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Outline of webinar

Urban climate adaptation and
resilience context

Introduction to Multiple Criteria
Analysis (MCA)

lllustration of MCA through a case
study

Applications and lessons learned
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Understanding risk in urban/rural areas

Urbanization: Natural growth, migration, increasing
populations moving from rural to urban areas

STRESS RISK

Megacities = hotspots of risk

- & :
Small towns = less resources/poor planning and

Peri-Urban= random and fast transformation of land
and population

Making cities work



Defining Resilience (evolving)

The ability of a social, ecological or socio-ecological
system and its component parts to anticipate,
absorb, accommodate, or recover from the effects
of a hazardous event in a timely and efficient
manner, including through ensuring the
preservation, restoration, or improvement of its
essential basic structures and functions, its capacity
for self-organization, and the capacity to adapt to
stress and change. (IPCC, 2014)
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Responding to climate change
Dimensions of (urban) resilience

Redundancy Flexibility
Resilience

Capacity to Capacity

Reorganize to Learn

[Source: Asian Cities Climate Change Resilience Network / Resilience Alliance]
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Dimensions of City Resilience
[Rockefeller Foundation — 100 Resilient Cities]

B HEALTH & WELLBEING

ECONOMY & SOCIETY

B ] Everyone living and working in LA A The social & financial systems that
& @ the city has access to what they ® ® ® enable urban populations to live

need to survive and thrive. peacefully, and act collectively.

L P 286

e 0 o LEADERSHIP & STRATEGY ® INFRASTRUCTURE &
The processes that promote ENVIRONMENT

® ® @ -effective leadership, inclusive ¢ & ' Oao-maeandnatubl
decision-making, empowered systems that provide critical

services, protect, and connec
® 0 ° o O o i tect, and t

stakeholders, and integrated
planning

www.100resilientcities.org

urban assets enabling the flow of
goods, services, and knowledge
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City Resilience Framework [Arup]

[Source: Arup (2014). City Resilience Framework]



Responding to Climate Change
Towards Resilient Communities and Cities
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CLIMATE EXPOSURE

. f SHARED s &
UNDERSTANDING  EARNING L& BUILDING
VULNERABILITY RESILIENCE

AGENTS
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~
[Source: Tyler S, Moench M (2012). ‘A framework for urban climate resilience’ Climate and Development 4(4): 311- 3265r
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Spatial-Temporal scales of
Adaptation vs Mitigation

/
Global
Mitigation
National
Local
Near -term Long -term

Adapted from Moser, C. (2011)

Making cities work



Adaptation Spatial Scales

e Global (IAM, GEM)

e National (NAPAs)

e Local (appraisal of vulnerability and adaptation
measures)



Adaptation assessment challenges and
characteristics

* Uncertainty

e Co-Benefits
x

* |Inclusion '

— Equity

Making cities work

UNFCC, 2011



Climate change action planning process and
its key components

i ASSESSMENT

N

EX-POST

MONITORING AND
EVALUATION

PLANNING

IMPLEMENTATION

Source: UNFCC (2011)
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Climate Change Planning

W

Identify

ImpleZntatinn 6 5 . Assessment

Option
Evaluation

© EPI 2010




Decision Support and
Assessment Tools for Climate
Change Adaptation

* Cost Benefit Analysis
(CBA)

 Cost Effectiveness
Analysis (CEA)

* Multiple Criteria
Analysis (MCA)
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* Decision analysis = '3%: 3 :
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e Operational research
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Structural elements of

MCA

* Multiple Alternatives (at

least two)

 Multiple — and often
conflicting- Criteria

* Policy makers or
multiple stakeholders -
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MCA:
Main steps

Define Alternatives

Define criteria/objectives

Quantify impacts /
assign scores

Normalize scores

Weight evaluation criteria

Rank options

. X
5 \

W
: Stakeholders
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Expert Judgments
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Objectives & decision-making

OBJECTIVES Action 1 Action 3

e Predictive
e Specific
e Understandable
e Establishes the struc e Practical (available resources)
e Ask: What is import:
e Separates people from the problem,
issues from emotions
e Categorize (Environment, Economic, Social,
Technical, etc.)




