42. Fachtagung Holzbau Baden-Wiirttemberg
Stuttgart, 1 Oktober 2020

Konnen wir uns mit Holz aus der
Klimakrise herausbauen?

Prof. Dr. Dr. h.c. Hans Joachim Schellnhuber

Direktor Emeritus, Potsdam-Institut fiir Klimafolgenforschung (PIK);
Mitglied, Pipstliche Akademie der Wissenschaften;
Mitglied, Wissenschaftlicher Beirat Globale Umweltverinderungen (WBGU)
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Präsentationsnotizen
Alternative Titelfolie


5 *O (per mil)

Das Holozan: Vom Eiszeitchaos zum Klimaparadies

Toba
Eruption Holocene

100 go 4 60 40 20 0
Age (kyr before present)

Time Series Source: Johan Rockstrom,
Stockholm Resilience Centre


Vorführender
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Link to web article: http://www.stockholmresilience.org/5.5ea7abe0139d0dada52f11.html

Concerning the Toba eruption, see http://www.sciencedirect.com/science/article/pii/S0277379101001548
Or, e.g. http://en.wikipedia.org/wiki/Toba_catastrophe_theory


Warum sich das Klima andert — lingerfristige Faktoren:

Milankovic Cycles

M. Milankovic

The Greenhouse Effect

1896 S. Arrhenius
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Milanko:
Oben: sceptical science
http://www.skepticalscience.com/co2-lags-temperature-intermediate.htm
Unten:
http://www.eoearth.org/view/article/154612/

Treibhaus:
http://www.weather-climate.org.uk/15.php



Greta Thunberg (Fridays for Future)




Schneeball Erde

B Palenogeography from
global mean surface temperature (°C)  powell et al. (2001)
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Karbon/Perm: Kohlebildung und Kuhlung der Erde

Formation of most of our coal brought Earth close to

global glaciation

Georg Feulner®!

spatsdam Institute for Climate Impact Research, Leibniz Association, D-14412 Potsdam, Germany

Edited by Mark H. Thiemens, University of California, San Diego, La Jolla, CA, and approved September 5, 2017 (received for review July 7, 2017)

The bulk of Earth’s coal deposits used as fossil fuel today was
formed from plant debris during the late Carboniferous and early
Permian periods. The high burial rate of organic carbon corre-
lates with a significant drawdown of atmospheric carbon dioxide
(CO,) at that time. A recent analysis of a high-resolution record
reveals large orbitally driven variations in atmospheric CO, con-
centration between ~150 and 700 ppm for the latest Carbonifer-
ous and very low values of 100 4 80 ppm for the earliest Permian.
Here, | explore the sensitivity of the climate around the Carbonif-
erous/Permian boundary to changes in Earth’s orbital parameters
and in atmospheric CO, using a coupled climate model. The cold-
est orbital configurations are characterized by large axial tilt and
small eccentricities of Earth’s elliptical orbit, whereas the warmest
configuration occurs at minimum tilt, maximum eccentricity, and
a perihelion passage during Northern hemisphere spring. Global
glaciation occurs at CO, concentrations <40 ppm, suggesting a
rather narrow escape from a fully glaciated Snowball Earth state
given the low levels and large fluctuations of atmospheric CO,.
These findings highlight the importance of orbital cycles for the
climate and carbon cycle during the late Paleozoic ice age and
the climatic significance of the fossil carbon stored in Earth’s coal
deposits.

0.05

0.00

e cos (w)

-0.05

Mar

-0.05 0.00 0.05 -0.05 0.00 0.05 -0.05 0.00
e sin (w) e sin () e sin ()
| I

-14 -12 -10 -08 -06 -04 -02 00 02 04
Annual Global Mean Temperature (°C)

0.05

0.05

0.00

-0.05

(®) so0 @

LaLlituus

allluue

(a) 700 ppm COg, & = 22.0° e = 0.069, ® = 270°

90

60

30

0 30 60 90 120 150 180 210 240 270 300 330 360
Longitude

(b) 150 ppm COp, € = 24.5°, & = 0.010, o = 45°
90

60

0 30 60 90 120 150 180 210 240 270 300 330 360
Longitude

T 7 T [
-50 -40 -30 -20 -10 0 10 20 30
Annual Mean Temperature (°C)

