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Enabling Delta Life 7_

Climate change adaptation and
disaster risk management

Reaction to DRM aspects in position papers
Ad Jeuken

ECRAN Expert workshop, June 2, 2015

. Astepwise structure . | .

* 1. Preparing the ground for adaptation
» 2. Assessing risks and vulnerabilities to climate change
« 3. Identifying adaptation options
» 4. Assessing adaptation options
* 5. Implementation
* 6. Monitoring and evaluations
You cannot treat the steps in isolation
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Thresholds: Adaptation Tipping Point

A stress test: How much (climate) change can we cope with?
When do start to achieve missing our objectives?

Navigability

Risk, Q, h e

- T;inste houdbaar tot: |
i : 2050
Time scenario A 2050 ; )

Tenminste houdbaar tot : |

2060

Time scenario B 2060 =)

Kwadijk, J.C.J. et al 2010 WIRES Climate Change DOI: 10.1002/wcc.64, Haasnoot et al 2012 Climatic Change

Requirements for scenarios ' :

* Vulnerability -> scenario variables
» Objectives -> key performance metrics
+ Key perfomance metrics -> scenario’s,
* parameters, resolution (time,space)
» downscaling methods
+ Could also be other than Climate
* Spatial developmens
* Autonomous erosion
» Subsidence
* Also influences set up of monitoring (step 6)
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Discharge Magdalena river at Puerto Berrio, Colombia
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*  Autonomous erosion trend

» Increasing number of reservoirs in major rivers is reducing amounts of
sediments available for the coast
» Climate
» SLR and Waves causing increased erosion -> increased risks for flooding,
increasing costs for coastal management.
»  SLR will result in more salt intrusion
= Changes in peak discharges will result in smaller/larger inflows of fresh water
into the ria Aveiro -> flood risks.
* Spatial development
= Building in dune areas may weaken self-sustainability of dunes -> is increasing
vulnerability to floods

= Increase of dredging of harbor entrance may increase sea influence in lagoon -
> salinisation of surface water
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b) 4. Territory lost until 2100. for each scenario: a) to d) Esmoriz-Furadouro: e) to h) Vagueira-Mira: Scl a) and e): Sc2 b) and f).

wvo vy and g): Sc4 d) and h)

Combining the two wave climates and the three different se:

surface levels, four scenarios were established:

; Scl (reference) - based on WC1 and current level of the se:
SCGEarIOS ba_sed on SRES A2, surface; Sc2 - based on WC2 and current level of the sea surface;
WC=wave climate Sc3 - based on WC2 and the surface level 42 em above the

current; Sc4 - based on WC2 and the surface level 64 cm abow

1 januari 2008

Maximum water depth

the current one. With these 4 scenarios, shoreline evolution wa:
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Future weather, ntp:/mww.knmi.niisamenwiregioklim/Fw/
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Probability x Exposure x Vulnerability

- .. Vulnerability
*Probability of critical events

+ Sea level rise/ storms P
River discharges Weatherand | Spgpeyes

Climate

Precipitation/drought events Events RISK
*Exposure

Topography
Speed and depth of flood
Duration and timing of a drought
subsidence

*Vulnerability
People, assets, crops
awareness, coping capacity, recovery capacity etc.
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potential significant flood risks
(Art. 4 and 5 FRD)

+ carry out a preliminary assessment to
identify areas at risk of flooding (2011)

{ Identification of areas with ‘

|

( Crﬂea;:!on of; rflltlmd haf‘ard maﬁs ':or .
oods with o M o hig » draw up flood risk maps (2013)
(Art. 6 para. 1to 4 FRD)

. Central automatical creation of flood 0

nsk maps for 1he risk receptors
e
he tage aci

(Art 6 para. 5 FRD)

+ establish flood risk management plans
that focus on prevention, protection

EEE %E:R%a B=8 and preparedness (2015)

(~ Creation of the managementplan
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Minimize damage /
losses

revent /
avoid

L=
i Impact
Comnvanity resilience
Evacuation ;lams
ar

The Disaster
Management
Cycle

Vulnerability and
risk
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Rainfall-runoff River Basin Management H
reduction Forestry / Nature Management CrOSS b oun d ary Issues
Water retention
Afforestation

Reduction hydraulic load  River Management
Room for the River ~ Coastal Zone Management
Coastline stabilisation
Wave reduction
Flood control Integrated Water Management
Local retention  Groundwater / Water Supply
Drainage
Levees Zoning measures  Spatial Planning
Setback lines  Urban Planning
Building restrictions

Impact reduction  Disaster
Flood proofing Management

OPTIONS FOR Earllz)(l ;I\(I:Elrar:::g Poverty Reduction
FLOOD RISK MANAGEMENT Residual Risk
Emergency response

Relief funds

Insurances

) —) E—) Receptor] EEEE)
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Rainfall-runoft  River Basin anagement
Foreswy / Nature Management