Inclusion of stakeholders and
Weighting of criteria

Workshops, stakeholers
consultations

Assign 100 points to
criteria based on their
relative importance
(direct)

How more important is
X criterion than they
criterion? (pairwise)

Swing, resistance to
change, etc.




Dealing with uncertainty

* Different type of
uncertainties

* Sensitivity analysis
* Scenario analysis
* Adaptive Management
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An illustration of MCA application
to a flood management issue in
the city of Dhaka
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Pallabi™ Rupgani

NS

B

Cantoniment
\anon.men.\

£
Study

: area
‘(Dhaka
East)

Mirpur

Tarabo

Zinjira

= Dhaka city boundary
----- Railroad
Major road
Embankment

E Rivers/water bodies

Area under floodwater, September 12
1

4 Km

Subhadia

Figure 3: Disruption of communication due to flood =

Source: The Daily Star, 15 August, 2005

Figure 1 : Flood map of Dhaka city during 1998 flood showing inundated study area
Source: Bangladesh Center for Advanced Studies
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Climate Actions Prioritization Framework

|

Stakeholders’assessment Experts’ judgment




IHS
Making cities work

Climate Actions Prioritisation Tool

CLIMACT Prio

EEPE
of § N
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Institute for Housing and Urban Development Studies (IHS)




Introduction

Go to the next ste

Step1: Vulnerability

Step 2: Actions

Step 3: Criteria

Step 4: Scores

Step 5: Weights

Step 6: Results

Step 7: Sensitivity

{Criteria)
Mo | Adaptation actions Type Focus Time frame |Description Source
Construction, retrofitting of | Structural Infrastructure |Long term
1|drainage system
5|Raised road structural Transport Medium term
Embankment structural Flood Medium term
3 management
Flood wall structural Flood Medium term
l management
Protection of water non-structural |Water Short term
2|retention areas management
Canal Improvement non-structural |\Water Medium term
5] management
7 |Enhancing emergency non-structural |Disaster Short term
Upgrading early warning non-structural |Disaster Short term
8 |system management

»n
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Introduchion

Stepl:
Yulnerability

Step 2: Actions

Step 3 Cnternia

Step 4: Scores

Step 5 Weights

Step b: Results

Step ¥:
Sensitivity

Fa LD N —

. Define evaluation criteria

_ Specify their respective category
_ Specly the unit of measurement
~ Specify the direction of preference (Min/Max)

Task 1 Task 2 Task 3 Taskd
Criteria T Category of Criteria| Units_|MindMax]
Vulner_ahlllty Climate o b
reduction
Cost Economic ELIr0S i
Instituti T
nstltu-tmnal and- Feasibility S i
technical capacity
Public and political Social S b
acceptance
Achievement of MDG S "1-5" Pl
E | t i
mp oyr:nen Economic " - Max
generation
Enhancement of Environmental
. . "1-5" Pl
ecological condition

Hext Step
[Scores)

U



'STEP 4: SCORING - Impact Assessment Matrix

Next Step
Indicate the scores for each alternative on every criterion (Normazed Scores)
Options/Criteria Vulnerability| Cost |Institutional | Public and |Achievement| Employment|Enhancement
and - ;
technical political of ecological
reduction capacity |acceptance| of MDG gneration
Scale units % euros .5 "5 "5 "5 "5
Introduction Construction, retrofitting of [
I drainage system 79 4 4 4 3
PR IRaised road 64 4 4 4 3 3 2
| Embankment 69 20 4 3 4
Step ZiActions | | Flood wall 6 3 3 2
Protection of water
step 3:Criteria | [retention areas 74 2 4
Canal Improvement " 14 4 2 4 3 4
Stepd:Scores | | Enhancing emergency
Step s eights | |TESPONSE mechanism 4 4 2
Upgrading early warning ) 4 2 3
Step 6: Results -
Step T: Sensitivity [
F r —1




Construction, retrofitting of
drainage system

Raised road

Embankment

I8 ]

cocicgos osrdidee |

Flood wall

Protection of water retention
areas

wWulromEii Yy
=t
Faroomoet

cocicponl ooeE
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= =E CEzEz Ty

ol U e

Haxt Stap
[Waigher)
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Introduction

Stept:
Vulnerabili

’ Step 2: Actions

Very High

Step 3: Criteria

Step 4: Scores

Step &: Weights

.