Feulner 2017, PNAS



Das Holozan der Revolutionen

Neolithische Revolution < »Industrielle Revolution
Beginn ~ 10 000 v.Chr.
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James Watts Dampfmaschine (1765)
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Historische Erste globale Temperatur-
Entwicklung der CO, - rekonstruktion fiir die
Konzentration vergangenen 11000 Jahre

2020: 417 ppm

Carbon Dioxide Radiative Forcing
(ppm) (Wim?)
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Temperature Anomaly (°C)

Globale Durchschnittstemperatur
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Das Pariser Abkommen

Nations Unies
Conférence sur les Changements Climatiques 2015
COP21/CMP11

Paris -France ?
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Arnaud Bouissou

Bildquelle: https://www.wmo.int/media/

Beschrankung der
Erderwarmung auf

“weit unter” 2 Grad Celsius

Netto-Null Emissionen von
Treibhausgasen nach Mitte des

21. Jahrhunderts

SMEDDE / SG coP2j§

Nationale Emissionsziele
regelmaflig uiberpriift und

verscharft

Industrielander stellen von
2020-2025 jahrlich
100 Milliarden USD bereit



ARTICLE

Tléf@ Near-real-time monitoring of global CO, emissions
COMMUNICATIONS reveals the effects of the COVID-19 pandemic
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Diff in emissions (Mt CO, per day)
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ARTICLE
W\ https://doi.org/10.1038/541467-020-18922-7 OPEN
namre -« — Near-real-time monitoring of global CO, emissions

COMMUNICATIONS reveals the effects of the COVID-19 pandemic
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Risiken am Horizont: Kippelemente im Erdsystem
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Folge des Klimawandels 14.08.2020

Gronlands Eisschild ist verloren

COMMUNICATIONS
* EARTH&ENVIRONMENT i
ARTICLE
13.08.2020 S

Dynamic ice loss from the Greenland Ice Sheet
driven by sustained glacier retreat

Michalea D. King® ', lan M. Howat® ', Salvatore G. Candela', Myoung J. Noh'!, Seonsgu Jeong?,

Brice P. Y. No&l3, Michiel R. van den Broeke® 3, Bert Wouters># & Adelaide Negrete!
- : 1-_! I _*__Ir Tr?_,.r_'_..

Quelle: Michalea King f" i
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Schellnhuber et al. , Nature Climate Change, 2016
Source:
Hans Joachim Schellnhuber, Stefan Rahmstorf, Ricarda Winkelmann, Nature Climate Change, under review
Figure caption:
Global-mean surface temperature evolution from the Last Glacial maximum through the Holocene, based on paleoclimatic proxy data (light gray), instrumental measurements since 1750 AD (HadCRUT data, black) and different global warming scenarios for the future. Threshold ranges for crossing various tipping points where major subsystems of the climate system are destabilized have been added from refs.10, 11, 12, 13, 14, 15 (Note that we follow the tipping point definition of Lenton et al. which does not require irreversibility, so that sea ice cover is included here.) The range for West Antarctica has been adapted to account for the observation that part of it has likely tipped already.


Trajektorien des Erdsystems im Anthropozan

Will Steffen®®, Johan Rockstrém?, Katherine Richardsor, Timothy M. Lenton®, Carl Folke™®, Diana Liverman',

Colin P. Summerhayes?, Anthony D. Barnosky’, Sarah E. Cornelf, Michel Crucifix, Jonathan F. Donges™*,
Ingo Fetzer®, Steven J. Lade®®, Marten Scheffer, Ricarda Winkelmann“™, and Hans Joachim Schellnhuber<™""

Edited by William C. Clark, Harvard University, Cambridge, MA, and approved July 6, 2018 (received for review June 19, 2018)
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Stabilitatslandschaft, die den Weg des Erdsystems aus dem Holozan zeigt
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Steffen et al, 2018, PNAS
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Temperaturentwicklungen der letzten 65 Mio Jahre und potentielle
geohistorische Analoge fur zukiinftiges Klima
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Burke et al. 2018
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Burke et al. 2018, PNAS



Pliozan — Der giinstigste Fall

State may be accessible:
only if Paris 2° C target
is met (a best case
scenario)

