


Ecology in education
Understanding conditions and biodiversity for design, constrcution and more
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TU De I ft Photo: Nico Tillie : Changing environment of Dakakker in Rotterdam in 7 years time, high biodiversity in the city center, peregrine Falcon in the former office tower
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More than urban ecologies...
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4the inaun 0 By 2050, 68% of the world population projected to
live in urban areas (+ 1 billion in upcoming 15 \
years)

Urban footprints growing faster than urban
population (factor19t037) .
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B e ~s > Map crvated by Steflen Niwis, TU Delft using data provided by
UCSD, Natursd Farth, FSA WWF, UNFP-WOMC, CFFF, Mithermeter
al. 2000, Scto et b 2005, UN-DESA




ndigenous knowledge At the Biodiversity COP, linking

and traditional practices

for water and Landscape based Solutions and Bio-Cultural Diversity

bio-cultural diversity
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Landscape-based Solutioné
for Bio-Cultural Diversity
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Steffen Nijhuis, Nico Tillie & Rosa de Wolf
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Applications of landscape-based solutions
employing indigenous or traditional
ethnobotanical and ecosystem knowledge

Regeneration of natural system: ecosystems
and water + local culture + local community
+ livelihoods




Loess Plateau, China. Regeneration ecosystem, 'Fu Delft
livelihoods, soil and groundwater




Chbulua comes f(om thp Hindi word for square. The system™
Seohsists of square shapedembankments. On three sides there are

i  inch wtﬂs and a e is left open to allow rainwater to fill
S Asngné Struéture fills, then the overflow fills the
x :%next cha ni-The chaukas are built uphill from the 3= =
.. Village cnd' wells The Mnter collected in

‘»A the chaukas lshes‘undqrground water aquifers, gradually
feeding the pond: dwells 2R
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System-Habitat-Species
ECOcampus

Qak & beech Forest birds

Wildflowers Insects
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TU Campus Dreamscape

Biotope Map of the campus

arkes Wilemsen's screen

Image by Floris Beijer
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What does that mean for BK faculty square?

Initial proposal & final design: Nico Tillie, Rosa de Wolf — Urban Ecology Design, Rene van der Velde Urban Forestry, Rene Hoonhout Campus & Real Estatate, Scetch design Hosper
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] Urban Climate Grove TU Delft ECOCampus
Cooling and waterstorage T — :

Credits: Nico Tillie, Rosa de Wolf (Urban Ecology Design) René van der Velde
(Urban Forestry) Section Landscape Architecture and René Hoonhout (CREFM)
o , L~ > of campus maintenance did concept, final design and planting schemes

'I(!U Delft Sketch design Bureau Hosper, Implementation design, RHDHV
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Multiple layered biodiversity: plants in valley- slopes-
hills- shrubs and trees

Plankaart Stadsklimaatbos | hoogtes o.bwv. eisen standplaats
LEGENDA

dium cistchum,

ertalis, 2etulz p2) Populus nigra,

tulus unlis

Sorbus intermedis,

x
TU De I ft Water clogging tolerance and elevation and as an extra factor
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Qpening and t'lrjgfirst flowers

g 28 St
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Urban Ecology Design Lab- Rendering Eline Holtes LA and Dariia Alieieva in workscapes of the future workshopweek
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From street trees to new habitats; create linear

forests and bioswales in the city
By Pu Jiang graduation student Urban ecology lab - Landscape architecture 2021

DESIGN INTERVENTION AND ECOSYSTEM SERVICES

design interventions ecosystem services

landscape structures supporting and habitat services

habitats and ecological
corridor for target species

natural layer, mobility layer, cultural services
activity areas layer

recreational benefits

regulating services

cooling down
TERRAIN AND HYDROLOGY STUDIES
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Many (native) species, young and old- more resilient

FOREST SUCCESSION AND MANAGEMENT

riparian ground cover plants riparian forest i perennial  shallow-rooted species  shrub deep-rooted species
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20- 60 cm
Barbanis wugars
CGaltha paluatns subsp. palustns
Epipactis pavsiis
Cardaming pratansis
Lotus peanculius
1LyCopus surpase
Pruneds g
Pulicaria dysenferica
Aanuncus
RAhinanthus mino

Suang fos-cucuy

60 cm
Angalics sytvestris
Cirslum patustre
Fipendut uimens
Hypancum totrapterum
s peevdacorus
Lysimachis vulgarts
Lyt salcaria
Mantha agy

Thakctram fwnm

Vaevian offcinells it &S
Y

Airus ghAincss
Bona papyritera
Friayi

Saiw aba

Saix raghis

Erochm cicutariom

Actiles miVefolum
Barbares wipans

Cantaurna \wcoa

Ahinanthue minar

Crepis Aannis

TroNum anvense

-30 cm

Daucys carola
Echium vusgare
Gabum molugo
subep. avectum fsyn
Gabdum mougo)

Hyparicum perforatum
Hypochwers radicats
Jesione montanss
Loucanthemum waigse

Luz car

-60 cm
-90 cm.