Step 7: Sensitivity

Itoderate

High

Moderate

| Step 6: Results

Moderate

Low

Low

Goto
the next step
(Weighted Scores)
Criteria Weights
Enhancement
of ecological
condition Vulnerability
eduction
Employment

generation

Achievement
of MDG

Publicand
political Institutional
acceptance  andtechnical
capacity

ai
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Introduction

1. Press the button 'SORT Alternatives' for ranking
alternatives according to assigned weights and 'Normalized Scores’

GO to
the NEXT STEP

Step1: Vulnerahility

Step 2 Actions

Step 3: Criteria

Step 4: Scores

Step & Weights

Step 6: Results

Step T: Sensitivity

Options Score Rank
Protection of water
retention areas 0.73 1
Upgrading early warning
system 0.77 2
Canal Improvement

0.55 3
Enhancing emergency
response mechanism 0.51 4
Construction, retrofitting
of drainage svstem 0.49 5
Embankment 048 6
Raised road 0.44 7
Flood wall | 035 | 8

SORT Alternatives

0,70

Rank of Alternatives (equal weights)

W Construction,
retrofitting of drainz

4]
ge

systam

B Upgrading esrly werning
Tystam

M Protection of water

retention aress

B Cznsl Improvement

B Embankmeant

M Rzizad rozd

B Enhancingemeargancy
response machanism

B Flood wall




Final Scores and Contribution of criteria

0,90
0,80
0,70

0,60

0.50 ¥ Enhancement of ecological condition
® Employment generation

® Achievement of MDG

0,40
¥ Public and political acceptance

¥ |nstitutional and technical capacity

0,30
m Cost

® Vulnerability reduction

0,20

0,10

0,00
Construction,Raised roacEmbankment Flood wall Protection of Canal  Enhancing Upgrading
retrofitting of water Improvementemergencyearly warning
drainage retention response  system
system areas mechanism

SU



Sustainabil

ity
Objectives
Type of Governance Sectoral (co-
Evaluation |Author Country Country Status Scope |Level Initiator Coverage | benefits)
Porthin, et al. Developed Flood
MCA (2013) Finland Country Urban [City (Local) [Researchers |Management Y
Least
Haque, et al. Developed Flood
MCA (2012) BangladeshiCountry Urban [City (Local) [Researchers |Management Y
Multi-level
Least (Province,
Huntjens, et al. Developed Urban/RDistrict, Foreign River Basin
MCA (2013) Vietnam  [Country ural Commune) |Donors Management
Least
South Developed Local Multi -
MCA Lewis (2011) Africa Country Urban [City (Local) Government Sectoral
Kubal, et al. Developed Flood
MCA (2009) Germany |Country Urban [City (Local) [Researchers |Management
Least
Debels, et al. Developed Disaster
MCA (2007) Chile Country Urban Management

SU
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o C [ www mcaddimateinfo/report-and-guidancefthemes o

" Free Hotmail U Suggested Sikes | | Web Slice Gallery [ Other bookma

MCAA4climate

Partners Report & Guidance Contact Us Search

Register Interest

-

You are here: Home » Report & Guidance = Adaptation and Mitigation Theme Reports

MCAdclimate Repart Adaptation and Mitigation Theme Reports

Adaptation and Mitigation
- Theme Reports . i Adaptation

= Click here to download detailed reports from each of our eight MCAdclimate adaptation theme
| experts looking in more detail at key adaptation topics including health, coastal zone
management and extreme weather events.

Case Studies

Applying the Framewoark -
Guiding Principles

Briefing Motes
Mitigation

Click here to download detailed reports from our four MCAdclimate mitigation theme experts.
These papers look in maore detail at key issues in mitigation and cowver energy efficiency, fuel
mix, carbon capture and storage and land use.

Background Information

Multi-Criteria Analysis
for climate change.

Back to list

Mitigation Adaptation

Download Report

» Energy Efficiency v costal Zone Management F humbai
+ Fuel Mix + Human Health + Sana'a Basin
v Land Use Management v Agrculture + South Africa
v Carbon Capture and Storage v Infrastructure

v \Water

-

Terrestrial Ecosystems

-

Matine Ecosystems

-

Extrerme Weather Events



TOOL SERIES Technok)gy D P
Needs Assessment

PLANNING FOR  for Climate Change
CLIMATE CHANGE

D APPROACH FOR URSAN PLANNERS
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qmpact on risk

The level of climate change risk that the intervention will reduce. A

Ancillary Benefits

How beneficial is it to undertake this intervention regardless of climate change impacts,
as the intervention promotes sustainable development.

