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Tokyo Metropolitan Government delegation in Dordrecht (NL), Sept. 2019
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Policy network

Knowledge network
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Strengthening the
7 Science-Policy Interface:
¥ Agap analysis
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GLOBAL
CENTER ON
ADAPTATION

Leveraging deltas to address climate change

Deltas are areas where the impacts of climate change can exacerbate existing pressures from
urbanization and pollution. But they are also places of opportunity that are often rich in social,
economic and natural capital. The Global Center on Adaptation works with a global network with

common interests in deltas to use these opportunities to address climate change challenges.

Delta Alliance is active participating organization of the Global Center on Adaptation

www.delta-alliance.org
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Current situation Resilience & Sustainability

Land and Infra— Natural Governance
water use structure Resources
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Available in december 2019 also: Assessment report
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Collaboration on subsidence between Coalition and Alliance

Delta . Policy brief
i”lance February 2019

Subsidence in urbanizing deltas and coastal zones

“This policy bris i the actionabl counteract human-induced land subsidence.
i made on pelicy e, technology, capacity building and financing aspects.
Subs is3 hug
Key messages
*  Thersis i s 3 bi jide, especially in low-laying urbanizing dltas and
coastal zones with detrai absarved i ities are in the range of

mm fyear, while current global mean sea level rise is srounda mm fyear
*  Without proper measures many coastal [defta) cities will 2 l(Gelow sea level resulting in increased risk of floading, loss

of ives st .
of dollars per year

«  Theimpacts of subsidence ireﬁﬂhe(aiuu“?d @ , i.e. extreme weather events (short term) and
tising sea levels (long term)

« Subsidence is 3 versatile, interlinked issue inwt y PBlicy sectors (eg. w re, housing, economy,
spatial planning], and many stakeholders from Ioca\W)tional level; a mai d to deal with the

IPOC and OECD identified coastal cities 2 lltas around the

dimate and h = 7 @ ent risks for 0.5 billion people. currently in
many delta cities land subsidence ex s & }e sealevel rifllf u) ten, due to excessive groundwater extraction
related to rapid urbanization and p & Erowth. currenr an =wsolute sea level rise is around 3 mm)/year. Howaver
current cbsarved subsidene )Jmegacities are in the ra)

-100 mm/year and projections till 2025 expect
similar subsidence rates, ure measures

complex and often ‘hidden’ but urgentvass of subsidence 2\
The good news is hat s possig 1o mitigate land, ich will pravent worse impacts
and much higher costs on longer ’ \‘
Q y)
Xw ,\)vmnguame emvironments threatened by

without change, more parts
sea level. Increased fiooding and
dollars per year.

o chiinh ¢ flf (Bangkok and numerous other delta (and coastal) cities will sink below
ther widespre:\ ns)ud subsidence result currently in damage of billians of
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Sinking cities Il — example cases

A step-by-step approach to address land subsidence in urbanising deltas

m

¥
sakarta,

widespread impacts of land subsidence result in damage tatalling billions of dollars
subsidence is i extraction due to rapid urbanization and pog
to deal with the “hidden but urgent threat of subsidence, as well as more (@Jac

In 2015,

Although awareness on subsidence is increaed, it is far from finished, a3 exer
subsiding coastal cities. As there is 3 growing need in guidanee this brochure pry
land subsidence from the perspective of sustainabie and resilient urban deve)
learned from these experiences provide waluable information and inspiratic¥
urbanizing deltas. It iz expeeted that this guidance will further raise

dehta cities land subsi absolute sealevel rise up to a 7 en. Without action, parts of
Ho chiMinh city, Bangkok and numerous other coastal cities will sink below se ed flaod risk and other

cause of severe land
WA major rethink is needed
ort decision making.