Mittleres Pliozan
(vor 3-4 Millionen Jahren)

400-450 ppm o e 0o
£2,0-30C °

+10-22m gt g

(Wandgemalde im Smithsonian Museum)



Miozin — Die jetzige Perspektive

State likely with high
emissions scenario:
QOur current trajectory

Mittleres Miozan
(vor 15-17 Millionen Jahren)

300-500 ppm
+4,0 - 5,0°C

+10-60m

Nordamerika im Miozan
(Wandgemalde im Smithsonian Museum)



Wenn das ganze Eis schmilzt
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National Geographic, 2013








Die ideale Stadt: Eine ewige Obsession

166 Deil' Architete.di Vinc. Scamozzi,

Pienza, Rossellino, 1459 Highrise of Homes, RISE, 1972



| Informelle Siedlungen

Kairo

Source: A. llberg, 2009



WBGU

Wissenschaftlicher Beirat der Bundesregierung
Globale Umweltverdnderungen

Zusammenfassung

Der Umzug der Menschheit:
Die transformative Kraft der Stadte

ey
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..,.E-:-t-l.us-t-'h.n-
B et et

25.April 2016

Ubergabe des WBGU
Urbanisierungsgutachten
an die deutsche
Bundesregierung



Eine triviale Antwort auf die Herausforderung der Nachhaltigkeit:
Nachverdichtung

Dfractal — 2




Entwicklungsbausteine fiir eine Transformation
der Stadte

Dezentralisierte Versorgung mit
erneuerbarer Energie

Digitale Revolution
Cyberspace-Bildung

Additive Fertigung + 3D-Druck
Neuartige Materialien
Kreislaufwirtschaft

Modulare Mobilitat

Urbane Landwirtschaft

etc.


Vorführender
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Fig. 4. Successive cycles of superlinear innovation reset the singularity and
postpone instability and subsequent collapse. (a) Schematic representation:
vertical dashed lines indicate the sequence of potential singularities. Eq. 4,
with N106, predicts tc in decades. (b) The relative population growth rate of
New York City over time reveals periods of accelerated (superexponential)
growth. Successive shorter periods of super exponential growth appear,
separated by brief periods of deceleration. (Inset) tc for each of these periods
vs. population at the onset of the cycle. Observations are well fit by Eq. 4, with
  1.09 (green line).
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SBl Gebaude und der Bausektor smd zusammen
verantwortlich fiir 40% der totalen direkten
und indirekten CO2 Emissionen

~ i

* Vegetation

* Boden
5j° Gebaude
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Vorführender
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There are different sources of carbon emissions, but not too many opportunities where we can store carbon in significant amounts. 
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Unsichtbare Kosten: Bauwesen und Beton

Das globale Bauwesen wird bis 2050 so
viel neue Infrastruktur benotigen wie
bereits seit 1850 errichtet wurde.

Dadurch wird der grof3te Teil des CO,
Budgets (1.5°C) aufgebraucht, wenn
konventionelle Materialien wie Beton
verwendet werden.

Allein in China wurde zwischen 2008 und
2010 so viel Beton verbaut, wie im
gesamten 20. Jahrhundert in den USA

—= Klimaschutz wird in den Stadten entschieden.
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Rohstoffmangel ZEITELONLINE

Der Sand wird knapp

Gemessen am Volumen ist Sand die zweitgrol3te gehandelte Ressource der
Welt. Doch sein Abbau schadet der Umwelt. Die Vereinten Nationen fordern
eine strengere Regulierung.

7. Mai 2019,10:36 Uhr / Quelle: ZEIT OMLINE, dpa, vk / 128 Kommentare

Sand and Sustainability:
Finding new solutions for _
environmental governance environment

United Nations

Of gIObaI Sand resources Environment Programme

Quelle: Zeit Online 07.06.2019, UNEP 2019



.\
S
//\

Biomaterialien im Baubereich
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GLU-
LAMINATED
TIMBER

Glulam is an engineered product made
of two or more layers of lumber glued
tagether with the grain of all layers running
parallel to the length. Its composition

enables the production of & varigty of sizes

and shapes, including curves. Glulam'’s size
I8 limited only by the manufacturing and
transportation capabilities. Glulam has
many advantages over sawn lumber, such
as greater size and strength.