Fagus sytvatca
Poputss Yo
Quevcus petrana
Batuly panculy
Fravinus omus
ule papyrifers
Acer carpinifolum

Malus s

Mexaguioln  Quercus mbur
Sordus aifole  Ta caranta
Cratasgus iaevipat  Acer campestre

Malkss sy s ausy




target species  moving behavior nesting place shelter
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Habitats and corridors for different species

ECOLOGICAL STRATEGIES FOR ARTERIAL NETWORK IN SOUTH

1. improve canopy continuity 2. improve bush continuity 3. improve species richness 4. plant water marginal vegetation,
create terrain, increase water edges
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Urban Bocage- (houtwallen) Native and Bordeaux species irt

biodiversity

Sylva landschapsarchitecten, naturalis, urban ecology, terra nostra,
Gemeente Den Haag, TU campus

1(!U Delft Start with the soil

Delft University of Technology



rned into wild dune plantation and water
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landscape elements...

bee burrows as
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From bee burrows to
continuous bee- or eco

Fupan

Ecologisch netwerk vraagt nieuwe
groentypologieén

Tekst Beeld
Rosa de Wolf en Nico Tillie TU Delft

Ongeveer 70% van de wilde bijen nestelt in de grond. Een plek om te nestelen is
De openbare ruimte in de stad moet functioneren als een ecologisch net zo belangrijk voor het voortbestaan van soorten als voedselplanten. Een

netwerk om te komen tot een klimaatadaptieve en prettige goed aangelegde bijenrug levert beide.
leefomgeving voor zowel mensen als dieren. Vergroening is daarbij

https://platform-groen.nl/dashboard/artikel/ecologisch-netwerk-vraagt-nieuwe-groentypologieen/
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The tea mint garden
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n the hortus
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From Parking to Park(ing)- Faculty of Architecture

2023 vs. 2024 F
The first inhabitants moved into the Be -

Looklng for more mformatlon on the planj
species and de§_gn'7 Have a look at the*
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Voorplein ME
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Focal points
from
biodiversity
village to food-,
green- and blue
village

All with input
from the hortus
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Campus vision

Specie conneclivity through Jaffa cemetery

Hammen farm

Buffer

Flexible water levels

=€ wetlanfd housing and climate,
Bl maetrials and biodiveristy



Grow and test on campus Circularity & Biobased materials in buildings

What ‘archaeologists’ find in old Dutch houses:

- Hemp insulation from the 19th century, still perfectly intact
- Flax insulation that retains heat for 100+ years

- Seagrass that has continued to perform since 1800

- Hay insulation that has lasted for centuries

This is what our ancestors used as insulation:

- Buckwheat husks against moisture, among other things
- Hop cones for soundproofing

- Coconut fibers in cavity walls

- Seagrass under roof tiles

- Hemp in exterior walls

- Source Joost van der Waal
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Vegetable Garden
Sunny side produc-

<) Y tive greens and
~
' \\ FoodForest /1% vegetables
b \ Enrichment of
\ | thecurrent green
\ structure by planting

Green house

\
Planted wind, \ Giisandharbs
breaker \\ \

Eventsquare
Guarded by
vegetation

/ and heritage

Visual connection between
farm, square & green house

Formal garden
Connecting to heritage
and existing facades
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Next steps
Enrich these fields

- Drone — satellite —

- mapping & inventories
- Sensor technology

- Civil engineering

- Economics

- Ethics

- Archaeology

research

WEARABLE SENSORS
FORPLANTS

. o Grey :Wﬁ.te{'/i"ﬁ
Revolunomzmg Crops Wearabl.. How loT is helping tree scientists lear... Wetlanq

Rovlnl(illlmluw o). J|uum
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Delft University of Technology &



4. Some extra notions and synergies
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Daphne Schippersbrug and urban synergies....we need more urban
synergies
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2000 year old concept

<2
TUDelft https://havechanged.blogspot.com/2014/07/roman-villas.html
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2000 year old concept

High rise appartments

All this does not yet match the challenges we
face!
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Fairy tales or .....

the examples are out
there...! Now turn
them into attractive
meaningful designs

Tetubby house
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Biodiversity and
climate challenges
integrated into
buildings and public
spaces
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FUDelft s —— m in Boulogne Billancourt
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At neig hbourhOOd = Synergy between water purification, storage, heat
Ievel stress and biodiversity
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