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Water Adaptation Community Webinar
Resilient Delta Cities — Adaptation Analysis, Planning,

and Implementation

16th June 2023,13:00 CEST
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Knowledge Kit Content

o
K7

o Background

o Presentation: Rotterdam Water Resilience

o Presentation: Delta Cities and Locally Led Adaptation

o Presentation: Resilient Urban Water Systems

o Presentation: Jakarta's Resilience Plans

o Presentation: Adapting coastal cities along the Parana Delta
o Presentation: Rebuild by Design USA Urban Delta Resilience
o Related Links

o Stay Connected



Background

Chair:

Mr. Nishchal Sardjoe, Detlares Indonesia

Speakers:

*Dr. Hans Gehrels, Global lead on Urban Resilience, Deltares
*Mr. Arnoud Molenaar, Chief Resilience Officer, City

of Rotterdam

*Mr. Andhika Ajie, CEO of the Center for Research & Innovation
of Jakarta City and Chief Resilience Officer of Jakarta

*Ms. Veronica M.E. Zagar, Researcher at TUDelft, Argentinean
Wing Coordinator - Delta Alliance International

*Mr. Chris Zevenbergen, Professor of Flood Resilience of Urban
Systems UN-IHE

*Mrs. Amy Chester ReBuild by Design

Watch the recording here.
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Marine transportation and ocean tourism are trillion-dollar industries. Without climate
adaptation measures, damage to infrastructure, losses in crop production, and reduced fishing
yields could cause average GDP losses of up to 19.5 percent in the world's deltas similarly, it
is estimated that flooding due to climate change could affect 20% of global GDP. As the
impacts of climate change continue to intensify, flooding risk will increase, putting
infrastructure valued between US$7.9 and US$12.7 trillion at risk, as well as the lives of
hundreds of millions of people. With 40% of the global population living within 100 km of the
coast and 11% living in low-lying coastal areas, the impacts of sea level rise could be felt as
soon as 2050. Accelerating adaptation efforts is essential to protect people, landscapes,

economies, and even the very existence of some islands and deltaic coasts.

"Futureproofing Water and Climate Adaptation" is a webinar series focused on adaptation
strategy, practices, and financing for deltas, urban deltas, small islands and coastal
areas. The series is designed to support the ambition of the International Panel on Deltas and
Coastal Areas - to build capacity for effective adaptation planning, governance and finance -
through online knowledge sharing and creation. This series of webinars consists of sharing
good practices, panel discussions and interactive community dialogues. The webinar,

"Resilient Delta Cities," shares cases of good adaptation practices in urban deltaic regions.

Learn more and join the Water Adaptation Community: https://communities.adaptationportal.gca.org/

Learn more about the International Panel on Deltas and Coastal Areas: https://deltasandcoasts.net/



https://communities.adaptationportal.gca.org/
https://deltasandcoasts.net/
https://gca.org/events/webinar-resilient-delta-cities-adaptation-analysis-planning-and-implementation/

Arnoud Molenaar
Chief Resilience Officer, City of Rotterdam Adaptation CENTER ON

£ @ResilientRdam i /¥ ADAPTATION
www.resilientrotterdam.nl Community

GLOBAL




Rotterdam Delta and Port City

City Port

Area : 320 km2 Area: 105 km2 (50 km2 commercial sites)
Inhabitants: 650.000 Length of portarea: 45 km.

Nationalities: 175 Direct employment:  over 70,000 jobs

Municipal Budget: 4 billion Euro’s
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Effects related to Climate Change

- =g

Levee breakthrough (drought) Inundated cellars Heat waves
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MULTIPLE
CHALLENGES

|

/WE NEED TO ACT:\
INTEGRATED &
HOLISTIC &
INCLUSIVE WITH
STAKERHOLDERS

—/

K AND CITIZENS /

/ WE CAN USE \

WATER RESILIENCE
AS LEVERAGE FOR
A MORE LIVEABLE

CITY

AND RESILIENT
- /
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ROTTERDAM APPROACH: STAKEHOLDERS

=

* [DENTIY CLIMATE
RISKS

* AND URBAN
HOTSPOTS

GOVERNMENTAL
ROTTERDAM
WATER
PLATFORM

gl

\

* HOLISTIC FUTURE
PERSPECTIVE (LT)

» WATER AS VALUE
o LIVING WITH WATER

J

! W
l
*INTEGRATED: ALL

ASPECTS
* CITY + DISTRICTS

*ANALYSES BASED

\, J

I
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Alliantie
Waterkracht

|
ACTIONPLAN
|

*SHORT TERM *NO REGRET
*MONITORING *PILOTS
*NO REGRET *DISTRICT LEVEL
*UPSCALING
\ y \ y

IMPLEMENTATION
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TIMELINE ROTTERDAMS’ TRANSITION-PROCESS

TOWARDS A (CLIMATE) RESILIENT DELTA CITY
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2005

WaterSensitive
Rotterdam

2017

Water:

RESILIENT
BOTU 2028.

+ Spatial Planning:

+ Resilience (wide spectrum):
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Rotterdam climate change adaptation strategy g

Holistic, multi-level and multi-stakeholder strategy

e b
o

Technology and nature based
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CLIMATE AND
CYBER RESILIENT
INFRASTRUCTURE IS
NEEDED

LONG TERM SCENARIO’S 3 METER SEA LEVEL RISE
WATER RESILIENCE <> ECONOMICAL RESILIENCE
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CITIES EXCHANGE!!

WATER ADAPTATION COMMUNITY

Accra, Ghana

Addis Ababa, Ethiopia
Cape Town, South Africa
Dakar, Senegal

Durban, South Africa
Kigali, Rwanda

Lagos, Nigeria

Luxor, Egypt

Nairobi, Kenya
Paynesville, Liberia

_(GCA-WAC)

EUROPE AND THE
MIDDLE EAST

Amman, Jordan

Athens, Greece
Barcelona, Spain

Belfast, U.K.

Belgrade, Serbia

Bristol, U.K.

Byblos, Lebanon
Glasgow, U.K.

Greater Manchester, U.K.
Lisbon, Portugal

London, U.K.