Manufacturing Process:

1. Selection of dimensional lumber

2. Splicing and joining with staggered

finger joints

3. Adhesive application
4. Pressing
5. Sanding
8. Cutting, marking, and packaging

Product Size:
Up ta 20" thick x 7' wide

Application;
Beams, columns, arches, trusses, and walls

Trees Used:

Douglas-Fir Larch, Southern Yellow Pine,
Hem-Fir, and Spruce-Pine-Fir

Fun Fact:

Glulam’s earliest use can be traced to a
bridge built in Bavaria, Germany In the early
1800s. dowever, it wasn't until World War 11
thatiglulam fiourished as a building material
due to developments In waterproof giues
and fabrication technologies.

CROSS-LAMINATED
TIMBER

B s

CLT cansists of several boards stacked ip alternating directions

{
¥
$ 1
! f“ and glued together. To obtain specific structural capacities,
4 i consecutive layers may be plgced in the same direction
|
|
|
{
|

A typical CLT cross-section contains three to seven boards

Manufacturing Process

1 Lumber selection (each plece is up to 2" deep and 9.5" wide) »
2. Lumber grouping and planing

3. Adhesive application
4
5

Panel lay-out and pressing

Cutting marking, and packaging

3 ’ i \ .
Product Size:

Up to 15" thick x 10" wide x 64’ long e

Application:
Walls, floors, roofs, stair and elevator shafts

b
= ' Trees Used:

3 W Douglas-Fir, Spruce-Pine-Fir, Southern Yellow Pine, Black Spruce,

- " and Alaska Yellow Cedar '

[ ]

Y, Fun Fack
To fabricate CLT, some wood manufacturers utilize lumber from
trees killed by the Mountain Pine Beetle.




Hochhauser aus Holz

HoHo
Austria
Sakyamuni Pagoda 84 m
China
67 metres

Treet
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Wood Innovation 53 m

and Design Centre
Canada
30m
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Vorführender
Präsentationsnotizen
Steel and concrete weren't an option when Buddhist monks set about building a 32-metre pagoda at the Learning Temple of the Flourishing Law in Ikaruga, Japan, 14 centuries ago. They put their faith in wood, as did the monks at the Sakyamuni Pagoda in Yingxian, China. Erected in 1056, that structure rises a staggering 67 metres towards the heavens.

These pagodas are still standing today, a testament to the strength and durability of wood. Kilogram for kilogram, wood is stronger than both steel and concrete, and wooden buildings are generally good at withstanding earthquakes. But wood has developed a bad reputation over the centuries, because of catastrophic blazes that levelled cities such as London, New York and Chicago before modern fire-suppression strategies emerged.


Nature Stidte in der Evolution des Kohlenstoffkreislaufes

sustainability

Perspective | Published: 27 January 2020

Buildings as a global carbon sink

Galina Churkina &, Alan Organschi, Christopher P. O. Reyer, Andrew Ruff, Kira Vinke,
Zhu Liu, Barbara K. Reck, T. E. Graedel & Hans Joachim Schellnhuber

BIOBASIERTE
MINERALBASIERTE MATERIALIEN MATERIALIEN
Masonry Concrete Steel Composite : Glulam  Bamboo [ah)
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Gebaude als globale Kohlenstoffsenke

71 GT

2 016 GT

AUSGESTOBEN

GESPEICHERT ‘I 0% 90%

0.4 GT NEUE URBANE GEBAUDE IN 2050
HOLZ STAHL+

BETON




Gebaude als globale Kohlenstoffsenke

28 GT
co,
AUSGESTOBEN 7 GT
GESPEICHERT 90% 1 0%
NEUE URBANE GEBAUDE IN 2050
HOLZ STAHL+

BETON

75 GT
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C Emissionen aus Waeldern nach die Holzernte sind nicht eingegriffen. 


