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Ad t tiAdaptationAdaptationAdaptationAdaptation
A1 'Spaarkaart' MountsA1 'Spaarkaart' MountsA1 Spaarkaart MountsA1 Spaarkaart Mounts
A2 Flood resistant housing Flood resistant housingA2 Flood resistant housing Flood resistant housingA2 Flood resistant housing Flood resistant housingA2 Flood resistant housing Flood resistant housing
A3 Floating houses Floating housesA3 Floating houses Floating housesA3 Floating houses Floating housesA3 Floating houses Floating houses
A4 Hafencity Flood proof urban developmentA4 Hafencity Flood proof urban developmentA4 Hafencity Flood proof urban developmentA4 Hafencity Flood proof urban development
A6 Liquid Cities A new urban formA6 Liquid Cities A new urban formA6 Liquid Cities A new urban formA6 Liquid Cities A new urban form

dA5 SFBdna Protection and new landscapesA5 SFBdna Protection and new landscapesA5 SFBdna Protection and new landscapesA5 SFBdna Protection and new landscapes

B iBarrierBarrierBarrierBarrier
B1 Closure dam 'Afsluitdijk' Closure damB1 Closure dam 'Afsluitdijk' Closure damB1 Closure dam, Afsluitdijk Closure damB1 Closure dam, Afsluitdijk Closure dam

( )B2 Vertical lifting gate Oosterschelde Vertical lifting gate (open closed)B2 Vertical lifting gate Oosterschelde Vertical lifting gate (open closed)B2 Vertical lifting gate Oosterschelde Vertical lifting gate (open closed)B2 Vertical lifting gate Oosterschelde Vertical lifting gate (open closed)
( )B3 Floating sector gates: Rotterdam Floating sector gates (open)B3 Floating sector gates: Rotterdam Floating sector gates (open)B3 Floating sector gates: Rotterdam Floating sector gates (open)B3 Floating sector gates: Rotterdam Floating sector gates (open)

( )B4 Conceptual combinations (New York) Conceptual storm surge barrierB4 Conceptual combinations (New York) Conceptual storm surge barrierB4 Conceptual combinations (New York) Conceptual storm surge barrierB4 Conceptual combinations (New York) Conceptual storm surge barrier
' f l d k' l l l f l bB5 'Afsluitdijk' conceptual plans Multifunctional barrierB5 'Afsluitdijk' conceptual plans Multifunctional barrierB5 Afsluitdijk , conceptual plans Multifunctional barrierB5 Afsluitdijk , conceptual plans Multifunctional barrier
ld Ri i Tid C titiB6 Folding Water Rising Tides Competition Ventilated leveeB6 Folding Water Rising Tides Competition Ventilated leveeB6 Folding Water g p Ventilated leveeB6 Folding Water Ventilated levee

Ri i Tid C titiB7 BayARC Rising Tides Competition Tidal responsive barrierB7 BayARC Rising Tides Competition Tidal responsive barrierB7 BayARC g p Tidal responsive barrierB7 BayARC Tidal responsive barrier

Li t tiLinear protectionLinear protectionLinear protectionLinear protection
( )LP1 Seawall Flushing (Vlissingen) Zeeland Raising leveesLP1 Seawall Flushing (Vlissingen) Zeeland Raising leveesLP1 Seawall Flushing (Vlissingen) Zeeland Raising leveesLP1 Seawall Flushing (Vlissingen) Zeeland Raising levees

LP2 Building levees Building leveesLP2 Building levees Building leveesLP2 Building levees Building leveesLP2 Building levees Building levees
l lLP3 Raising existing levees Raising existing leveesLP3 Raising existing levees Raising existing leveesLP3 Raising existing levees Raising existing leveesLP3 Raising existing levees Raising existing levees

h h lLP4 Beach nourishment Coastal protectionLP4 Beach nourishment Coastal protectionLP4 Beach nourishment Coastal protectionLP4 Beach nourishment Coastal protection
l f h l l hLP5 Optimize levee configuration Shorten levee lengthLP5 Optimize levee configuration Shorten levee lengthLP5 Optimize levee configuration Shorten levee lengthLP5 Optimize levee configuration Shorten levee length