Deftares published the agenda-setting brochure ‘Sinking Cities’ to raise

He frequent new discoveries of apparent new
onW/ehensive snd step-by-step approsch to address

< by reallife cae study examples. The lessons
jon makers and experts to address subsidence in
contribute o lowering the threshold to act whie

acknowlecging the arogress made over the last years

& ep-wise approsch ix elaborated slang the stages of the ool Pt
identified, there are quessions that need to be addressed, teci (N 2

ques

stes-wise sparosch on land subsidence, by providing
the ongaing swarenez: racing on fand sbzidence, wi
contrinute to lowering the thresnold to 30t and will gy
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ear steps that need to be taken. For each of the § steps
wernance aspects that reed fo be considered o answer the
s 2y (Table 1) Thi forthe
For each of these stepz The Sinking Cities 2 brochure comtributes to

. andl products thit form the autcome of the step to.

i the progress made over the last years. |t is expected that it will
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Sinking cities

In many coastal and delta cities 1and subsidence exceads absolute sea level
of ten. Without action. parts of Jakarta, Ho Chi Minh City. Bangkok and nug
coastal cities will sink below sea level. Increased flooding and other wides,4
Tand subsidence result in domage totalling billions of doflars per year. 4
Tand subsidence is excessive groundwaterasaction due to rapid urby

growth. A major rethink is needed to dy >
Deltares presents a comprehensive app £ /a
of mare sustainable and resilient vy \Q e

chidderf but urga
ress land su, 0.4
nt.
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There is abundant evidence thy b, Z serrm@fa

savere
an% fopulation
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e perspective

llincrease in the near futurs,

‘causes major problems worlduide| making it nee address subsidence related
& In many eoastdl megacities predlems now
subsidence increases florg

. Ty of subsidence are further exacerbated
inundation depth and du Qfor b ather events (short term) and rising
causing major economic dama . s ):(eml).

Tosses in the form of structura] damage and high O mplex technical aspects and governance
maintenance costs. This effects roads and trang \sbedmem. There s a need for an intzgratad
portation networks, hudrauie infrastructu roach in ceder to manage subsidence and to
as river embankments, sluice gates, flond g Csciop appropriate strategies and messures that
and pumping statians -, effcient on both the short and long
and foundations. The tota] damage wor term. Urban (ground)uater management, adaptive
estimated atbilions of doflars annually ) oo rsk management and related spatial planning
Because of ongoing urbantzation @ on of

=

growth in delta areas, in particular a-  The figure below illustrates the current subsidence
citles, there s, and will be, more, lop-  problems related to socio-econome development and
ment i subsidence-prone arec: @Iy chimate change

Climate chang Socioeconomic development

# Aceelerated sea-level Ao wization and population growth
+ Extreme weother events ® wricreased water demand

acts
*Increased fload risk

+Damage to bulldings, infrastructure
+ Disruption of water management

Subsigence Causes -

= + Groundwater extraction

S A0 mpuia il gas, coal mining
ectomes

Figure 1. Land subsidence from o multi-seetoral perspertive

www.delta-alliance.org
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Presentation Notes
Food basket of nations – provide some of the world’s most fertile agricultural land and productive fisheries

Often the economic power house of a nation. Strategic location linking the interior of nations to seas and the world – provide tremendous opportunities. More than half the global GDP generated within the coastal zone.

Deltas are among the most productive ecosystems on earth – precious to life. Rivers provide fresh water and nutrients, critical for sustaining life in the delta and oceans. The unique mixture of saline and fresh water in deltas create conditions for unique flora and fauna. Deltas are highly sensitive to even small changes in sea level.

¾ of global population lives in the coastal zone, over 500 million in river deltas - over 200 million in the Ganges, Nile and Mekong deltas alone. Cradles of civilization. We see the rapid growth of coastal mega-cities.

People want stability – this causes tension with the natural dynamism which characterizes river deltas – they are often reconfigured by the natural processes by which deltas maintain themselves. Many deltas have also been dramatically transformed by the actions of people – deliberate transformations to try to stabilize deltas, as well as unintended transformations.

The aspects that make deltas attractive places to live and work are being threatened. Regular catastrophes with tragic impact on human beings, on ecology and on economies. Action is acutely needed now to address these issues.
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Human-induced land subsidence is a big challenge worldwide
especially in low-laying urbanizing deltas and coastal zones

6-100 mm/year, while global
mean SLR is around 3 mm/yr
Damage is totalling billions of
dollars per year

Impacts are further exacerbated
by climate change (extreme
events + SLR)

Policy brief
» Describes the challenges and the actionable approaches to counteract

human-induced land subsidence
« Recommendations are made on policy and governance, technology,
capacity building and financing aspects

Sinking Cities Il brochure (supporting the policy brief)
o Step-by-step approach illustrated by real life example cases
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Deltas are among the most productive ecosystems on earth – precious to life. Rivers provide fresh water and nutrients, critical for sustaining life in the delta and oceans. The unique mixture of saline and fresh water in deltas create conditions for unique flora and fauna. Deltas are highly sensitive to even small changes in sea level.