Globaler Verlust der Waldflache

Global Forest Change Project FAZ, 01.09.2019, Nr. 35, S. 54-55



Ist der Kipppunkt zum Bu'q_h‘en-;;—Mig_chwald érréichg?'

uelle; Bundespolizei
E -ﬁ.-'-.' l ‘.
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https://aiswetter-a.akamaihd.net/masters/1389997/1282x721/tote-baeume-rund-um-den-brocken-waldsterben-im-harz.jpg

https://arc-anglerfish-eu-central-1-prod-rtl.s3.amazonaws.com/public/AP3YA7KW4XDLZRX4B3EGHJQQNU.jpg


Keine Frage!

Die Dekarbonisierung muss durch die
Erhaltung und Regeneration natiirlicher
Kohlenstoffsenken unterstiitzt werden.

SCiellce Contents ~ News ~ Careers ~ Journals ~

SHARE REPORT
[+ ) The global tree restoration potential
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Wildfires in the Amazon basin
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Stidte im globalen Kohlestoffkreislauf

ENTSTEHUNG DES
KOHLENSTOFFVORRATES

Churkina et al. Nature Sustainability: 2020


Vorführender
Präsentationsnotizen
Saedte wo Gebaude aus biobasierte Materialen gebaut sind können C Senken werden und helfen Kohlenstoffvorraetes aufbauen und CO2 Concentrationen in Atmosphäre senken. Es ist aber wichtig dass 
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Das Original: Bauhaus (1919 — 1933)

* Gegrindet von Walter
Gropius in Weimar; spater
Dessau und Berlin.

* Ein Experimentierfeld der
freien und angewandten
Kunst, der Gestaltung, der
Architektur und der
Padagogik.

* Revolutioniert in knapp 14
Jahren Architektur, Kunst
und Handwerk.




Unter einem Dach: Leben, Handwerk & Kunst

BAUPLATZ
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Die Bauhausmeister: Josef Albers, Hinnerk Scheper, Georg Muche, Laszlé6 Moholy-

Nagy, Herbert Bayer, Joost Schmidt, Walter Gropius, Marcel Breuer, Wassily Kandinsky,
Paul Klee, Lyonel Feininger, Gunta Stolzl, Oskar Schlemmer, 1926

Schema zum Aufbau der Lehre am Bauhaus, Gestaltung:
Walter Gropius, 1923. © VG Bild-Kunst Bonn, 2016.



Walter Gropius (1919-1928)
,Gute Architektur sollte eine Widerspiegelung des Lebens selbst

sein, und das impliziert eine intime Kenntnis biologischer, sozialer,
technischer und kiinstlerischer Probleme.”

Hannes Meyer (1928-1930)

,Ein Kollektiv ist umso leistungsfahiger, je unterschiedlicher die
Talente der Mitwirkenden.”

Ludwig Mies van der Rohe (1930-1933)

,Wir sollten uns bemihen, Natur, Hauser und Menschen zu einer
hoheren Einheit zusammenzubringen.”




Bauhaus der Erde

... ist eine Innovations-Werkstatt, die sich dem
Paradigmenwechsel zu nachhaltiger Architektur,
Ernahrung und Kleidung im Zeichen der ,,Grolsen
Transformation” widmet.



Schwerpunkt Themen
Bauhaus der Erde

 Architektonisches Narrativ der Grol3en
Transformation

* Aspekte einer Klima-Architektur

* Materialwende

* Formensprache der Nachhaltigkeit
e Prekar-Architektur”

e Polyzentrische Raumgestaltung



European Commission - Speech

State of the Union Address by President von der Leyen at the European
Parliament Plenary

Brussels, 16 September 2020

Building the world we want to live in:

A Union of vitality in a world of
fragility




Building the world we want to live in:
A Union of vitality in a world of fragility

The second example are the buildings we live and work in. Our buildings generate 40% of
our emissions. They need to become less wasteful, less expensive and more sustainable.
And we know that the construction sector can even be turned from a carbon source into a
carbon sink, if organic building materials like wood and smart technologies like Al are
applied.

| want NextGenerationEU to kickstart a European renovation wave and make our Union a
leader in the circular economy.

But this is not just an environmental or economic project: it needs to be a new cultural
project for Europe. Every movement has its own look and feel. And we need to give our
systemic change its own distinct aesthetic — to match style with sustainability.

This is why we will set up a new European Bauhaus — a co-creation space where architects,
artists, students, engineers, designers work together to make that happen.

This is NextGenerationEU. This is shaping the world we want to live in.
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