l d h dd l b ( )LP6 Levee in Boulevard Scheveningen Hidden levee urban (economic)LP6 Levee in Boulevard Scheveningen Hidden levee urban (economic)LP6 Levee in Boulevard, Scheveningen Hidden levee urban (economic)LP6 Levee in Boulevard, Scheveningen Hidden levee urban (economic)
l l d l b dLP7 Super levee Almere pampus: sea wards Super levee urban towards waterLP7 Super levee Almere pampus: sea wards Super levee urban towards waterLP7 Super levee Almere pampus: sea wards Super levee urban towards waterLP7 Super levee Almere pampus: sea wards Super levee urban towards water

lLP8 Smart Levees Monitoring leveeLP8 Smart Levees Monitoring leveeLP8 Smart Levees Monitoring leveeLP8 S a t e ees o to g e ee
bl fl d ll l /fl d llLP9 Demountable flood walls Temporary levee/floodwallLP9 Demountable flood walls Temporary levee/floodwallLP9 Demountable flood walls Temporary levee/floodwallLP9 p y /

O i i l O i i i lLP10 Overtopping resistant levees Overtopping resisting leveesLP10 Overtopping resistant levees Overtopping resisting leveesLP10 Overtopping resistant levees Overtopping resisting leveesLP10 pp g pp g g
N l i l N l i lLP11 New levee materials New levee materialsLP11 New levee materials New levee materialsLP11 New levee materials New levee materialsP
Fl d ll ( l ) Fl d llLP12 Flood walls (glas) FloodwallLP12 Flood walls (glas) FloodwallLP12 Flood walls (glas) Floodwall(g )
Fl d ll i li i h hi i Fl d llLP13 Flood walls in line with historic scenery FloodwallLP13 Flood walls in line with historic scenery FloodwallLP13 Flood walls in line with historic scenery Floodwally
M h i l Fl d ll T l /fl d llLP14 Mechanical Flood walls Temporary levee/floodwallLP14 Mechanical Flood walls Temporary levee/floodwallLP14 Mechanical Flood walls Temporary levee/floodwallp y /

L 1 S l Al l d d S l b d l dLP15 Super levee Almere pampus: land wards Super levee urban towards landLP15 Super levee Almere pampus: land wards Super levee urban towards landLP15 Super levee Almere pampus: land wards Super levee urban towards landp p p p
LP16 Tid l l (TTL) M l if i l lLP16 Tidal terrace levee (TTL) Multifunctional leveeLP16 Tidal terrace levee (TTL) Multifunctional leveeLP16 Tidal terrace levee (TTL) Multifunctional levee( )
LP17 H f l S f h i lLP17 Houses as part of levee system Safety+housing leveeLP17 Houses as part of levee system Safety+housing leveeLP17 Houses as part of levee system Safety+housing leveep y y g
LP18 L i S d d N d ijk Hidd l i l i l iLP18 Levee in Sand dune Noordwijk Hidden levee in ecolgical settingLP18 Levee in Sand dune, Noordwijk Hidden levee in ecolgical settingLP18 Levee in Sand dune, Noordwijk Hidden levee in ecolgical setting, j g g
LP19 S l N d ld d S f lLP19 Super levee Noordoostpolder: dunes Safety+nature leveeLP19 Super levee Noordoostpolder: dunes Safety+nature leveeLP19 Super levee Noordoostpolder: dunes Safety+nature leveep p y
LP20 RAYdik Rising Tides Competition C i ti ith l bLP20 RAYdike Rising Tides Competition Communication with laser beamsLP20 RAYdike Rising Tides Competition Communication with laser beamsLP20 RAYdike Communication with laser beams
LP21 Ab t Ri i Tid It�’ th D lt St id Rising Tides Competition Li i lLP21 About Rising Tides: It�’s the Delta Stupid Rising Tides Competition Living leveesLP21 About Rising Tides: It�’s the Delta, Stupid Rising Tides Competition Living leveesLP21 About Rising Tides: It s the Delta, Stupid Living leveesg , p g
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Land reclamationLand reclamation
LR1 Coastal extention Coastal land reclamation
LR2 'IJburg' Amsterdam Artificial islands, monofunctional