Milan, Italy

Paris, France

Ramallah, Palestine
Rome, Italy

Rotterdam, The Netherlands
Thilisi, Georgia

Tel Aviv-Yafo, Israel

The Hague, The Netherlands
Thessaloniki, Greece
Vejle, Denmark

ASIA PACIFIC

Bangkok, Thailand

Can Tho, Vietnam
Chennai, India
Christchurch, New Zealand
Da Nang,Vietnam
Deyang, China

Huangshi, China

Jakarta, Indonesia
Kyoto, Japan

Mandalay, Myanmar
Melaka, Malaysia
Melbourne, Australia
Pune, India

Semarang, Indonesia
Seoul, South Korea
Singapore

Surat, India

Sydney, Australia
Toyama, Japan
Wellington, New Zealand

LATIN AMERICA AND

THE CARIBBEAN

Buenos Aires, Argentina
Cali, Colombia

Colima, Mexico
Guadalajara, Mexico
Ciudad Juarez, Mexico
Medellin, Colombia
Mexico City, Mexico
Monterrey, Mexico
Montevideo, Uruguay
Panama City, Panama
Porto Alegre, Brazil
Quito, Ecuador

Rio de Janeiro, Brazil
Salvador, Brazil
SanJuan, Puerto Rico
Santa Fe, Argentina
Santiago Metropolitan Area, Chile

Santiago de los Caballeros, Dominican Republic

NORTH AMERICA

Atlanta, U.S.
Berkeley, U.S.
Boston, U.S.
Boulder, U.S.
Calgary, Canada
Chicago, U.S.
Dallas, U.S.
ElPaso, U.S.
Greater Miami & the Beaches, U.S.
Honolulu, U.S.
Houston, U.S.

Los Angeles, U.S.
Louisville, U.S.
Minneapolis, U.S.
Montreal, Canada
Nashville, U.S.

New Orleans, U.S.
New York, U.S.
Norfolk, U.S.
Oakland, U.S.
Pittsburgh, U.S.

San Francisco, U.S.
Seattle, U.S.

St. Louis, U.S.
Toronto, Canada
Tulsa, U.S.
Vancouver, Canada
Washington, D.C.,U.S.

Resilient Cities
Network

A new global initiative



INTEGRATED/HOLISTIC APPROACH NEEDED!

ON ALL LEVELS WE HAVE TO BRAKE DOWN SILO’S

CREATE OWNERSHIP AMONGST KEY STAKEHOLDERS

BASED ON ACTIVE PARTICIPATION OF RESIDENTS

MULTI BENEFIT SOLUTIONS ARE NEEDED

COLLABORATE EN EXCHANGE WITH OTHER DELTA CITIES

RESILIENT

ROTTERDAM

www.resilientrotterdam.nl

Resilient Rotterdam Strategy 2022-2027



http://www.resilientrotterdam.nl/
https://s3.eu-central-1.amazonaws.com/storage.resilientrotterdam.nl/storage/2022/09/09093215/Resilient-Rotterdam-Strategy-2022-2027.pdf
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Dhaka, Bangladesh (2022)

THE RISE OF ‘
BENGAL TICER

A ~\<'\:(" % ‘e.r"‘:‘i'
INVEST IN GROWTH, INVEST IN BAN

One of the fastest growing economies of the world.
One of the best emerging markets of the world.
A center of regional and global connectivity.
Massive improvement in infrastructure and energy supply.
55 million youth population.

Scan for.
more details
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Urbanizing Deltas: Today’s challenges*

Current emphasis on short-term solutions

Urbanization, transition in energy & food production will likely be the dominant drivers shaping the
future of our delta cities

Rapidly narrowing window of opportunity to enable climate resilient development (there is an
opportunity for a ‘reset’ ?)

Vision on the future (and long-term strategy) is lacking

*based om interviews 50 (national & international) experts 2021

m IH Water and Development
£ 113l W Partnership Programme
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Notion on Driving Change

The importance of
prototyplng/demonstratlon
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Example initiative: QU Ro,
Urban Demonstrators

Start small, focus on implementation

Green infrastructure & public space

Short lead times (<1 yr), locally, demand driven
Showcase innovations/change (incl financing)

Build capacity by learning by doing (planning, financing,

engmeermg, water/waste management) & peer Iearnlng
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Lessons learned RBD

e Captured public’s imagination & support

* Generated results that government wouldn’t have produces on its
own

* A better process led to a better understanding of a diversity of needs.
Responses were customized to each geography and community needs

* Multiple outcomes:
* Flood mitigation
* Improved recreational space
* Employement opportunities
* Educational engagement



Rainwater
harvesting (roof)

Green roof
treatment

Rainwater Reuse

Green wall
treatment

Biofiltration
system

Stormwater tank

Overflow deviated
to drainage
network

Green gardens to
decrease the
runoff coefficient

Collection by
impermeable
surfaces

Green wall
treatment

Slow sand
filtration




Shifting paradigms
Start Deltaprogramme (2010):

Broadly shared convictions:

1. Climate change is slow, and might accelerate after 2050

2. We know how the water-system works; we can predict how it will react on different
pressures in the future, so we can plan ahead and will gradually strengthen the
present system.

3. By anticipating long term future-conditions we will prevent disastrous events

(Source: Pieter Bloemen)

]
TUDelft



Shifting paradigms

Deltaprogramme anno 2022:

But now, 12 years later, these convictions are subject to erosion

1. Climate change is happening now; and is not gradual
1. The water-system that we thought we knew so well reacts in a way we did not expect

2. We cannot guarantee that there will be no climate-change-induced disaster, certainly
not when we limit our efforts to gradually strengthening the present system.

(Source: Pieter Bloemen)

]
TUDelft



Deltaprogramme: bifurcation point ?