¾ of global population lives in the coastal zone, over 500 million in river deltas - over 200 million in the Ganges, Nile and Mekong deltas alone. Cradles of civilization. We see the rapid growth of coastal mega-cities.

People want stability – this causes tension with the natural dynamism which characterizes river deltas – they are often reconfigured by the natural processes by which deltas maintain themselves. Many deltas have also been dramatically transformed by the actions of people – deliberate transformations to try to stabilize deltas, as well as unintended transformations.

The aspects that make deltas attractive places to live and work are being threatened. Regular catastrophes with tragic impact on human beings, on ecology and on economies. Action is acutely needed now to address these issues.
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Policy brief
Policy and governance aspects of subsidence

e Subsidence is not mentioned in the global agendas and often also not
addressed in national or local policy agendas

e Subsidence is often a ‘hidden’ policy issue, not fully recognized or
acknowledged

e In many subsidence prone areas there is no comprehensive subsidence
strategy and approach, no multi-sectoral cooperation, no legal framework nor
specific instruments, which hampers setting of clear policy targets and
Implementation of measures to mitigate subsidence

e An organisational structure with clear roles and responsibilities regarding
subsidence issues is often non-existent or not sufficient, thus undermining
planning and action

www.delta-alliance.org
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Comprehensive approach towards solutions

Integrated framework and stepwise approach (6 steps) addressing most relevant
aspects of subsidence, incorporating technical as well as governance aspects

Policy cycle QOuestions to address Step-wise approach Products
Technical aspects Gowernance aspects
Problem - How much subsidence s Measuring - Subsidence map with current
analysis is thera? Are people - Measurement data collection - Awarenass raising subsidence rates (+ sum) and impacts
aware of this? - Impact assessment - Compnunication plan
- What is impact of - Measuring plan and set-up
subsidence - Subsidence database with publically
- What are the causes? 2. Mechanisms - Stakeholder analysis available data
- Whao is involved and - Data analyses to disentangle subsidence - identification of problem - Subsidence map with causes of
responsible? Causes OWners subsidence
- Stakeholder mapping
Planning - How much future 3. Modelling - Capacity building / education - Subsidence map with future
subsidence is - [Inwverse) modelling to make predictions - Multi-sectoral planning, subsidence rates (+ sum)
predicted? - Scenario constructions [/ analyses participation, stakeholder - Vulnerability map
- What are mast - Modelling / forecasting engagement and commitment - Capacity building plan
wvulnerable areas? - Vulnerability assessment - Political action, development of
- Damage assessment policy, strategy and legal - Owerview of possible measures
instruments - Subsidence impact map (current +
- What are possible 4. Measures - Cost-benefit analysis and - Planning and design of buildings future)
measures? decision support and infra-structure, incl. building - Decision suppart tools
- What are the current - Cost-benefit analyses / multi-criteria codes - Strategy and action plan (including
and future impacts analysis of possible measures = Decision-making on selection of measures)
(quantified and - Decision support system Implementation
monetised)? - Selection of (innovative) measures in an
integrated multi-sectoral perspective
Implemen- - What will be done, S Measures - implementation - Multi-sectoral cooperation [ - Implementation plan {incl.
Tarion how and when and by - Implementation of measures organisational structure organisation, operational procedures,
whom? - Setup monitoring plan - Legal framework / operational legal aspects , financing, asset manage-
- Setting up pilot projects procedures f guidelines Mment)
- Enforcement of laws and - Monitoring plan
regulations - Pilot sites
- Fimancing mechanisms / asset
Mmanagement
Evaluation - Is the problem under 6. Monitoring and evaluation - Stakeholder evaluations - Evaluation plan (technical and soc-
control? - i i i Public hearing economic)
- Setup evaluation plan - Best practices
- Compliance checking - Knowledge exchange plan
- Assessment and outlook
- Exchange of knowledge and best practices
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Policy brief
Recommendations