Reversible or Flexible

Climate change science is not perfect and hence interventions that can be reversed or
adjusted based on the latest science are better than those that cannot.

Impact on emissions

How does the intervention affect the amount of greenhouse gases in the atmosphere?

Allows complementary
options

Are there complementary options in association with the intervention? Does the
intervention reduce, retain or enhance the set of options available for responding to
climate change.

Ease of implementation

Indicates the likelihood of the intervention being successfully implemented.

Institutional complexity

This criterion also indicates the likelihood of the intervention being implemented. If
the intervention requires complex municipal processes and procedures and many
departments working together, its likelihood of success is lessened.

Cost: benefit

A broad judgement of whether the intervention has ‘high cost: low benefit' or “high
benefit: low cost.’

Risk of ‘maladaptation’
\_

|ll-considered implementation of an intervention is considered ‘maladaptation’ as it may
have unintended adverse impacts. y




Multi-Criteria Assessment of the Adaptation Plan Interventions*

Table 4

Detalled analysis of labest rainfallirun-off projections and
Protection madediing of systems 10 be Mnalksed. 2 3 3 2 3 3 3 3 3
{New)
2 |Waler Infrastructre  |Flooding | Revise rainfall data In ine with latest projections
Protection (@5 of 30 Sepbember 2009) and review every 5 years. 2 3 3 2 3 3 3 3 3
New)
5 [Water Infrastruchure  |Flooding | Profect and restore rpanan vegetation 5o as to protect
Protection Integnty of mver banks and retaln biological bufers 3 3 3 3 3 2 2 3 3
(Exdsting) against Nooding.
3 |Waler Infrastrucire  |Flooding | Develop Master Drainage Plans for all river caichments
Protection within eThekwinl Municipal boundaries. 3 2 3 2 3 3 2 3 3
{New)
B |Water Infrasbruchure | Sea Favise coastal sel back lines.
Protection Lewel 2 3 3 2 3 3 1 3 3
(Mew) Rlse
| [Heann Dlsasier Al Improwe the aoliity of Health Care Systems to respong
Management effectively during emergencies. 3 3 3 2 3 1 2 3 3
i2 Disaster  |Disaster All Impiement Disaster Rlsk Managemen! Framewark.
Managemsnt 2 3 2 2 3 3 1 3 3
W3 | Disastar Hsasier All Ungerake a detalled assessment of all risks In Durban.
Management 2 3 3 2 3 2 1 3 3
B [Water Infrastructure | Sea Prepare Coastal Management Plans for enfine Duban
Protecton Level coastinge. k1 3 3 2 3 i i 3 2
[Hew) Rlza
17 |Water ‘Water ‘Water Incorporate requirement that Umgenl Water conslder
Secunty Avalablity| the Impact of cimate changs on rainfall and un-of into 2 3 3 2 3 i 1 3 3
eThekwinl Munizipally's water purchase agreement.
18 |Water Water Viater Develop an overarching Water Use Sirateqy which
Demand Awallaolity| captures existing Interventions t2ing undertaken within 3 3 2 2 3 2 i i 2
lanagament the Munizipality, identifies additional Interventions,
creates clear pronties and an Impementation plan for
responding bo the challenges of a curent water shiortage
Impacted on by climate change and Its further Impact on
water s2curity.
A1 (Disaster | Desasier All Secure aoditional resouncas for Disaster Management
Management Unit. 3 3 ] 2 a2 1 a2 1 3
44 |Disaster | Disaster All Revisz Contingancy Plans for key nsk ansas.
Management 2 3 2 2 2 1 1 3 2
W5 (Dlsaster | DMsasier All Disaster Management Summilt - io ralse awareness of
Management Disaster Management function and unit responsitiities - 3 3 3 1 3 1 1 3 1
refer to hosling a swccesstul FIFA 2010 World Cup™ and
managing cimate change risk.
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T