A) Beschermengesloten

lead time
(50yrs?)
€ >

“Protect”

D) Meebewegen

2100 “Living with Water”



Deltares

Resilient urban water systems
for citizens and communities

Cases of good adaptation
practices in urban deltaic regions

Hans Gehrels
Global lead on urban resilience

Deltares




Contents

« Emerging trends and challenges
» (Good practices and approaches
 Methods and tools

« (Conclusion

Deltares

Resilient urban water systems for citizens and communities
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Water scarcity and drought in France and Italy

European drought leads to France enforcing water restrictions

[ |Département e

Vigilance: Individuals and
businesses encouraged to save
water

Alert: Limits on agricultural
water use and watering of
gardens, green spaces and golf
courses

Reinforced alert: Increased
limits on agricultural use and
watering of gardens, green
spaces and golf courses

Il Crisis: Ban on non-priority water

use; only essential use
(health,security, drinking water,
sanitation) permitted

Water shortages and heatwaves: Europe confronts changing climate,

Financial Times, 18 August 2020

Deltares

Italy has declared a state of emergency because of drought, CNBC, 5 July
2020

Resilient urban water systems for citizens and communities
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Approaches towards urban resilience

Requirements for any approach:

. Systems approach Cumulative Socio-Political Drivers >
* Rlver basm perSpeCtlve Water supply Public health Flood Social amenity, Limits on Intergenerational
access & protection protection environmental natural equity, resilience
o | nteg rated security protection resources to climate
change
« Inclusive l I l l l
« Equitable
Water Supply Sewered Drained Waterways Water Cycle Water Sensitive
e Place-based City City City City City City
« Community-based
Adaptive, multi-
* Natu re'based Diverse, fit-for- functional
) ] Point & purpose sources infrastructure &
° C||mate adapt|ve Separate diffuse source & conservation, urb-ar; de'S|gn
Supply sewerage Drain?gez pollution 3;::2 :L':? w:: scgnslsri]tgi,ve
° Safe hydraulics schemes channelisation management protection behaviours

 Resilient

« Sustainable
Brown et al 2008. Transitioning to Water Sensitive Cities

Deltares

Resilient urban water systems for citizens and communities
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Is jouw tuin al klaar voor de

éranlit)errgoafm M cesou volgende hoosbui?
5 o
@ . Tln
.& Straat
—.& Plein
&._! Buurt
Deltares

Aan de slag in de tuin

Resilient urban water systems for citizens and communities



Water as Leverage

Integrated and inclusive methodology for transformative, design-driven solutions to urban water and
climate challenges during pre-project preparation towards implementation

i . - B ar e, .
THE WATER AS LEVERAGE APPROACH el ‘E’t'y"c‘{”.ﬁ%“ s Sﬁ’éﬁ.’.i’gﬁkif calie !L; dlin »
XL e E~ & <> l Ly BN i ; -
/»"-, | r md N -

 Responsive to changing

CONSTRUCTED
WETLANDS HISTORIC TANKS
pollution remediation groundwater recharge

Deltares

" ADAPTIVE BUILDINGS |

multi-level parking

structure above new tank

[ dtaliin

NEW TANKS
rainwater catchment

)

Design: City of 1000 Tanks, Chennai, India. OOZE Architects, 2019

Resilient urban water systems for citizens and communities
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Analysis frameworks
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To identify the decision
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. eEarth Eng, L context and to set objec-

5. Implementation | ov ing e e .
To implement the measures, v ) \ ' . ’ %
including monitoring and = — : garth e ) g

1 G O i‘) ° ° ° E

evaluation. ¥ % 5 2. Situation analysis 8

, S 4 To describe the g
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BlueEqrth Digital —— Water fosolifces 19 C'Jv 120 é&&,
Environment system expressedin 9/ £ ©Q 0 |z 0
79 socio-economic \ Q_ O | = /2
¢ 97 1 effects. e 1.
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Resilient urban water systetsofor

3. Strategy building 9
4. Prepare for To develop strategies S

i | t t. following an adaptive —O -
MpEMEntation e . — . management approach, -—C|>-->

To plan actions, imple- expressed in the
mentation and finance. predefined criteria.
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Dynamic Adaptive Policy Pathways

Adaptation Pathways Map

Action A

Current
situation

Action C

Action D

Changing conditions
- - /\, + + + >

. 0 .
Time low-end scenario

" " & o &
g v Y v v

0
Time high-end scenario 10 " % geears —
o Transfer station to new policy action
' Adaptation Tipping Point of a policy action (Terminal)

e Policy action effective
A Decision node

Deltares

Costs and benefits of pathways

[ Time horizon 20 years

l Time horizon 50 years
Time horizon 100 years
Pathway Costs Benefits Co-benefits
1 o +44 + 0

2 o et 0 0
300 ++ 0 0

4 o e 0 0

s O 0 0

6 00 ++ 0 -

7 O 44 0 >

s 00 + s H
00 # .

Pathways that are not necessary in low-end scenario

Resilient urban water systems for citizens and communities
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Climate Resilient Cities Toolbox (CRCTool

= Climate Resilient City Toolbox Ast Project Utrecht

Applied Measures Legend ~ N Results = m a9 &
Stormwater flooding (KEA N
* Adding trees to streetscape . v . Climate
=EGEm Storage capacity (m3)
10-15cm
Urban wetland . v Groundwater recharge (mm/year)
— 15 -20cm =
o - 30 cm Evapotranspiration (mm/year)
e Bloale (With dralriage) . v > 30 cm Heat reduction (°C)
. Cool areas (number

\ Green roofs . v — ( )

AT
Return Time Factor (-)

®  Permeable pavement systems

—— (infiltration) . N

Cost
™= Water roof ® - Construction (€)

Maintenance (€/year)

W Water square D v

Storage tank or underground o Water quality
E water storage .

Pathogen reduction (%)

Nutrient reduction (%)

Adsorbing pollutants (%)

VIEW AS TABLE

o > 7S : % RSN , Key performance
| Applied measUIESTL— P4 AR il A, o pwindow  ANERRRCER: ) BN indicators

Resilient urban water systems for citizens and communities



CRCTool and database of GreenBlue Grids

LR

)

@ Retention basin O Infiltration @ Green open space @ cistern @ Bioretention cell @ Surface drain @ Bioswale

(wet pond) recreation field

y

,11 "' 131‘/

0000

roof streetscape roof (dry pond) houses

A

1YL

@ Urban agriculture @ Adding turf grass @ Water square O Shallow O Increase O Rainwater storage @ Living wall
in streetscape infiltration measures stormwater sewer below building
system

- - C

TR
Jf ‘

NN

W/ Z Z % m 7/////%/////% /

© Floating wetland © Cooling with @ Constructed © Retention soil or @ Pumping station @ Blue roof @ Pervious
water element wetland aggregate filter  (increased capacity) pavement

Deltares

= ,‘ ,.‘AZ
U ohrdi

O urban forest @ Intensive green @ Adding trees in @ Extensive green @ French drain @ Detention basin @ Elevate existir|

Bioswale (with drainage)

Pluvial flooding Drought Heatstress

A bioswale is a ditch with vegetation, a porous bottom and below that a layer of
gravel, packed in geotextile with an infiltration pipe/drainpipe. It allows rainwater
storage, infiltration and transport while helping to enhance biodiversity and quality
of life.

