153 | "y ]
Pharmaceutical studies in Berlin I 40
Astronomical and botanical researches { 1833 i 138 1
Won his first telescope at a lottery in 1825 1 s 5l o
Sold the family pharmacy in 1829 1635 3 1 |
Died in Dessau on 11 April 1875. 1508 | o |
smay o | |
1538 o | |
s | o
s | E
s 5] {
Table of Schwabe's sunspot e | & |
observations, as published in volume ' | |
1l of Alexander von Humboldt's na| | s |
Sunspots are made of a central, dark and i 154 | " i
! g Kosmos. The Table lists, for years |
roughly circular region (umbra) which is between 1826 and 1850 (first 1945 | E)
surrounded by a lighter ring (penumbra). column), the total number of sunspots s | | '
They can be 1,500 km to >50,000 km in groups observed on that year (second | 1847 | : a
diameter. Their lifetimes measure weeks to column), the number of days without =S i o 1
months, sunspots (third column), and the L] | I o |
number of days forwhichthe Sun | ys%0 | E
was observed (fourth column) b~ ; .
in von Humboldt, A. 1850, Kosmos. Entwurf einer physischen Weltbeschreibung, Stuttgart
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Sunspot numbers for the latest four cycles.
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Sunspot cycles:  Schwabe cycle 10.8-11.3yr
Hale cycle 21.6-22.6yr
Gleissberg cycle 72-83yr

Dalton minimum
AD 1805-1825

Maunder minimum
AD 1640-1700
TSI35 W m 2 less than today

1650 1700 1750 1800 1850
Year AD

.Little ice age"

1900

mean 11 yr
22yr
mean 80 yr

1950




