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Deep Water Horizon, 2010
est. 143 -203 Million gallons crude oil

What does the largest oil spill and
the largest hypoxia zone in history have in common?
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Naturally occurring oil-eating marine
bacterium called

Alcanivorax Borkumensis consumed
about half of the oil spiled.

producing a wide variety of very efficient
oil-degrading enzymes.
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Gulf of Mexico

Areas within the black line
are where hypoxic
conditions are most likely

indicate the better
chance of low oxygen

HOW THE DEAD ZONE FORMS

During the spring, sun-heated
freshwater runoff from the
Mississippi River creates a
barrier layer in the Guif, cutting
off the saltier water below from
contact with oxygen in the air.

Graphic by DAN SWENSON
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Nitrogen and phosphorus

¢ from fertilizer and sewage in

the freshwater layer ignite
huge algae blooms, When the
algae die, they sink into the
saltier water below and
decompose, using up oxygen
in the deeper water.

a Some dead fish
float to surface

DEAD ZONE

i Starved of oxygen and cut off

from resupply, the deeper water
becomes a dead zone. Fish
avoid the area or die in massive

¢ numbers. Tiny organisms that

form the vital base of the Gulf
food chain also die. Winter
brings respite, but spring runoffs
start the cycle anew.

Hypoxia: oxygen depleted areas in the sea.

Causes marine life to die or flea.

> Eutrophication from watershed

> Excess algae and plankton growth

> Bacterial decomposition consumes oxygen



Invisible landscape - an oxymoron?
Why does Landscape architecture

rarely address microbiology?
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Photos: Jorg Sieweke, 2021
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Fountain sculpture inducing erosion and nurturing microbial growth

Narva Hofe: Berlin Oberbaum-City,



Germ theory

Science photo library Streptococcus bacteria. Computer artwork

Robert Koch (1876) showed
connection between specific
microorganisms and the occurrence
of particular diseases: e.g. cholera

Thomas Murner (1512)

Hygiene Hypothesis
Todays increase in sanitization is directly

linked to growing rates of health

problems
Allergies, Asthma, Cancer, etc.

Sick from lack of germs

If you've always gotten sick even from a young age,
it's not too late to build a stronger Immune system.
There are some very easy and safe ways for your
body to begin rebuilding the good bacteria inside:

® @

Nature is a great place to Foods rich in good

o

begin your exposure to bacteria can help to
germs, mold, and replenish your
bacteria. Bonus: Get a microbiome and create a
healthy dose of Vitamin D. healthy gut.

Buy organic and you won't A trusted remedy for

need to scrub your helping with seasonal

produce to death. Keep a allergies, eating local
little of nature's bacteria  honey will help your body
on there to promote a acclimate to the bacteria

stronger immune system. in your area.



Early modern
SANITATION

URBAN HYGIENE

GERM THEORY
ROBERT KOCH 1876
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Cyclic ecosystems in Biosphere
with microbial decomposition

a model for
Circular Economy in the Technosphere

Use less

Renewable energy replaces
fossil fuels; rental or sharing
businesses serve more people
with fewer products,
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No waste

All nutrients flow in cycles.
Almost nothing is released
as a pollutant or dumped
in a landfill.
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Microbiology - Definitions

Microbe: a microscopic organism
Microbiota: a group of microbes
Microbiome: the entire collection of microbes in a given environment and their theatre of activity

Cryptogam: fern, moss, alga, or fungus: a plant or plant-like organism reproducing by spores and
not producing visible flowers or seed.

Holobiont: Discrete ecological unit through symbiosis

Omnipresent: ‘Everything is everywhere’



two nested layers of biodiversity ...