For more information click here

Resilient urban water systems for citizens and communities
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cCommunity FLOOD

RESILIENCE SUPPORT SYSTEM

PRoOJECTIONS
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FloodAdapt
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Resilient urban water systems for citizens and communities

- [ . 4 How eeFecTive
WHAT IF STORM- e e ———— . i
TRACK HAD BEEN \$ THIS Mensure ? 4 WHAT WOoULD
BAVE AR ..
FURTHER SOUTH? How LoNG wiltL eKidh
A DRAINAGE Fqu

How |'s Risk BE ecr—ec-rwe ? WHERE o

DiISTRIBUTED OVER A ¥Lood IMPA LTS

INCOME CLASSES? l H‘\ffﬁl\i?
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Water depth
0-1ft.
1-3ft.

P 3-51t

B>t

MMCrosoft, Esri) HERE, Garmi N /hv,EoTecfhnoIogies,
Y ¢ )
Inc, METVNASA,/E»S&(‘A%‘@PA, erﬁh[ Buﬂeau, :USDA

| \f"/r

| ZAIRIL AN

= in R
| = "’”"
| ..
tonCounty GVI;S,‘

Damages

Flooded roads will isolate
this neighborhood

Elevated homes means
flooding is not causing

Flooded roads will isolate
this neighborhood

Rston, Charle tonv’éounty GVI;S,‘
RfeGraph, @EoTedhnologies,
us Ce%b\[s qu“eau, USDA

. ERTHRR

RMCrosoft, Esri) HERE,
Inc, METI/NASA, USGS !

Before measure  *~=  After measure

[ | $20K - $60K
7 $60K - $150K

B $150K - $400K
B 400K

12-FOOT WATER LEVEL (+NAVD&88)




National Water Model
for water supply
and distribution

« Groundwater system
» Subsurface processes (soil moisture)

« Surface water (rivers, canals, water
distribution)

 Human influence (irrigation, extractions,
water management)

* Hydrodynamic simulation including salt
concentration and temperature

Deltares

IJssel Lake level in a dry year (m +NAP)

o0
buffer capacy
01
L ——
.03 .
al ow b
04 oned
future®
05
M A 2] J J Aug Sap (s}

Water shortage in area
supplied from Jssel Lake in a
dry year (billion m?)

30

25 irrigation

.- shortage
supply
20 flushing
= shors tage
15 - supply
water level
1.0 shortage
suppy
0.5
0
curment future*

Salt water intrusion from sea (chloride, mgfl)
3,500
3,000
2,500
2,000
1,500
1,000

500

Flow regime in small streams in nature areas,

water discharge (million m¥month)

20
future® (50% percentie)
future® (5-95% nterval)

cumant [5-95% nlarval)

current (507 percentie)

of deep layers (m)

2

1
0.5
01
0.05

e

Lbbs
N

e .
'( ; &

Change In ground water level

Resilient urban water systems for citizens and communities
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NO
POVERTY

e

Conclusion

* Yes, we have to act

« Serious challenges and an increasingly
changing climate ahead

» (Good practices and approaches, methods and
tools available

* And equally (if not more) important:
— Data, modelling and monitoring
— Governance and political will
— Funds and funding mechanisms
— Capacity and education

« To accelerate project implementation

GOOD HEALTH QUALITY GENDER CLEAN WATER
AND WELL-BEING EDUCATION EQUALITY AND SANITATION

DECENT WORK AND
ECONOMIC GROWTH

10 Neowires
A

(=)

Resilient urban water systems for citizens and communities
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Jakarta: A Coastal Metropolis [ ERRSas N

INDONESIA
2023 ©

Jakarta is home to ten million people with an area of 660 km square and is

surrounded by satellite cities with a population density of 15.907/km.

Jakarta is the economic heart of Indonesia and together with the
surrounding Greater Jakarta Region (Jabodetabekpunjur), is the fourth

largest megacity in the world.

Jakarta is expected to experience a1 cm/year rise in sea levels.

Around 40 percent

l OVERLAY BETWEEN
\ FLOOD PRONE AREAS
. \ RCP 45 PROJECTION
of Jakarta sits below R
i | SLUMS AREA
sea level. e o2t S e
. Legend
e This has led Jakarta o W
gl Flood Class
3 'k o ! - Jery Low
being vulnerable to 1
. Low-Medium
flooding. Madiom
/ Medium-High
q 1 E™
{ |l veyH
| o .
g |
o $
5 1
L~ ;
Y JAKARA Koulu.

Map of flood prone areas and the distribution of slum areas in Jakarta 1
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Jakarta Coastal Problems £l -
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e sea level rise

e |and subsidence

e coastal pollution (marine debris, untreated sewage discharge, and

Industrial waste)
e clean water and sanitation access
e Waste management

e habitat degradation

e tidal flood I

Jakarta Bay

Legend .

Land subsidence per year
0-2cmfy
2-4cmly
4 -6cmfy

N 6-8 cm/fy

B s 0y

- >10 cm/y

Subsidence rates in North Jakarta (2020) ‘ 2




Jakarta has taken the steps to become a resilient city. These steps
need to be improved in every possible methods, including
Implementing the City Resilience Strategy.