Reduction hydraubc load  River Management
Roomforthe Rier  Coastal 70na Mananamant
oastiine stabilisation
Wave reduction

FLOOD RISK TARGETS
Example: 1 in 100 years

Cost-benefit anal

Aim:
» To provide economic justification for the investments in flood risk
reduction measures

To think critically about alternative approaches to justify the
investments




Strategy development and decision making

2011

4 sul
Nat. Regional plans

Probleem potential - Water legislation

analysis strategies isions Plan Fﬂ:z.:::';ﬁ

W W 4
DP 2011 DP 2012 DP 2013 DP2014 DP 2015 >

10 April 2014

You don’t need to decide on
everything at once

Think in steps and keeping options
open

Deltares
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Adaptation pathways describe a sequence of policy
actions or investments in institutions and infrastructure
over time to achieve a set of pre-specified objectives
under uncertain changing conditions,

*Haasnoot et al. (2013) Glob. Env. Change. 10.1016/j.gloenvcha.2012.12.006

An adaptation pathways map shows different possible
sequences of investment decisions. A scorecard helps to
evaluate the decisions.

Adaptation Pathways Map Costs and benefits of pathways
Time horizon 20 years
Action A o, O O Time horizon 50 years
A ' Time horizon 100 years
Pathway Costs Benefits Co-benefits
Current
situation 1 ° haa * 0
. ~
Action C O 200 # 0 0
. ~ 3 +Ht 0 0
Action D O O o
- 4 O ++ 0 0
Changing conditions g o 0 0
5
0 10 100 6 it 0
Time low-end scenario 70 80 0 o o
. A— : — | 700 w0
P -
Time high-end scenario 10 70 80 98 100 g o o * * —
ears s O "~ +
o Transfer station to new policy action Pathways that are not necessary in low-end scenario
. Adaptation Tipping Point of a policy action (Terminal)

emm»  Policy action effective
A Decision node

Haasnoot et al. (2012). Clim. Change.; Haasnoot et al. (2013) Glob. Env. Change. 10.1016/j.gloenvcha.2012.12.006



Example: Adaptation Pathways

How to keep a river navigable in a changing environment that
may result in lower water levels in the river?

Scorecard for Pathways

. ~ -~ -~
Small ShIpS \ %4 Path Costs Target Side
(] actions effects  effects
1 o +++ + 0
Current eumm— ‘
situation 2 o R 0 0
in € ~
Small dredging O YYYryl 300 0 0
Large dredging O O 4 00 ++ 0 0
Time = . A — ; ; > s O 0 0
0 10 70 80 90 s 100 | 6 QO 4+ 0
_ . 700 w0
o Transfer station to new adaptation action
l Adaptation Tipping Point of a policy action (Terminal ) 8 o o *
e Policy action effective in all scenarios 9 o A * B

@& @& Policy action not effective in worst scenario

Haasnoot et al. (2012). Clim. Change.; Haasnoot et al. (2013) Glob. Env. Change. 10.1016/j.gloenvcha.2012.12.006

= Adapt river distribution c C
g or large green rivers
5
g
3 Room for the
6 river actions 1
c 1
i C I
£
Dike raising l '
Current situation inc| !
planned actions
g
g
&
5
g
z "
2 Unbreachable dikes
] -
s
b
> o r
5 Fload proof urban areas O O O
& [
8 -
& Design discharge m3/s 16000 17000 18000 13000 20000
»
-
Time in a scenario with a small climate change (G) 2050 2100
>
-
Time in a scenario with a large climate change (Wp) 2050 2100
© Transfer station to new policy actions I Adaptation Tipping Point of a policy action (Terminal) e Adaptation Pathway
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Make adaptation more specific
towards the stage of design

Deltares

| —
To cite this article: Anne Loes Nillesen (2014) Improving the allocation of flood-risk interventions from a spatial quality
perspective, Journal of Landscape Architecture, 9:1, 20-31, DOI: 10.1080/18626033.2014.898823
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¥ FILTER

B Promcttyps
* Redevelopment
- Scale
+ Neighberhood
88  Adaptation target
« Groundvater flooding
B Lenduse
+ City Cantre
. Dominant soil type
« Peat
8¢ Surface lavel and slope

« Sloping area
+ Flat area on high ground

« Flat area on low ground

28 Adaptation solutions

CLIMATE
INFORMATION

climate <anes

ADAPTATION SOLUTIONS

www.climateapp.org

[ [+]
Canal Seepage barrier Improved construction site preparation

1

Raising land

]

Raising the groundfioor level Infiltration and Transport-sewer

Bl

Emergency supplies and utilities

Pumping station Drainage below surface level

LD]@

B[R,

N

'S

Constructions on piles

' Blue Green Dream

(floatable) cor Smart-drain (groundwater)