1. Human Microbiome

Microorganisms of the inner layer — human gut, skin, airways

2. Environmental Microbiome

Microorganisms of the outer layer — soil, waters, plants, animals

Human bodies are colonised by microbes from the outer layer

Only 0.00001% of microbial species are human pathogens



1. Human Microbiome

Microorganisms of the inner layer —
human gut, skin, airways

Human Microbiome individually unique
A balanced Microbiome defines health

Recent findings on digestive
and nervous system interaction

Microbiome

IN NUMBERS
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1. Human Microbiome

Gut microbes could drive and potentially cure brain disorders
That might lead to better and easier treatments for brain diseases.
Nature: 3. February, 2021

lllustration by Fabio Buonocore
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Every plant has a microbiome
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Human Microbiome & Environmental Microbiome

Immunoregulation for human health

If a walk in the woods feels healthy,
There is now growing evidence
of beneficial microbial exchange and composition.

Does plant diversity Does restoration return What are the What activities allow
associate with health-related natural enironmental contributions of soil, air, environmental and
environmental microbiomes to urban and leaf surfaces to urban human microbiomes
microbiomes? green spaces? green space microbiomes? to interact?
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Parklands

Restored
vegetation

¥

Remnant
vegetation

Fig. Some key knowledge gaps of the Microbiome Rewilding Hypothesis



Rhizosphere and Mycorrhizosphere

Invisible spheres of Haugerud

Pinus sylvestris

Seots pve g, Furs Granw )

' phyleapdere when o e smce o sbove
gronmd pons of PAarts That [raveden & Natites

e Daowra e

Priapres @ ™o argeit Bosogeal
e w e of stos KO
ol bad, whk i S wpaiedt B the
1eel sart rloce

Phyfiocamedation « » nevssd prooes o
tewradaton of ar g

Betula pendula

Showt ek (wengl | Hargeiyed (natw)

he bem parfomng  tee
peoet tn Laphuse MM e Foa
pvewra et Bate pesiia
Bawte ot &, 30124

Ozone-emitting plants (O}
Tt Mhe grpie sk wud i
Podce & ot of wleve g
wepanchh VOCY They et wab
rmogen sadies W retale hames
Vu gremmcce of nedight e

| o af azre Tha rmsction @ hgfer @ earm
- [ L N L L)
LRS- Irbbenmc w® e e e
§ -~ g e e &t
By G wiel Gacen rwless ey
- ) : ’ v lovely 1 VYOG
» _ Mo l“nuwdmnw—om_ . ! Soute: Agetrehlatea . ¥ 2
Spmtian. Mot e vadarg hacwcs NORI ] : Senert ot w0 NI
00 Methpt o an
(1R b Moves: MOB uachms mathane estied
bom B sters and bed of Molleucs
= 1 (o rarva g te sty chaiwsney) by
. Varte e sriemm Tha hugpeits soiw
e 9rtea bt en) Bt COher Pwe ey —

Somepe fivuy ot ot X021 g 0

e . R i ol X TSRS e
Norwegian University of Life Sciences | Landscape Architecture | Fall Studio GLA Instructor Jorg Sieweke | Florian Opitz




WOOD-WIDE-WEB

in Douglas-fir forests, Canada.

Rhizopogon: spatial topology of tree-mycorrhizal fungus
interaction 30x30m plot containing 67 trees.

DNA markers indicate network of two ectomycorrhizal fungal
species, R. vesiculosus and R. vinicolor.

black dots 338 sample locations

Rhizopogon vesiculosus network blue background,

Rhizopogon vinicolor network with pink.

Lines illustrate the linkages between tree roots encountered in
Rhizopogon ectomycorrhizas

“Mother Tree” with 47 links: by eight R. vesiculosus and three R.

vinicolor networks.

Ref: Beiler, K.J., Simard, S.W. (2015), Topology of tree—mycorrhizal fungus interaction networks in

xeric and mesic Douglas-fir forests.



2. Environmental Microbiome

Microbiome of the

Plant specification optimised for Built Environment
high-stress rooftop environment
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Microbiome-Inspired Green Infrastructure (MIGI) Jake Robinson, PhD



Challenges of a constraint urban site

Root System

Charectine

viows Hood

Imper

Porvious Area

ADAPTATIONS TO THE URBAN GROUND, BOOTS IN THE DESIGN PROCESS Gwendolyn McGinn, Thesis Uva, 2015



Microbiome Rewilding Hypothesis

Urban habitat restoration provides human health benefits
through microbiome rewilding.

i
1'7
ES

‘ & / < @kern Torg Patch

L}

\ { “Skogflekk”, City Studio Oslo, 2020



Domesticated, sterile clones from nurseries
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“Skogflekk”, City Studio Oslo, 2020



The urban forest may already be there!?

urbEn

urban

“skogflekk” / “forest patch”
ecology

nefturel

“Skogflekk”, City Studio Oslo, 2020



Learning how to
manage spontaneous
urban vegetation to
increase its ecological
and social values may
be a more sustainable
strategy than
attempting to restore
historical ecosystems
that flourished before
the city existed.