Good
Governance

City Resilience Strategy of Jakarta

Strategi Ketahanan
Kota Jakarta (& |

Well-Prepared
Jakarta

Jakarta
Resilient
Vision

Resilient Jakarta Pillars

12 Directions

32 Strategies

.
L L

Connected
Jakarta

Social
Cohesion

City resilience strategy of Jakarta
already considered in the regional
development plan document

zzzzzz
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Jakarta's Effort to be Resilient N
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Various efforts have been made by Jakarta in reducing disaster risk and the impact of climate change. Some examples of
activities carried out which are also included in our Regional Development Plan Documents are as follows:

Green Open Space/ - River Naturalisation
(thematic public space) and Normalization

TransJakarta

Infiltration Wells/Sumur

Rain Water Harvesting
Resapan

, , Waste Bank/Bank ,
Air Pollution Control Sampah Electric Bus

Intermediate Treatment JAKI App: integrated
Facility (ITF) system

Food security
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Jakarta Journey to be a Climate Resilience City S A ¢
. Actions at local . Actions at national Actions at global level

level (Jakarta) level (Indonesia)

National Action Plan for GHG
Emission Reduction (RAD- GRK)
was published and legalized

Jakarta was officially joined through Presidential Decree Paris Agreement was signed
as one of C40 City Network, 61/2011, serves as and took in place as a global
as an initial commitment to the primary legal basis for climate commitment to climate
be part of climate actions. actions in Indonesia. change issue.

Indonesia was
In COP15 which was

. officially
conducted in Denmark, A year later, Jakarta ratified PotE
Jakarta commited  to published Regional Agreement
reduce GHG Emission by Action Plan for GHG through Law
30% in 2030. Emission Reduction Climate issue became a 16/20716.
ST oublished which was legalized as Regional Strategic
‘ Climate Action Quick Gubernatorial Decree  Activities through
Another milestone for Wins throuah 131/2012, served as a Gubernatorial Decree
St oW e Gubernatorial Instructign copitEne e basis. 1197/2019' : 5 makes
development with the aim 17/2021 ¢t orat for implementing climate pllmate actions a priority
for net-zero emission. : Lo accelerate o tions in Jakarta. in development plan and
actions in several sectors. budgeting

2019

A milestone for climate Jakarta established Climate issue was
actions in Jakarta: Climate Taskforce as a integrated in Jakarta
30% GCHG emission climate governance at Mid- term
reduction & reduction subnational level. The Development Plan
of vulnerable areas. establishment was (RPIMD).
legalized through
Gubernatorial  Decision 5

Source: Jakarta Climate Resilient City: Best Practices Compilation (2021) 96/2020.
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MASTERPLAN I = 1973 (NEDECO)
REVIEW MASTERPLAN = 1997 (JICA) & 2007 (JIFMP*) é,
lowland |
darea : ' POMPA POMPA '
= WADUK WADUK POMPA ‘SNUAN[')I%'Ii
Qe: 100 m3/s K. Mookervart = = ot ey (tambahan 60 m3/s
-g o o Daerah Pengaliran .. . . dari sudetan)
- s Q WADUK .0 N Sistem Polder .')' 1 Qe: 330 m3/s
: QA SETIABUDI , * (relatif di bawah muka laut)
- » BRagaa\ _.ommm== .\
« %, S | - ) R
. WADUK Ruunw - aemp t *
-\ MELATI D = = - ¢
Qd: 206 m3/s (Tr 50 th) PA. Karet o Main Drain+ " WADUK &
Qe: 60 m3/s SE sop s " Daerah Pengaliran RAWA BADAK g
intu: \% TR
i Pasaa g pin .'“ B dengan Gravitasi 5
g PA. Manggarai 99:) X
2 pintu: 330 m3
Qd: 260 m3/s (Tr 50 th) g 3 z:tuu 507 2352 ?"; %
Qe: 60 m3/s z el | I 5 g S : 124 m3/s (Tr 25 th)
' 2 1% - oo udetan = e g g 2 Qe20m3/s
. rogo X : 60 m3/s z g &
i d d |e Qd: 85 m3/s (Tr 25 th) = E 2 < Qd: 73 m3/s (Tr 25 th)
§ S g .8- Qe: 20 m3/s
J TN \ AN e ;
. 1135 m3/s (Tr 25 th 3 \ N 7 x Qd: 95 m3/s (Tr 25 th)
\ area L—D (ng: = mrg/ss (Tr ) § © A ¥ Qe: 20 m3/s
) o (/\B &“& " WADUK : 110 m3/s (25 th
s S\ AL A | SUKAMAHI g: 35 m';‘/_c{s( o
. ',‘” W Qd: 570 m3/s (Tr50th) —
1\ . Qe: 100 m3/s ; -
R, PUNCAK 3 o 82: A
-\ 4 Y Runoff from
! \g\ ¢ =4 ; ¥ *JIFMP Jakarta Integrated Flood Management Programme
. ﬁ LS S a upstream
: i/ UPSTREAM AREA . = ®
Qe highland ¥ .
N fe T
KATULAMPA ' < e alrea KATULAMPA rz’ %/\ ,
DAM W\ Y R REN —~ Local rain
s 0N N 0 : S
B \ (778 . N o C )
\ -t e $ . 7 7o S
T P i ST E TN
: : DEPOK o~
Jakarta faces flooding from -

High tide
Catchment Area Jakarta 650 km?2 three fronts when the S -!JEAKARTI“;
Catchment Area (upstream) 850 km?2 Incoming water exceeds M ' q
the capacity. i ‘ 6
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Cooperation and Budgeting for Flood Control

National

DKI Jakarta

Government Province and

Neighboring
Province

Greater
Jakarta Flood
Control

Private Sectors

national

government
authority

local government
authority

- west flood canal

- cengkareng drain

- east flood canal

\‘Iil

3)

K. Pesanggrahan (1)

K Angke 2

- s 2
N
=\ lz 7 &
° - .
s }sg s B
-
2| 2 ~ E »
5 r lllll F
*“' - ) Sl T aewes Pl
f,_,._.
()}

Network of rivers
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Bridging the Capacity Gap for Integrated Flood Control
Flood management from time to time
( )
Max. Inundated area
Year pr.ecipit&?tion Number Total Refugees Death Ebb time .Water discharge that Infrastructure development in
ntensity —— of  area toll Is not accommodated accordance with the master plan
(mm/day)  district (km2) within the existing design:
2020 377 390 156 31232 19 4 capacity e river widening
2015 277 702 281 45.813 5 7 —b e Polder development and
rehabilitation
2013 100 599 240 90913 40 7
943 m3/sec e River Dredging
2007 340 955 455 || 276333 48 10 By
I Development
| B T e.g. NCICD and 942 Programme
Case: Flood discharge ("

(January 2020)
3.389 m3/sec

1.032 m3/sec

Design capacity
2.357 m3/sec

B Water discharge that e building/revitalizing reservoirs,
iIs not accommodated lakes, ponds;
C within the design  making vertical infiltration and
Existing capacity drainage wells;
capacity e building green and blue open
1.414 m3/sec spaces




NCICD and 942 Project

National Capital Integrated Coastal Development:
e Coastal Protection
e Land Subsidence Management
e |t considers the interconnections between
coastal protection, urban development,
iInfrastructure, and water management

&

2 revitalization
of rivers

Project 942

Three phases of project (NCICD) are as follows:

Phase A focuses on improving the existing coastal protection. This includes the reinforcement and
development of the existing coastal dams of 30 kilometers in length and the development of 17 artificial
Islands on the Jakarta Bay. The first phase was launched in the beginning of September 2014. The
construction Is planned to begin in early 2016.