h h l l ( ld ) ldLR3 Schiphol Haarlemmermeer (polders) Polder
LR4 Rotterdam port: Maasvlakte 1 Land reclamation monofunct.
LR5 Flyland: Schiphol in sea Artificial island in seaLR5 Flyland: Schiphol in sea Artificial island in sea
LR6 'Schaalsprong Almere' Artificial islands multifunctional
LR7 Rotterdam port: 'Maasvlakte 2' Land reclamation multifunctional
LR8 S d E i D t h t B ildi ith tLR8 Sand Engine Dutch coast Building with nature
LR9 South Western Delta, the Netherlands Artificial islands unprotected

ManagementManagement
M1 Waddenzee wetland Adaptive wetland management
M2 Occurrence / Intervention Rising Tides Competition Water management
3 E l i R Rising Tides Competition dM3 Evolutionary Recovery Rising Tides Competition Integrated Bay area management

M4 The 100 Year Plan Rising Tides Competition Integrated Water Management

RetentionRetention
R1 Fresh water retention IJsselmeer (2nd Delta commitee) Level rising IJsselmeer
R2 Adaptive measures: Water retention in garages (R''dam) Retention (underground)
R3 Adaptive measures: Green roofs Retention (rooftop)
R4 Adaptive measures: Infiltration of precipitation (open paving) Infiltration/retention
R5 Adaptive measures: Open water in urban environment Retention (public space)R5 Adaptive measures: Open water in urban environment Retention (public space)

Transition
T1 Rotterdam Cityports ('Heysehaven/RDM') Transformation
T2 Depoldering Noordwaard Depoldering and bypass
T3 Adaptive residential areas Rotterdam Integrated urban water management
T4 Tidal Economy Tidal way of lifeT4 Tidal Economy Tidal way of life
T5 Create ecological connectivity: Oosterwold / Westenholte Relocation of farm houses
T6 Perkpolder Climate proof zone Depoldering
T7 Plan Tureluur Schouwen Duiveland Habitat restoration
T8 Kleine Noordwaard Depoldering ecologic development
T9 Topographical Shifts at the Urban Waterfront Rising Tides Competition Nature developmentT9 Topographical Shifts at the Urban Waterfront Nature development
T10 Embracing the Rise: Multiple Adaptations to the Living Edge Rising Tides Competition Identify, respond and adapt
T11 The Estuarine City Rising Tides Competition Ecocity development
T12 F il ! Rising Tides Competition Lif hibi dT12 Failure! Rising Tides Competition Life on an amphibious edge
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Tidal  rise  intentions
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Tidal  embracing  

                                          

Ec
on

om
ic
      
      
      
      
    d
yn

am
ic
s  
                  
                                              



70 71
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Synthesis  options  for  the  Bay

   measures  matrix

Potential measures Shoreline Typologies

Name Description Urban Habitat Bay
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Adaptation
A1 'Spaarkaart' Mounts 1A1 Spaarkaart Mounts 1

A2 Flood resistant housing Flood resistant housing 3 3

A3 Floating houses Floating houses 3 3A3 Floating houses Floating houses 3 3

A4 Hafencity Flood proof urban development 3 3 3

A6 Liquid Cities A new urban form 3 3 3 3A6 Liquid Cities A new urban form 3 3 3 3

A5 SFBdna Protection and new landscapes 3 3 3 3 3 3 3 3

Barrier
B1 Closure dam, 'Afsluitdijk' Closure dam 1B1 Closure dam, Afsluitdijk Closure dam
B2 Vertical lifting gate Oosterschelde Vertical lifting gate (open closed)
B3 Floating sector gates: Rotterdam Floating sector gates (open) 3

1

2

3B3 Floating sector gates: Rotterdam Floating sector gates (open) 3

B4 Conceptual combinations (New York) Conceptual storm surge barrier 3

B5 'Afsluitdijk' conceptual plans Multifunctional barrier 3

3

3

B5 'Afsluitdijk', conceptual plans Multifunctional barrier
B6 Folding Water Rising Tides Competition Ventilated levee 2 2 2