Peter Del Tredici, 2010

PLANERGRUPPE OBERHAUSEN

ZOLLVEREIN PARK

OUTDOOR FACILITIES OF THE UNESCO WORLD HERITAGE SITE OF THE ZOI_LVEREIN COAL MINE AND COKING PLANT

: The history of Zollverein Park dates back

to the 1990°s. Before the ending of coal
extraction and the termination of coke
production, the area around the winding
towers and coke batteries was an unap-
preciated landscape, a forgotten space:
a no-man‘s-land where flora and fauna

' ' were rather furtive; humans were to be

found rarely, particularly since the former
work place got fenced off, immured and
secured against intruders: a restricted
area in an urban environment.

Under these conditions nature began to
grow: birches and shrubs, ferns and moss
covered the area with a green-coloured
carpet.

Subsequently, the area of the Zollverein
colliery and coking plant took a rapid
development. In 2001 Zollverein beca-
me UNESCO World Heritage, in 2002 a
masterplan for the urban development
of Zollverein was made by OMA/ Rem
Koolhaas which was expanded by ano-
ther masterplan for the so called “indus-
trial nature” Zollverein by Agence Ter/
Henri Bava in 2003. Finally, in 2005 our
interdisciplinary team of landscape archi-
tects, artists, communication designers

1/



Experience shows that without on-
going management, the default
vegetation of the vast majority of urban
landscapes is a cosmopolitan
assemblage of early-successional,
disturbance-tolerant species that are
pre-adapted to the conditions of the
urban environment.

Peter Del Tredici, 2010

Inner-city areas with relatively old

patches of spontaneous vegetation be
actively conserved for urban

biodiversity.

Ingo Kowarik, 2005




Activation of soil microbial life in the rhizosphere.

root havr
up to T

Rhizodepot Diagram:
Root growth with sugar-rich
secretion activates dormant

microorganisms.

A process serving soil
formation, aggregation,
nutrition and increases water

infiltration, and toxin

plant growth promoting
rhlzobacteria
fMeErovatient 1o smineral

breakdown.
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McNear Jr, D. H. (2013) The Rhizosphere
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Graphic: Florian Opitz
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Reinforcing existing cascades to promote biofilm growth

sechmentation, water-biofilm contact on
stone suriace and oxygenation of the water

Renforcing existing cascades with
stones from the site 1o allow for...

attachment microcolony maturation mature biofilm
formalion

Norwegian University of Life Sciences | Landscape Architecture | Fall Studio GLA Instructor Jorg Sieweke | Florian Opitz



Pfeifer’s Paper Chromatography Experiment
Sample: Current Studio Workshop, NMBU 2023

ape Architecture | SPRING St



Pattern zones:

Outer zone
(02Z)

::;?Ls Median zone
MZ

(TR) (MZ)

Central zone
(C2Z)

Pattern characteristics:
Concentricring
Coloured remnants
.Deposit”

Channel

Channel’s opening

Spike

presented based on selected papers (Ford et al., 2019; Ford etal., 2021;
Graciano et al., 2020; Kokornaczyk et al., 2017).

Figure X. Chromatogram features based on Ford et al. (2021) and Kokornaczyk et. al.
(2017). Graphic: Opitz, 2023. Underlaying photo: Bischof Pian, 2017.
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Tree of Life classifications Little friends / Invisible friends
Already and always there.
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') Step up and grow to meet the occasion.

2 Existed before us and will likely outlast us.
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Ernst Haeckel, The Evolution of Man (1879).
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