Phase B focuses on efforts to develop the west outer giant seawall planned to be constructed during 2018
through 2022.

Phase C focuses on constructing east outer giant seawall planned for after 2023. Several long-term
developments in the east of the Jakarta Bay are conducted by closing part of the bay in order to anticipate if
land subsidence In the east part of Jakarta cannot be avoided.
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through Shell Waste Upcycling

As a neighborhood located in the north of Jakarta, Kalibaru is
well-known for its green mussels industries which are distributed
throughout the city. Despite its popularity, the process of the
green mussel industry left several environmental issues due to
the accumulation of shell waste, which has become one of the
primary concerns in Kalibaru.

wup ik 7

Distribution of Creen Mussel Actors
B —wr e TGS O ™~
Number of Green Mussal Actor by RW

.

ooooo

Type of Actors

. CF. A cuthasion

. Faherrran

Project: Green Mussels Shell Waste Upcyling in
Kalibaru

. 843 procewing stall

....... () Sealiprecening !

. Mu el Cart vendor

@ sertoed trone

grorm o . Innovation to address waste and livelihood
1 Seahod broer . .
challenges in coastal community.
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REBUILD BY
DESIGN

develops innovative
research,
collaboration, and
design processes to
catalyze equitable
adaptation.

BUIILID

|E
A

D
n'
B

=

Because of the enormity of this ch
Rebuild by Design process was developed to
find better ways of implementing designs and

Bringing together iplinary teams

Rebyild by Design has develophd innovative,
épﬂbw solytionsthagbettérprotect
Yesidentstro fusufe climate evénts. whilg

communities.

This graphic provide:
Rebuild by Design pr

Collabora-
tion
by Design

Form coalitions to
innovate

REBUIL

BY
DESIGN

Lead Supporter
The Rockefeller Foundation

Additional Supporters
Deutsche Bank
Hearst Foundation
IPB Foundation,
a Foundati

Design Teams

BIG Teart,

HR&A Advisors w/ Cooper, Robertson
& Partners

Interboro]

MIT CAU + ZUS + URBANISTEN

PennDesign / OLIN

Sasaki/ Rutgers / Arup

SCAPE/ Landscape Architecture
WB unabridged with Yale ARCADIS

WXY/WEST 8§

Economic
B e

renor,
oot

Sandy exposed vulnerabilities
throughout the Northeast region
that have existed for a long
time: neglected infrastructure,
fragile economic systems,

and at-risk populations. The
Design Teams researched these
vulnerabilities - analyzing data,
meeting with stakeholders,

and learning through site visits,
workshops, and conversations -
and identified opportunities for
design interventions.




WHAT WE DO

1 Large Scale Regional
Design Competitions

Innovative Processes
2 to Address Cities’
Challenges

3 Research and Policy

IBUIILID
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by
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YEARS
LATER:

REFLECTIONS
FROM THE
DESIGNERS

ersity (RBD U) gives the
o{ 1

as a central tenet of des

HESII.IENCE
BY DESIGN
UNIVERSITY













SOCIAL RESILIENCE

S A

1995 Chicago Heat
Wave Killed 700

people
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TYPICAL DESIGN PROCESS
Site
Budget
Program
Square Footage

Timeline

= z,_ y




COMPILE
RESEARCH CONDUCT OUTREACH

DESIGN el S5
DETOUR

PARTICIPATE IN
LECTURES, SITE VISITS,
WORKSHOPS

CONDUCT
INDIVIDUAL RESEARCH

& INVESTIGATIONS
HOLD
ROUNDTABLES
FORM WORKING
GROUPS & SHARE
KNOWLEDGE
REFINE
DESIGNS
WORK WITH
GOVERNMENT
PARTNERS
HOST
COMPLEX COMMUNITY BUILD RESEARCH
SITUATION WORKSHOPS ADVISORY GROUP
ASSESS
PROBLEM
FORM
GOVERNMENT SELECT
TASK FORCE PARTNERS HOLD

PUBLIC EVENTS

IDENTIFY ISSUE CALL
PHILANTHROPIC FOR TALENT
FUNDING

TEST AND DESIGN
APPROACHES

ALLOCATE
FUNDING

CONTINUE
REFINING
IDENTIFY DESIGNS  BEGIN
STAKEHOLDERS BUILD CONTINUE CONSTRUCTION
COALITIONS ENGAGING

STAKEHOLDERS
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\ Lead Supporter
' indation
\

HURRICANE SANDY
DESIGN COMPETITION
JUNE 2013 — JUNE 2014

« 10 Interdisciplinary Teams
+ Northeast United States

+ Federal Disaster Dollars (CDBG-DR)
to be awarded by HUD

« Focus on the Future, Not Returning to
the Past

» Infrastructure should address multiple
goals at the same time

« Judged on Innovation, Collaboration
and Implementation
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COLLABORATIVE DESIGN

« Analysis of All Stakeholders

« Government Agency Meetings

«Meetings w existing coalitions

« Forming new coalitions

« Creating unusual events (bike
tours, dance parties, movie
screenings, parade)

» Design Charrettes

« Brainstorming sessions

» Site tours

« Wholesale Presentations at
existing meetings




Design + Program developed with stakeholders

D12 MGOVERNMENT RSN COMMUNITY [ SMINDUSTRY

INTEGRATED
FLOOD
PROTECTION
SYSTEM

LIVELIHOODS
+
LEADERSHIP

CLEANWAY
CONNECTIONS

EMERGENCY
MARITIME
SUPPLY

FEDERAL:
Congressman Jose E. Serrano (NY-15)