Technology

e Knowledge agendas and collaborative research on subsidence
e Systematic monitoring

e Atrtificial groundwater recharge

Policy and governance

e Clear policy framework and appropriate legislation on subsidence

e Multi-sectoral cooperation, joint policy development, coordination and participation

e Future proof decisions enabled by evidence-based decision support models and tools

Capacity building

e Awareness raising and need assessments on subsidence knowledge

e Training programs, workshops, seminars and conferences

e Community of practice on subsidence mitigation (from planning to implementation)

Finance

e Assessments of main financial risks and costs/benefits

e Financing mechanisms and innovative financial instruments

e Integrated economic assessment framework for land subsidence
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Sinking Cities Il brochure

A step-by-step approach to address land subsidence in urbanising
deltas

e |lllustrated by real life example cases
e Lessons learned and recommendations for each step

Step 1. Measuring subsidence (example case Ganges—Brahmaputra—Meghna delta and
Dhaka, Bangladesh)

Step 2. Understanding subsidence Mechanisms (example case Jakarta, Indonesia)
Step 3. Modelling land subsidence (example case the Mekong Delta, Vietham)

Step 4. Measures - Cost-benefit analysis and decision support (example case Gouda, The
Netherlands)

Step 5 Implementation of measures (example case Bangkok)

Step 6. Monitoring and evaluation of land subsidence (example case Shanghai, PRC)
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Subsidence in Dutch national Climate Effect Atlas

Klimaateffectatlas VIEWER KAARTVERHALEN OVER DEATLAS PARTNERS HELPDESK FAQ SE==  7Zocken o
N

Overstroming Wateroverlast Droogte Hitte

s r e L

Gidsmodellen voor landschapstvben € & Zoek gemeente STE SRR SEEEizEr FEerEriD
Tekort oppervilaktewater extreem 0 . v v ~
droog jaar
Tekort oppervlaktewater 0 . v v
gemiddeld jaar
Gemiddelde Laagste 0 . v v
Grondwaterstand

Gevoelige functies en ruimtelijke kenmerken

: |-» Signaalkaart bodemdaling mei15-mei18 @ .

\Weinig dding

Significante daling eerste helft periode
Significante daling tweede helft periode
Significante daling

Vel dding

Mg

Klik hier voor het
kaartverhaal droogte

www.delta-alliance.org




lliance

Deh:

f Climate Adaptation Services

Risk Avoidance Opportunity
OO “To prevent damage and climate OC) “Torealize resilient, sustainable
risks to society” and innovative businesses and

cities”

www.delta-alliance.org
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f/ Climate Adaptation Services

Two dominant frames

Risk Avoidance Opportunities

Reductionistic Integrated holistic

Technical engineering (controlling | Systems approach (using nature,

the water) living with water)

Quantification of risks and Creating support through design
uncertainties and visualization

Are measures cost effective? Is there support for measures? Can

they be financed?

Minimizing risks Maximizing opportunities,
value creation

www.delta-alliance.org
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Delta Commisson 2008
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: = {JTTLbetrneasuresto e
|m|urov’ .ﬂ‘aod: _rsk management and fresh
| Water supply should be prepared urgently.”

www.delta-alliance.org
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Delta Programme

One Aim:

 Keeping NL a good, safe and attractive place to live and work
for present and future generations (= 2100, long term
perspective)

Two Goals:

e Safe, now and in the future (2050-2100)

* Fresh water supply guaranteed, also in dry periods

Three Basic values:

e Solidarity, Flexibility and Sustainability

Not in answer to a disaster, but in advance, to be prepared or
avoid it

www.delta-alliance.org
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Some lessons learned
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Establish the network on the ground, with those that do the
actual work. Make them feel part of the family

Make the connection with identity and let others shine

A frontperson that is both powerful (stay in control) and
accessible (make connections)

Secure the funds

It’s not just threats, it’s above all about opportunities

Secure the knowledge base and work interdisciplinary

Be innovative / flexible in organizing (e.g. collaboration with NAS)

www.delta-alliance.org

N ey



Delt: ,,.
... ~lliance

National Adaptation Strategy =

of The Netherlands

Four climate trends and their impact on nine sectors

Safety
and security

1

IT and Warmer

telecommunications

Drier
A=) (summers)

