
From human habits via blind 
trust to Swarm Planning

Dr. Rob Roggema
Cittaideale

Politecnico di Milano, 3 June2026
On Complexity, Architecture and the Built Environment



Complicated

Obvious Chaotic

Complex

Predictable Unpredictable

Chronos
Logic
Reason
Concrete tasks
Specialization

Koiros
Coincidence
Uncertainty
Emergence
Holistic

Adaptive

Order Chaos

(Roggema, 2020; Adaptedand integrated from: Gunderson& Holling 2002; Lietaer& Belgin, 2007 ; Roggema, 2019; Snowden, 1999)

exploitation

reorganization

conservation

release
r

K

̡

ỡ



Far from
agreement

Close to
agreement

Close to
certainty

Far from
certaintyStacey-matrix (Stacey, 1996)

1

54

3

2

Political decision-
making and control: 
compromise, 
negotiatin, dominant 
coalitions

Technically rational
decision-making + 
monitoring form of 
control

Judgementaldecision-
making and ideological
control: logical
incrementalism

Garbage-can
decision-making

Brainstorming & 
dialectical enquiry

Intuition Muddling
through

Unprogrammabledecision-making 
тћoutcomesќШrather than solutions

Search for error

Identification, development 
& selection

Agenda-building

Disintegration & anarchy
OR massive avoidance
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Single problem or a couple of problems
Same solutions
Repeatedsolutions

9th and 10th century: The Frysians
Collective reclamation Middelsee
Living on mounds (terp, wierde)
(unoffical) Waterboard

Van Beek et al., 2026
Vos et al., 2018

Hines & IJssennagger-van der Pluijm, 2021

Dutch Waterboards



1122: a collective household groupwas founded
in the area around Wijk bij Duurstede, southeast
of Utrecht, to build and maintain a dam in the Rhine

Conscious directive by
Bishop Godebald, 
Utrecht

Dammingthe Rhine

https://en.wikipedia.org/wiki/Wijk_bij_Duurstede
https://en.wikipedia.org/wiki/Utrecht


1255: The first official waterboard
Hoogheemraadschap Rijnlanden 

a formalcommissionfrom CountWilliam II to coordinateregional
floodprotectionin 1248(with official privileges grantedin 1255

1654 painting by Cesar van Everdingen and Pieter Post

The First!



Change in 770 years

Tasks Waterboards in 2025:

- FloodDefense: Maintainingandreinforcingdikes, 
dunes, andquaysto protect the land from flooding.

- Water Management:Regulatingwater levels in 
polders andwaterwaysto support agriculture, nature, 
andurbanareas.

- Water Quality: Treatingurbanwastewaterand
monitoring the qualityof surfacewater in canals, 
lakes, andstreams. (NEW)

- WaterwayMaintenance:Ensuringthat waterways
remainnavigableandclearof obstructions.

These administrativebodiesensurethat the low-lying
regionsof the Netherlands remainhabitableand
ecologicallysound.

Tasksof waterboards in 1255:

ÅMaintaining dikes, dunes, andwaterways
Å Controlling water levelsin localpolders.
Å Preventingdisastersandorganizingprotection

againstthe seaandrivers



Cassandra

Johan van Veen (Private collection ) Uithuizermeeden, 2020

The muddling through led to a blind spot, 
ignoranceand straightforward rejection of 
ћotherќШideasand warnings



ÑőĲШћƻċŰШéĲĲŰ-ƓũċŰќ 31 January1953

Van Veen, 1948The plan on the desk of the Minister, 31 January1953 (and rejected)



Oneday later: Disaster

CBS, 1953 (dd.7 February1953)

Johan presenting his plan (Source: Rijkswaterstaat)



Stuvel, 1956 Google Earth, 2026

Installation Deltacommission: February1953
Deltaplan presented: October 1955
Deltalaw sent to parliament: November 1955

Fromplan to now



After a period of incrementally
keepingup the waterworks, the
wake-up call was loud and clear. 

Still, we gave the care for our
water safety awayto the
engineer.

We continue to have a blind 
belief in specialization, 
engineering, ratio, computer 
power, knowledgefragmentation

And this will deliver us better
solutions

Probability thinking

The engineer rules



љIf we only pursue a 
type of knowledge
based on what can be
calculated, we will be
turning a blind eyeto
human realityњ
Edgar Morin, 2011
https://guninetwork.org/gunitalks/edgar-morin-professor-national-centre-for-scientific -research/
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Understanding óknowledge ô as something

that comes from relationships and is 

embodied over time through continual

practice is how we can maybe understand

why nobody except First Nations people

can fix our waterways : because we are 

the ones who carry the knowledge of the

Country through which the waterways

flow.

We attempt to apply top -down, non -

relational , disembodied knowledge , 

unfamiliar to Country to try and solve a 

problem , which only compounds it. 
Jack Mitchell, page 127



No ice scenario (happens at 3-4 degreesƽċƖůŔŰŊвЮЮШ
Major cities all under threatвЮ

Source: Weller; Atlas for the end of the World



SwarmPlanning

Possibilism (Ichioka and Pawlyn, 2021)

Á For times of uncertainty (or the unknown)

Á Complex systems (all landscapes and cities are)

Á Emergenceand self-organisation

Á Anticipation of worst case futures

Á Counterintuitive design

Á Positive and imaginativeperspective

Á Twoways: Landscape First and Nature-driven

[Roggema, 2012]



Focus of majority of 
policies and designs

Plan and design for rare 
but expected futures

Common, 
daily events

Planning for 
rare events

Design for unprecedented 
events

Design for unexpected 
futures, highest risks

Potential future Potential future

Nature-driven

Expected futures

Landscape First:
Design for rare, but 
expected future

Landscape First

Nature -driven:
Design for deeply 
unexpected future
Let nature guide us

Nature-driven



Nature-driven

First: Identify the biggestthreats, hazards and risks

Imaginethe worst-worst case scenario

Embraceuncertainty and allow for emergenceand
self-organisation

Make use of the spatial dynamics of natural systems 
resulting from the threat

Createspace and guide these dynamics in the urban
landscape, bypass a possible disaster

Design basedon newly arosen qualities

Embedurban uses

[Roggema et al., 2012] 

Landscape First

First: Understanding the landscape physically, 
culturally, indigenously

Create robust, spacious networks of water, 
ecology, basedon geologyand geomorphology

Fix missing connections and disruptions

Determine the maximally required space for
these networks in extreme conditions

Include unplanned space

And then: embed urban uses



2017
Landscape first
New urban development 
1 million people
Agribusiness complex
Aerotropolis
New International airport

Western Sydney



Credit Drawing: Mushi, Shalala and Young
Winter elective Badgerys Urbanism 
Roggema, 2017

Water system: creeks



Floodprone zone

Credit Drawing: Mushi, Shalala and Young
Winter elective Badgerys Urbanism 
Roggema, 2017


