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Pieter Caland

Making a ‘New Waterway’: a Game Changer
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Mid 19th century: Three reasons “to do something”
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3. Increasing German pressure to improve waterways



Rhine-Meuse deltal1850
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The big family of ship canals
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Port of Rotterdam 2¢ largest petrochemical complex of the world
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Port of Rotterdam: > 60% land use by transshipment, storage and processing of fossil fuels
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The economic system of the Rhine corridor.
Demangeon and Febvre, ‘Le Rhin’, 1935.




Figure 11. Daily transit volumes through world maritime oil chokepoints

Note: All estimates in million barrels per day. Includes crude oil and petroleum liquids.
Based on 2016 data.

Source: U.S. Energy Information Administration.



The delta — a dynamic and adaptive territory

5500 v. Chr (6500 BP)

Legenda

Holoceen landschap
Strandwallen en duinen

Getijdegebied (zandwadden, siikken
en kwelders)
Veenmoeras en komgronden grote rivieren

ndlusief vertande
I 0al van de grote rivieren (niet overveend)
1 Rivierduinen (donken)
Open water (Nocrdzee, lagunes en arote
fivieren)
——— Beken en kleine rivieren

Pleistoceen landschap
Fleistocene of oudere gronden aan maaiveld
dieper -6 m NAP
-6 1 OmNAP
0/ 10mNAP
10 / 20m NAP
20 / 50m NAP
B 50/ 100mNAP
B 100 / 200m NAP

The Netherlands 5500 BC

500 v. Chr (2450 BP)

500 BC

800 n. Chr (1150 BP)

Legenda
Holoceen landschap
Strandwallen en duinen

Getijdegebied (zandwadden, sikken
en kwelders)
[ Veermoeras en komgronden grote rivieren
(inclusief verlande stroomgordels/crevassen)
I Dal van de grote rivieren (niet overveend)

100 Rivierduinen (donken)
Open water (Nocrdzee, lagunes en grote
tivieren)
——— Beken en kleine rivieren
Pleistoceen landschap
Pleistocene of oudere gronden aan maaiveld
dieper 6 m NAP
6 1 OmNAP
0/ 10mNAP
10 / 20m NAP
20 / 50m NAP
B 50/ 100mNAP
B 100 / 200m NAP

800 AD

Legenda

Holoceen landschap
Srandwallen en duinen
Getijdegebied (zandwadden, sikken
en kwelders)
[ Veermoeras en komgronden grote riviren
\ (inclusief verlande stroomgordels/crevassen)
Dal van de grote rivieren (niet overveend)
! [ Rivierduinen (donken)

Open water (Noordzee, lagunes en grote
fivieren)

——— Beken en kleine rivieren
Pleistoceen landschap
Fleistocene of oudere gronden aan maaiveld
dieper -6 m NAP
-6 1 OmNAP
0/ 10mNAP
10 / 20m NAP
20 / 50m NAP
B 5o/ 100mNaP
B 100 / 200m NAP

© Peter Vos RCE/TNO/Deltares



The delta — a dynamic and adaptive territory

‘ecosystem services’ costanaetal 1997

Coast of Goeree-Overflakkee, © Rijkswaterstaat Coast of Texel, © Threes Anna

Building with nature Erosion by nature



Working together
with water

A living land builds for its future

Findings of the Deltacommissie 2008 | SUMMARY AND CONCLUSIONS
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Rhine and Meuse main river discharge 14 century




Rhine and Meuse main river discharge 14 century
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Rhine and Meuse main river discharge mid 19t century




Rhine and Meuse main river discharge mid 19t century
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Rhine and Meuse main river discharge 2022

~99% - 75% Q ,A\/




Rhine and Meuse main river discharge 2022

~99% -75% i/‘\&




" Historic map of Rotterdam region (1857) with current topography
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https://www.rijnmond.nl/nieuws/127190/Historische-kaart-van-Rotterdam-en-het-water
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New Waterway: from estuary to ship canal

16th — 19t century 205t century

.

The river mouth as an estuary: broad and shallow The river mouth as a shipping channel: narrow and deep



New Waterway: from estuary to ship canal

EACH YEAR:

Sediment

SEA AND RIVERS deposits

Dredging,
Dumping in the sea

Bron: HBR/RWS 2018
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New Waterway: from estuary to ship canal

2017 — 2018: Deepening Nieuwe Waterweg from 14,8 to 16,3 m -MSL



The lower Rhine river basin as a machine

Annual average discharge of m
Rhine and Maas 2000-2011 g

North Sea

Afsluitdijk

NETf’fHERLANDS

Amslevdam
R||nkanaal

Hollandsche lJssel barrier

Hartel barrier

s—
Rhine = 12.000m"/s ~ Haringviiet = 8.000m"/s BM = Beneden-Merwede
Rhine= 2000m’/s — Haringviiet = 400m"s DK = Dordtse Kil
/ Rhine < 1,000 m%/s — Haringvliet = Om’ls NM = Nieuwe Merwede

w

100% Maas = 11,3% Rhine
Maas + Rhine =111,3%
The water proportions reported are

‘ calculated on base of the flow rates (
"fte:sche\° SRy R :"‘:"::';:;’; Regulation system Pannerden