&

Infrastructure

Recreation
and Tourism

c2

NEW

Water Built environment

management

Wetter Agriculture, horticulture
(rainfall) and fisheries
| 0
Rising Nature
Sea Levels
Health

Adapting with ambition

www.delta-alliance.org
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ea level rise

HNational Climate AdaptationStrategy (NAS)
Climate trends, climate impacts
and consequences for sectors

Climate trend

Climate impact

= Implications for sectors

Sectors
E Water and spatial management
n Nature

Agriculture, horticulture and fisheries

Health

Recreation and tourism

Energy

m Infrastructure (air, road, rail, water)
IT and telecommunications
E Safety and sacurity

Impact

O Medium to marked effect: this decade

f .
v 1 Marked effect: this century
o

Nature of effect

Effect is an opportunity
Effect is a threat

Unclear whether effect is an opportunity
or a threat

source; -+ PBL Aanparsen met befeld klimastverandering
gy b climate chas

werandering (Ad.
MBS werkshop sessions,

12 October 2018
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National Climate AdaptationStrategy (NAS)

Climate trends, climate impacts

paterT:
e and consequences for sectors

of axpesure 1
pathogans

Climate trend

rangrs
In surisce water

qualty due fo mreased
o gt Climate impact
e
duced >
concantraten of "
contamrants ey i .
(o) e Implications for sectors
mare frequent Sectors

continuous
changes in wat pericds
surface water quality

a Water and spatial management

n Nature

Agriculture, herticulture and fisheries

Fa

Health

Recreation and tourlsm

higher increase in
casesasesd SU;GSF;\:HZ e —» | peak precpilation Infrastructure {air, road, rail, water)
umidity

IT and telecommunications

[ |
Energy
¥ N

N ! od E Safety and security
groundwater in other feems
of extrems weather =
high winds o Impact
o : cparabity of
ncreased Ighining, hed) kastuchire
river discharge, ' Medium to marked effect: this decade
ess predetable .
BCI05S SEASONS ' y Marked effect: this century
~_

Nature of effect

Effect is an opportunity

Effect is a threat

Unclear whether effect is an opportunity

aa
. w";q?“ o toanm and or a threat
stnctvenessas ||
glatshouses )
u Eusiness / suetr - PBL, Asnpassen mel belekd Mimaatverandiring
- 1 1l rhdapting : . 2013
FBL, Aanpisen aan Kimaatveranderngidimast

verandlining (Adipting 1o cimate changs), 1015
- NS workshop ssssions, 7 june, 1 September and
17 Cxtober 2016

Englith_Bollenschema_wetter VIBC_UP, februsei 2018
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Climate trends, climate impacts
and consequences for sectors

g Climate trend

onal Climate AdaptationStrategy (NAS)

ircmnse 0

duy¥rgs
= Climate impact

Implications for sectors
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Climate trends, climate impacts
and consequences for sectors
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Climate trend

Climate Impact

Implications for sectors

Sectors

E Water and spatial management
MNature

Agriculture, horticulture and fisheries
Health

Recreation and tourism
Infrastructure (air, road, rail, water)
Energy

IT and telecommunications

Safety and security

Impact

O Medlum to marked effect: this decade

TR
N 1 Marked effect: this century
L

Nature of effect

Effect is an opportunity

Effect is & threat

Unclear whether effect is an oppartenity
or & threat
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Western part of the
UNESCO World
Heritage Site, with
Afsluitdijk visible at
the bottom
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Delta Knowledge Management components
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Organization &  Data sharing ::d:m:ml:g
management agreement ad or broker

(delta wing) Building the
climate
Uszr mte_rfaces Static impact ﬂ:lll::r‘i!ewer ::_l::; apps aa’apz‘ ation
and services S b . .
e and storylines services chain
o in Bangladesh
Local datab Online database ~ Data access Spatial Data
infrastructure e feanase (knowledge (downloads & Infrastructure
portal) data services) (C A S WO I’k in
: rogress
Climate NWRD. Meta Nationwide Mainstreaming ~ Regular updating Prog )
. d Model Climate risk inimplementing ~ of meta model
Impact data FEET T agencies and NCVA

Basic Using IPCC for mls:miﬂﬂ.
climate data projections bias :nrre:li'l:n
o ®

Steps towards climate adaptation information services for BOP2100

rai¢ | Climate Adaptation Services
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