B7 B ARC Rising Tides Competition Tid l i b i

3

B7 BayARC Rising Tides Competition Tidal responsive barrier 3

Linear protectionp
LP1 Seawall Flushing (Vlissingen) Zeeland Raising levees 1 1 1 1

LP2 Building levees Building levees 1 1 1 1LP2 Building levees Building levees 1 1 1 1

LP3 Raising existing levees Raising existing levees 1 1 1 1

LP4 Beach nourishment Coastal protection 1LP4 Beach nourishment Coastal protection 1

LP5 Optimize levee configuration Shorten levee length 1

LP6 L i B l d S h i Hidd l b ( i )LP6 Levee in Boulevard, Scheveningen Hidden levee urban (economic) 2 2 2

LP7 Super levee Almere pampus: sea wards Super levee urban towards water 2 2 2

LP8 Smart Levees Monitoring levee 2 2 2 2

LP9 Demountable flood walls Temporary levee/floodwall 2 2p y /
LP10 Overtopping resistant levees Overtopping resisting levees 2

LP11 New levee materials New levee materials 2 2 2 2LP11 New levee materials New levee materials 2 2 2 2

LP12 Flood walls (glas) Floodwall 2 2

LP13 Flood walls in line with historic scenery Floodwall 2 2LP13 Flood walls in line with historic scenery Floodwall 2 2

LP14 Mechanical Flood walls Temporary levee/floodwall 2 2

LP15 S l Al l d d S l b t d l dLP15 Super levee Almere pampus: land wards Super levee urban towards land 3 3 3

LP16 Tidal terrace levee (TTL) Multifunctional levee 3 3

LP17 Houses as part of levee system Safety+housing levee 3 3 3

LP18 Levee in Sand dune, Noordwijk Hidden levee in ecolgical setting
LP19 Super levee Noordoostpolder: dunes Safety+nature levee
LP20 RAYdike Rising Tides Competition Communication with laser beams 2 2 2 2 2 2LP20 RAYdike Communication with laser beams 2 2 2 2 2 2

LP21 About Rising Tides: It�’s the Delta, Stupid Rising Tides Competition Living levees 3 3 3 3 3

Potential measures Shoreline Typologies

Name Description

yp g

Urban Habitat BayName Description Urban Habitat Bay

ba
n

t d l d l

od
e

ty ub
ur
ba

rp
or
t

or
t

te
re
d

at
ur
al

te
re
d

at
ur
al

Co Ci
t

Su
b

A
ir

Po A
lt

N
a

A
lt

N
a

Land reclamationLand reclamation
LR1 Coastal extention Coastal land reclamation 1LR1 Coastal extention Coastal land reclamation 1

LR2 'IJburg' Amsterdam Artificial islands, monofunctional 2 2 2g ,
LR3 Schiphol Haarlemmermeer (polders) Polder 2 2 2 2

LR4 Rotterdam port: Maasvlakte 1 Land reclamation monofunctional 2

LR5 Flyland: Schiphol in sea Artificial island in sea 2LR5 Flyland: Schiphol in sea Artificial island in sea 2

LR6 'Schaalsprong Almere' Artificial islands multifunctional 3 3 3 3LR6 Schaalsprong Almere Artificial islands multifunctional 3 3 3 3

LR7 Rotterdam port: 'Maasvlakte 2' Land reclamation multifunctional 3 3

LR8 Sand Engine Dutch coast Building with nature 3 3

LR9 S th W t D lt th N th l d A tifi i l i l d t t dLR9 South Western Delta, the Netherlands Artificial islands unprotected

ManagementManagement
M1 Waddenzee wetland Adaptive wetland management 3 3 3 3M1 Waddenzee wetland Adaptive wetland management 3 3 3 3

M2 Occurrence / Intervention Rising Tides Competition Water management 2 2/ g
M3 Evolutionary Recovery Rising Tides Competition Integrated Bay area management 3 3 3 3 3 3 3 3