ALTERRA
WAGENINGEN NEN
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Precipitation surplus (mm)

[
<
E
*
E
£
B
-
k1
]
]
H
5
2
[}

n
3

Cumulative precipitation surplus

@
2
s

a
=]
=3

N
]
s

o

02

0.2t
04/
08

-08"

Van de Ven F.H.M., S.P. Tjallingii. P. Baan, P. van Eijk
(Triple Water; app

en M. Rijsb
9
il

EXPERTISE oncep!

calgqulating

fhodel

gy,

dialogue

effects

crm o0 . ° o

Team Jamaica Bay H200 Forum September 9 & 10,2013 Slide 37

Inclusive + Integrated + Innovative Inspirational

http://www.3di.nu/3di-videos/
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Do not underestimate the knowledge,
data and model base needed

Deltares

Model analysis X ‘

NOORDZEE

Deltares
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Referentie: 2015, RVR uitgevoerd, dijken op orde

Klimaatscenario’s:
« KNMI'06 W2050/G2100 en W2100
« Veermanscenario als ‘robuustheidstoets’

Scenario Maatgevende Gekoppelde Maasafvoer Zeespiegelstijging
Rijnafvoer [m3/s] [m3/s] t.o.v. 1990 [m]
Referentie 2015 16.000 3504 0,08

Deltares

Increase of design water level in 2050

Resterende MHW-opgave bij “Huidig beheer” t.o.v. referentie 2015
KNMI W2050/G2100
+0,35 m, maatg Rijnafvoer 17.000 m¥s)

NOORDZEE

&
ﬁ "a; Schoonhoven

Grevelingen

MHW-opgave [m]
e -0.10 - 0.10

0.10- 0.25
w— 0.25 - 0.50
————— geen data 0 5 10 km

Deltares

17



And 2100

Resterende MHW-opgave bij “Huidig beheer” t.o.v. referentie 2015
KNMI ' W2100
+0,85m, g ij 18.000 m¥/s)

NOORDZEE

ﬁ

MHW-opgave [m]
e -0.10 - 0.10

Grevelingen

m— 0.10- 0.25 )/
w— 0.25 - 0.50 Hothorgy 20"
w— 0.50 - 1.00

----- geen data G S 10KM

eltares

Noordzee

« Zeezijde

« Zee-rivierzijde

« Zee-rivierzijde,
open Haringvliet
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Resterende MHW-opgave bij *Gesloten zeeziide / Open rivierziide™ to.v. referentie 2015
KNMI W2100
(zeespiegel +0,85 m. maatgevende Rijnafvoer 18.000 mYs)

NOORDZEE

* o, g~
MHW-opgave [m]
-040--0.10
Gesloten zee, |—3% 0w
- . s 0,10 - 0.50 T
open rivierzijde |=—— os- 1w
,,,,, geen data (] 5 10km
Resterende MHW-opgave bij “Gesloten aan zee- en rivierzijde” L.o.v. referentie 2015
KNMI W2100
(zeespiegel +0,85 m, maatgevende Rijnafvoer 18.000 m/s)
NOORDZEE
ﬁ Schoonhoven
MHW-opgave [m] Gorinchem
— 5 20 - -2.50
-250--1.50
-1.50--0.50

<0.50 --0.10
—-0.10 - 0.10

Gesloten zee- |=—ow-o%

o o — 0,50 - 150 Vot 2
rivierzijde |— iso-su
----- geen data Q5 10km

« Politics do not naturally follow the Climate adapt tool

* So look for policy opportunity windows or try to create them
+ National risk assessment (UK)
» National high level committee (NL)
* Where are the disasters

* Where are the large investments
» Change the mindset from ‘we have to report’ to ‘we really want to
do this’

Deltares
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Finding:
Scientists do not agree on magnitude
of Climate change and sea level rise

Asked basically three questions

1. What is the maximum plausible
SLR between now and 2100 (130cm)

2. Are we able to defend the
Netherlands to that rise (YES)

3. What will it cost (1 B-EURO/yr)

4. Can we pay this (YES)

OK, than that is what we will do, discussion closed

_ Deltares
Climate
Dutch Delta Approach
Delta Act
Delta Fund Wg)ﬁking together
with water

Delta Programme
Delta Commissioner
Delta Decisions

_ A living land,
Adaptive Delta Management build for its future

www.deltacommisaris.nl

Findings of the Deltacommissie 2008
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* Preparing the ground: O -
 Establishing leadership <
+ Setting clear objectives a
* Vulnerability analysis & scenarios
» Use range, ensembles of models and RCP and simplify
* Link to performance metrics, indicators (still HUGE effort)

» From donor studies to accepted (customers) basis for robust
decision making

» Identification and assessment of options

» For the water sector DRR and Climate adaptation naturally
connect

* From exploration to design may take many years (iterative)
* Think in steps

Deltares
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