US Army Corps of Engineers

STATE:
Assemblyman A. Crespo 85th District

NYS Department of Environmental
Conservation

NYS Department of Transportation

CITY:
NYC Economic Development Corporation

Office of the Mayor of New York City

NYC Department of Environmental
Protection

NYC Office of Emergency Management
NYC Department of City Planning

NYC Department of Transportation

NYC Department of Parks and Recreation

LOCAL:
Community Board #2

Community Board #2 - Environmental
Committee

LOCAL ORGANIZATIONS:
The Point Community Development
Corporation

Sustainable South Bronx

Mothers on the Move

Bronx River Alliance

Rocking the Boat

Majora Carter Group

The Bk Projek

Youth Ministries for Peace and Justice
South Bronx Unite

OTHER COMMUNITY ADVOCACY:
New York City Environmental Justice
Alliance

Environmental Defense Fund

Pratt Center for Community Development
Adam Liebowitz
Mathews Nielsen
WXY

and more...

ADVOCACY:
Hunts Point Economic Development
Corporation

BUSINESSES:
The Hunts Point Terminal Produce
Cooperative Association

Hunts Point Cooperative Market

New Fulton Fishmarket at Hunts Point
Smitty’s Filet House (fish wholesaler)
Nathel & Nathel (produce wholesaler)
Vista Food Exchange
Anheuser-Busch Distributors

Il Forno Bakery

Oak Restaurant & Giill

LABOR:
Brotherhood of Teamsters Local 202

United Food and Commercial Workers

and more...




EVENTS

231 Beach 116th Street

Thursday-March, 13th

6:30 PM - 8:30 PM
16.com/news-events/resik

Wednesday, March 19
5:00 PM - 8:30PM
banknote building

3rd Fioor Event Space, 1231 Lafayette Avenue

Presentation of Dishes toJudges 5:00 PM
Slam Bake Public Tasting at 5:30 PM
Judges Announce Winners at 6:30 PM
Rebuild by Design Public Meeting 7:00PM

Chikdcare, dinner, and Spanistranguage transtation will be provided.

Judging and public tasting followed
immediately bya public meeting to review
draft ideas for HUD's

Rebuild by Design:

plans for new infrastructure
to protect Hunts Point
from the next

Superstorm
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Hoboken Cove Community Boat.
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BIG Team
The BIG U
Manhattan, NY

I A HR&A Advisors, Inc.
IL:s A : ., with Cooper, Robertson
| A 8 \ & Partners

|

' I' \,“
|I||‘
u“' Resist, Delay, Store, Discharge:
A Comprehensive Strategy
P for Hoboken
Hoboken, NJ

Commercial Corridor
Resilience Project

Asbury Park, NJ; Rockaways, NY;
Red Hook, NY

Interboro Team

Living with the Bay:
A Comprehensive Regional
Resilience Plan for
Nassau County’s South Shore
Nassau County, NY

MIT CAU + ZUS +
URBANISTEN

New Meadowlands: Productive
City + Regional Park
Meadowlands, NJ

LT

p"

(IIF

PennDesign/OLIN
Hunts Point Lifelines
Bronx, NY

Sasaki/Rutgers/Arup
Resilience + The Beach
Union Beach, Asbury Park,
Toms River, NJ

SCAPE/Landscape
Architecture

Living Breakwaters
Staten Island, NY

WB unabridged

$8%  connecticut with Yale ARCADIS

Resilient Bridgeport
Bridgeport, CT
New Jersey

New York

WXY/West 8

Blue Dunes - The Future of
Coastal Protection
Atlantic Coastline



HURRICANE SANDY COMPETITION PROJECT TIMELINE

HURRICANE SANDY
REBUILD WINNING PROJECTS
ANNOUNCED
PROJECT IMPLEMENTATION BEGINS
\\
0OCT 2012  JUNE 2014 2016 2017 2018 2019 2020 2021
B i i i ? :
AGREEMENT ON DRY EGRESS 30 % DESIGN DEIS CONSTRUCTION START
QRLRGEPORT, CT STORMWATER PARK I | . . | . :
AT : : : : :
Py - ‘ ! EIS RECORD OF DE:CISION : : :
ALIGNMENT 3 DEIS SELECTION OF CONTRACTOR CONSTRUCTION START
HOBOKEN, NJ ’ SELECTED | | (ANTICIPATED) : I :
e, i X ' i
- ,—-ﬂ ! | 30 % DESIGN ' i i
e | " - FOR ENERGY PROJECT . 1
RESILIENT ENERGY PILOT PROJECT AND FLOOD : ENVIRONMENTAL REVIEW | CONSTRUCTION START |
HUNTS POINT, NY | RISK REDUCTION STUDIES BEGIN | COMPLETE I
: : CONSTRUCTION START: ; : ’
i : : MULTIPLE PROJECTS : CONSTRUCTION CONTm‘IUES FOR MULTIPLE PROJECTS :
T TS DEIS PRIORITIZATION OF EIS RECORD OF
LONG ISLAND, NY | KEY PROJECTS | DECISION
E DESIGN OF THE VARIOUS PROJECTS : : E
2 AR LR R W ! ! ! ! !
MANHATTAN, NY: DE|s| | FINAL DESIGN I RECORD OF | EIS | CONSTRUCTION START
_ East Side Coastal Resilienc DECISION
i \ e | i NDRC WINNERS ANNOUNCED ** i | RECORD OF DECISION | i
| FINAL DESIGN | DEIS | I EIS I CONSTRUCTION START
STUDY LAUNCHED CONCEPT
) RECOMMENDATION OF | DEIS | RECORD OF CONSTRUCTION START ICONSTRUCTION CONTINUES FOR MULTIPLE PROJECTS
| PREFERRED ALTERNATIVE : EIS || pEcision MULTIPLE CONTRACT AWARDS :
] 'PERMIT APPROVALS : : !
DEIS | | PRELIMINARY | | CONSTRUCTION START
30 % DESIGN  EIS . :

] COMPLETE DESIGN : : !