Ri i Tid C titiM4 The 100 Year Plan Rising Tides Competition Integrated Water Management 3 3 3 3

RetentionRetention
R1 Fresh water retention IJsselmeer (2nd Delta commitee) Level rising IJsselmeer 2R1 Fresh water retention IJsselmeer (2nd Delta commitee) Level rising IJsselmeer 2

R2 Adaptive measures: Water retention in garages (R'dam) Retention (underground) 3R2 Adaptive measures: Water retention in garages (R dam) Retention (underground) 3

R3 Adaptive measures: Green roofs Retention (rooftop) 3

R4 Adaptive measures: Infiltration of precipitation (open paving) Infiltration/retention 3

R5 Ad ti O t i b i t R t ti ( bli ) 3 3R5 Adaptive measures: Open water in urban environment Retention (public space) 3 3

TransitionTransition
T1 Rotterdam Cityports ('Heysehaven/RDM') Transformation 3 3 3T1 Rotterdam Cityports ( Heysehaven/RDM ) Transformation 3 3 3

T2 Depoldering Noordwaard Depoldering and bypass 3p g yp
T3 Adaptive residential areas Rotterdam Integrated urban water manag. 3 3

Tid l E id l f lifT4 Tidal Economy Tidal way of life 3 3 3 3 3 3 3 3

T5 Create ecological connectivity: Oosterwold / Westenholte Relocation of farm housesT5 Create ecological connectivity: Oosterwold / Westenholte Relocation of farm houses
T6 Perkpolder Climate proof zone DepolderingT6 Perkpolder Climate proof zone Depoldering
T7 Plan Tureluur Schouwen Duiveland Habitat restoration
T8 Kleine Noordwaard Depoldering ecologic develop.
T9 T hi l Shift t th U b W t f t Rising Tides Competition N t d l t 3T9 Topographical Shifts at the Urban Waterfront Rising Tides Competition Nature development 3

T10 Embracing the Rise: Multiple Adaptations to the Living Edge Rising Tides Competition Identify respond and adapt 3 3T10 Embracing the Rise: Multiple Adaptations to the Living Edge g p Identify, respond and adapt 3 3

T11 The Estuarine City Rising Tides Competition Ecocity development 3 3 3 3 3 3y y p
T12 Failure! Rising Tides Competition Life on an amphibious edge 3 3 3 3 3 3
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A

A’

Cross-section A-A’

A

A’

Cross-section A-A’

A

A’

Cross-section A-A’

Examples:  Waterfront  San  Francisco
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A

A’

Cross-section A-A’

A

A’

Cross-section A-A’

A

A’

Cross-section A-A’

Examples:  Foster  City

A

A’

Cross-section A-A’

Tidal  terraced  levee
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Netherlands California  -‐  SF  Bay  Area

water  is  a  dominant  and  structuring  element  

  

procedures  are  used  to  ensure  that  all  

as  well  as  decisions  regarding  individual  
development  projects,  are  consistent  with  

laws  governing  land  use  planning  or  water  

governments  to  prepare  a  master  plan,  

was  recently  amended  to  address  climate  

groups  is  integral  to  almost  all  government  

research  to  applied  experiments  on  the  

in  certain  areas  or  requiring  assessments  to  
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Role  in  process

Steps   Responsible  party

3 All  stakeholders  
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Role  in  process

required  private  capital  

San  Francisco  
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Steps Responsible  Party

analysis  

Supervisors

agencies

  

The  Netherlands California  -‐  SF  Bay  Area

S and  well  integrated  water  management  including  

The  top  down  governmental  decision  making  

T there  is  no  regional  plan  to  either  relocate  or  protect  
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Challenges

Pilot  areas  

Regional  approach  
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cooperation

2  +  2  =  6
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Creating  a  new  alliance  on  climate  
change  adaptation
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Research  on  how  to  overcome  social  barriers  

address  

  

Creating  awareness  and  social  change Modeling  and  planning

  

Basin  wide  modeling  ànd  planning  
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More  than  adaptation
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Colophon

  

  
  

    
  

  
  

  
  

  

  
  

  
  

  
  

  
  

    