Haringvliet dam w BELGIUM
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© Dorbecker (Chumwa) 2016



1: Ecosystem under threat

Loss of ecosystem services

——

Coast of Texel, © Threes Anna

Building with nature Erosion by nature



2: More high water events in the Rotterdam region

historical changes in tidal range at Rotterdam
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3: Increasing salt water intrusion; problems with fresh water supply

gebieden met interne verzilting door
zoute kwel

- | gebied met grondwater eniof
| oppervlaktewater>200 mg CI"/L

gebied met opperviaktewater
>600mg CI'/L

gebieden met externe verzilting door
zeewater indringing in waterlopen

=) | zoutindringing 2008-2050

=% | zoutindringing 20502100

kwetsbare functies

* verzilting probleem voor teelt
van bollen, tuinbouw, bomen, fruit

- verzilting probleem voor
stedelijk groen en natuur

From: Kaartenatlas Nationaal Waterplan




Delta program Rijnmond-Drechsteden

Legenda

WA IR

Sterke Urbane Dijken
doorontwikkelen waterfront

Robuuste Zeeklei Eilanden
ruimte voor ontwikkeling

Toekomstbestendige Rivierdijken
meer flexibiliteit voor de toekomst

Meer Ruimte voor de Rivier
dijkversterking en rivierverruiming in een krachtig samenspel

Delta program Rijnmond-Drechtsteden ‘prefered strategy’ 2014



Delta program Rijnmond-Drechtsteden

Now: 60.000 people living in unembanked areas

Legenda
Sterke Urbane Dijken
doorontwikkelen waterfront

"~ Robuuste Zeeklei Eilanden
ruimte voor ontwikkeling

:7 Toekomstbestendige Rivierdijken
meer flexibiliteit voor de toekomst

Meer Ruimte voor de Rivier
- dijkversterking en rivierverruiming in een krachtig samenspel

Delta program Rijnmond-Drechtsteden ‘prefered strategy’2014



Delta program Rijnmond-Drechtsteden

Future: Rotterdam wants to build 50.000 new houses

..........

........
...........
B iogh o o e 0 4l

% Sterke Urbane Dijken = o _ 4 '
R‘“ doorontwikkelen waterfront
\ Robuuste Zeeklei Eilanden
- ruimte voor ontwikkeling

:/"‘ Toekomstbestendige Rivierdijken
meer flexibiliteit voor de toekomst

Meer Ruimte voor de Rivier
o dijkversterking en rivierverruiming in een krachtig samenspel

Delta program Rijnmond-Drechtsteden ‘prefered strategy’2014



4: City at the river

Rotterdam 1960

Wolbert van Dijk, 2012




5: Climate crisis = energy transition !

The Next Economy

Green, Clean, Cireular”

Urban Metabolism Rotterdam
Map by Fabric 2016




Water system as a machine <= \Nater system as a subject

| Universiteit Utrecht D e l ta res

Enabling Delta Life 7—

Annual average discharge of =
Rhine and Maas 2000-2011

Wat wil de rivier zelf eigenlijk?
(‘What does the river itself actually want?’)

North Sea
NETHERLANDS

\ Amsterdam-
\l fnkanaal

Hollandsche Ussel barrier Bellows weir Kampen

‘% Z\ 7%

8'@,629, ’%% Dk nmms
Sch 3
n amD*V :,E Mﬂ! e Ma¥

Rhine = 12.000 m’/s — mmwm &mm s BM = Beneden-Merwede
Rhine= 2000m’s — Haringviiet = 400m’/s DK = Dordtse Kil
Rhine < 10005 — Harnglet = 0’y Nif = Nieuwe Merwede

W\

Hartel barrier

100% Maas = 11,3% Rhine
Maas + Rhine =111,3%

The water proportions reported are
calulated on base of the flow rates
at the entry points to the territory
of the Netherlands

Regulation system Pannerden

Haringvliet dam

G ‘\\\© Ddrbecker (! uﬁ)wa) 2016
© Deltares, 2013

e Regulation * Uncertainty
e Control e Adaptivity
* Resistance * Resilience



2 mainstreams in spatial planning, design and engineering

A mechanical view on the territory

Machine

You can make it and control it

Dominating during 20t century

An ‘organic’ view on the territory

Huclear envelope
Lysosome Hucleolus
Chromatin

Huclear pore

Centriole

Hucleus
Mitochondrion Yacuole

Plasma
membrane
~ Ribosomes

Golgi complex

Smooth

endoplasmic Microfilaments

reticulum Microtubule
Rough

endoplasmic
reticulum

© users telenet

Organism

You can (try to) create conditions for its health

Necessary in the 21st century



An organic view on the territoy

‘Survival of the fittest’:

It is not the strongest of the species that
survive, nor the most intelligent, but the
one most responsive to change’

Charles Darwin

Adaptavity: capacity to adapt to a changing context
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Zeespiegelstijging [m) ten opzichte van 1995

How to deal with uncertainty

4.0

Versnelde zeespiegelstijging RCP8.5
Versnelde zeespiegelstijging RCP4.5
35| M Deltascenario’s

= Levensduur van fictieve adaptatie
maatregel voor 50 cm zeespiegelstijging

3.0

2,5

2,0

1.5

1.0

0.0 : :
1995 © Deltares 2002 2050 : 2075 . 21 0
sear o a
© Deltares 2018 Y e Y\g', ~2'1 00

Figuur 1 Gevolgen van extra versnelde
zeespiegelstijging geillustreerd aan de hand

van de bandbreedte van de Deltascenario’s en
de projecties voor 2 en 4°C opwarming in 2100
(RCP4.5 en RCP8.5). De functionele levensduur
van adaptatiemaatregelen wordt kleiner (links).
Bijvoorbeeld: de functionele levensduur van een
maatregel voor 50 cm zeespiegelstijging kan

bij een versnellende zeespiegelstijging afnemen
van circa 65, naar 20, naar 10 jaar. Knikpunten
treden eerder op. Bijvoorbeeld: Een knikpunt

bij T m treedt volgens de bovenwaarde van de
Deltascenario’s op rond 2100, maar komt bij
extra versnelde zeespiegelstijging op zijn vroegst
20 tot 30 jaar eerder. Een knikpunt bij 2 m treedt
in de Deltascenario’s op ver na 2100, maar komt
bij extra versnelde zeespiegelstijging al voor in
deze eeuw (op zijn vroegst rond 2090).

National Knowledge Program Sea Level Rise



We are at a crossroads

Potential

synergies
W t *Human health

[NE— ater and safety

> ecosystems *Biodiversity

*Environment

*Landscapes

Climate change

TIME

Today Tomorrow



We are at a crossroads

NEED-north

NEED (Northern Europe

sluizen

met spui
o\ en gemaal Stormvloedkering
bt Hollandse Ijssel

Haakse Zeedijk ‘Plan Spaargaren’



We are at a crossroads

BREAKTHROUGH!

Forward thinking by introducing
the North-Sea in the Maas-Waal
Corridor combined with a retreat
and re-poldering strategy.
FABRICations

Bosch Slabbers

Tauw

Potential
synergies
*Human health
and safety
*Biodiversity
*Environment
*Landscapes
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* Superlative of a ‘mechanic’ approach; OR towards a more ‘organic’ approach


https://www.portcityfutures.nl/

PortC|tvFutures

Leiden-Delft-Erasmus Uni

Can the New Waterway be a ‘game changer’ again ?

* Superlative of a ‘mechanic’ approach; OR towards a more ‘organic’ approach

 The territory as an evolutionary system: Looking far ahead = Looking far back


https://www.portcityfutures.nl/

PortC|tvFutures

Leiden-Delft-Erasmus Uni

Can the New Waterway be a ‘game changer’ again ?

* Superlative of a ‘mechanic’ approach; OR towards a more ‘organic’ approach
 The territory as an evolutionary system: Looking far ahead = Looking far back

 Multi-disciplinary: hydraulic engineering & ecosystems & port economics &
urban design & landscape & .........


https://www.portcityfutures.nl/

PortC|tvFutures

Leiden-Delft-Erasmus Uni

Can the New Waterway be a ‘game changer’ again ?

* From a ‘mechanic’ approach to a more ‘organic’ approach
 The territory as an evolutionary system: Looking far ahead = Looking far back

 Multi-disciplinary - hydraulic engineering & ecosystems & port economics &
urban design & landscape & .........

* Dealing with uncertainty -- > the new situation should be adaptive
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* Dealing with uncertainty -- > the new situation should be adaptive

* From ‘plan’ to exploring by design
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Leiden-Delft-Erasmus Uni

Can the New Waterway be a ‘game changer’ again ?

* Superlative of a ‘mechanic’ approach; OR towards a more ‘organic’ approach
 The territory as an evolutionary system: Looking far ahead = Looking far back

 Multi-disciplinary - hydraulic engineering & ecosystems & port economics &
urban design & landscape & .........

* Dealing with uncertainty -- > the new situation should be adaptive
* From ‘plan’ to exploring by design

 What is the ‘game changing’ intervention ?
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