$ 4.3 Billion USD
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INFORMING SIMILAR APPROACHES

National Disaster

Resilience

A Water mmm
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San Francisco h
Bay Area




The BIG U

BIG (Bjarke Ingels Group)

One Architecture

Starr Whitehouse

Buro Happold

Level Agency for Infrastructure
James Lima Planning + Development
Green Shield Ecology

AEA Consulting, Arcadis
Project Projects,

Parsons School of Constructed
Environments






LIVING BREAKWATERS

SCAPE LANDSCAPE ARCHITECTURE

Parsons Brinckerhoff

Dr. Philip Orton

Stevens Institute of Technology Ocean & Coastal
Consultants SeArc Ecological Consulting

LOT-EK, MTWTF, The Harbor School and Paul Greenberg



LIVING
BREAKWATERS

STATEN ISLAND + RARITAN BAY
HUD REBUILD BY DESIGN




Resist, Delay, Store, Discharge:
A Comprehensive Strategy for Hoboken

RESIST— OMA
Royal Haskoninng-W

HR&A Advisors,

S TO R E o L Balmori Associates

DISCHARGE
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WHAT HAVE WE LEARNED?



INTERDISCIPLINARY
GROUPS CREATE BETTER
OUTCOMES

» Architects

« Designers

« Engineers

« Scientists

» Academics

o Writers

* Artist

«  Community Engagement
Specialists

« Government

* NGO Leaders




THERE IS DISTRUST IN
GOVERNMENT IS EVERYWHERE

But in most cases they are needed for
implementation

Designers in the lead with the government and
community assures that community and
government are kept separate and you are
working towards the goals of each.




PROCUREMENT IS HARD

The laws that were created to
prevent corruption, also prevent
innovation. Inflexible rules favors

the status quoin:

» Using the same firms

« Using large multinational
firms who can support the
paperwork and reporting
measures

» Prevents opportunities for
younger and more diverse
firms

N¥YEC  Environmental Protection

A Pay My Bills

© COVID-19 Alert Levels in NYC
© Get the | n t VID-1

311 | Search all NYC.gov websites

¥92P3L > Translate V  Text-Size

nvironmental Protection

Water Environment Recreation What'’s New

Mission & Leadership Working With Us Publications Contact

Job Opportunities

Internship Opportunities

Water & Sewer Forms

Bids and Proposals

Community Right-to-
Know Program

[ £]w] t [=E=S

51 Print

Bids & Proposals

Electronic Receipt and Processing for All Vendor Invoices
Notice for all Current Bids
Safety Practices of Public-Facing Contracted Personnel During The COVID-19 Crisis

Notice to Contractors Regarding Safety Practices of Public-Facing Contracted
Personnel During The COVID-19 Crisis

We are the largest construction agency in the City, awarding more than $1 billion in contracts for
construction, construction related services and engineering services annually. Learn about our
bids, request for proposals, project delivery procedures, and prevailing wage.

Expand All Collapse All

Bids 0

Request for Proposals 0




REPLICABLE + TRANSFERABLE

Initial investment can have
lasting payoffs to other
locations in the same
region and inspire others.

Examples:

« High Density

« Low Density

« Bay

»Barrier Island

«  Wetland/Marsh

« Infill

« High Precipitation
*  Drought




HAVING FAITH IN
COMMUNITIES ALWAYS
WORKS OUT IN THE END

They have great ideas
and their ideas can work!




PLANS CHANGE!

October 2019

Mayor announced a
changed plan at a
cost of $700 million,
which the City would
fund

The ¢
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New York Daily News



THANK YOU!

Amy Chester, Managing Director
achester@rebuildbydesign.org
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AFTER\  GLOBAL
) CENTERON
O/ ADAPTATION

Related Links

oGlobal Center on Adaptation Report: Living with water: climate
adaptation in the world’s deltas

oResilient Rotterdam Strategy 2022-2027/

oResilient Cities Network website

oSingapore’s Active Beautiful Clean Waters Programme
oStrateqgy Brief: Resilient Jakarta

oComprehensive Strategic Plan for Conservation and Sustainable Use
in the Parana Delta (PIECAS-DP)

oRebuild by Design Website

oWebinar Recording



https://gca.org/reports/living-with-water-climate-adaptation-in-the-worlds-deltas/
https://gca.org/reports/living-with-water-climate-adaptation-in-the-worlds-deltas/
https://www.resilientrotterdam.nl/en/download
https://resilientcitiesnetwork.org/
https://gca.org/events/addressing-uncertainty-in-coastal-resilience-building/
https://resilientcitiesnetwork.org/
https://www.clc.gov.sg/docs/default-source/urban-systems-studies/rb172978-mnd-abc-water.pdf
https://resilientcitiesnetwork.org/downloadable_resources/Network/Jakarta-Resilience-Strategy-English.pdf
https://www.argentina.gob.ar/ambiente/ordenamiento-territorial/piecas
https://www.argentina.gob.ar/ambiente/ordenamiento-territorial/piecas
https://rebuildbydesign.org/
https://gca.org/events/webinar-resilient-delta-cities-adaptation-analysis-planning-and-implementation/

) CENTERON
¥  ADAPTATION

Stay Connected

Follow us online: Global Center on Adaptation / @GCAdaptation on X

Community Web Portal Events Page LinkedIn Group m

» Connect deeper and more
informally with the
» Register for events or other members with
watch event recordings to share questions,
resources & opportunities

» Subscribe to
the newsletter GCA
Adaptation Update and the
Water Adaptation
Community Newsletter

* Online space for articles
and case studies, access
content posted by others

https://communities.adaptationportal.gc https://qca.org/gca-events/ https://www.linkedin.com/groups/14 https://gca.us?.list-
a.org/ 262070/ manage.com/subscribe?u=6dfalea9

42c9f12e85f30d962&id=70f1cb250c



https://communities.adaptationportal.gca.org/
https://communities.adaptationportal.gca.org/
https://gca.org/gca-events/
https://www.linkedin.com/groups/14262070/
https://www.linkedin.com/groups/14262070/
https://gca.us7.list-manage.com/subscribe?u=6dfa0ea942c9f12e85f30d962&id=70f1cb250c
https://gca.us7.list-manage.com/subscribe?u=6dfa0ea942c9f12e85f30d962&id=70f1cb250c
https://gca.us7.list-manage.com/subscribe?u=6dfa0ea942c9f12e85f30d962&id=70f1cb250c

GLOBAL
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