Category

Criteria

2 (medium)

Mitigation Result in increasad Would not affect Would reduce
co-benefits  GHG emissions GHG emissions greenhouse gas
emissions
Eqjuity Benefits to few Benefits to many Significant
Sustainability peaple peaple benafits to many
peaple
Implemen= Cost is high Cost is moderata Cost is low relative
tation Cost relative to cost of  relative to cost of  to cost of inaction
inaction inaction
Robustness  Effective for a Effective across Effective across
narrow range of many plausible a wide range of
Effectiveness plausible future future scenarios plausible future
sCenaros sCenanas
Risk and Urgency Risks are likely Impacts are likely  Impacts are
i ta occur in the ir the near to mid  already occurring
Uncertainty longer term term
Ancillary Will contribute Will contribute Will contribute
benefits little if not at all samewhat to other significantly to
ta other City goals  City goals and ather City goals
and programs programs and programs
No Regreat Will have little Will have some Will result in sig-
ar no benefit if benefits regardless  nificant benefits
Opportunity climate change of actual climate regardless of
impacts do not change impacts actual climate
aeeur change impacts
Window of There is no A window of A window of
Opportunity  window currently  opportunity could  opportunity exists
be created to implement
Funding External funding External funding Funding is
Sources SOUFCES are SOUFCES are available
required but required and externally or
have not been likely to be internally
identified secured
Implementation .
Institutional  Implemeantation Implemeantation Implementation

requires coordi-
nation with, or
action by other
jurisdictions

requires external
approval

is within local
control



Opportunities

Allows multiple
perspectives — views

Incorporates different
measurement scales

Provides transparency and

structure

Triggers discussion
between stakeholders

Knowledge generation
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Challenges

* High degree of

subjectivity

e Difficult to reach

consensus on

weighting of criteria
* Risk of double

counting
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Trends and lessons learned

Reasons to apply MCA: Transparency,
stakeholders engagement, conflict
resolution, multiple objectives

Use of less complex MCA methods as
urban water/adaptation management
decisions by non experts

_ess on development of MCA methods,
out more on integrative frameworks

ncreasing number of cities using MCA In
their Climate Change Resilience/Adaptation
planning
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http://unfccc.int/ttclear/pdf/TNA%20HB%20version%2028May2010.pdf:
Technology needs assessment for climate change

UNFCCC (2012), Assessing the costs and benefits of adaptation options: An
overview of approaches,

http://unfccc.int/files/adaptation/nairobi work programme/knowledge resource
s and publications/application/pdf/2011 nwp costs benefits adaptation.pdf

Grafakos, S. and Olivotto, V., (2012), Choosing the right adaptation assessment
method, ICLEI resilient cities congress, http://resilient-
cities.iclei.org/fileadmin/sites/resilient-

cities/files/Resilient Cities 2012/Program Updates/Grafakos and Olivotto.pdf

SUSTAIN project: www.sustainedu.com

N
C
"LI'AIN


http://www.mca4climate.info/
http://unfccc.int/ttclear/pdf/TNA HB version 28May2010.pdf
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/2011_nwp_costs_benefits_adaptation.pdf
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/2011_nwp_costs_benefits_adaptation.pdf
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/2011_nwp_costs_benefits_adaptation.pdf
http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2012/Program_Updates/Grafakos_and_Olivotto.pdf
http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2012/Program_Updates/Grafakos_and_Olivotto.pdf
http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2012/Program_Updates/Grafakos_and_Olivotto.pdf
http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2012/Program_Updates/Grafakos_and_Olivotto.pdf
http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2012/Program_Updates/Grafakos_and_Olivotto.pdf
http://www.sustainedu.com/

Anika Nasra is

an architect climate
change expert by training
and &t present is & Lecdirer
in Environmental Flanning
and Urban Design at the
school of Architecture,
American Intemational
Unisersity ;
sm-m
climate adaptation projects
for the least developed
CoUntries a5 an independant
consultant and her work
focuses pardculardy on
urban adaptation to cimate
change.

Address: Department of
Architacture, Campus -7,

House 23, Road 17, l:-emﬂ
Ataturk Avenue, Banani,
Dhaka 1213, Bangladesh;
e-mail: anikanawra@gmail.
com

Stelios Grafakos is an
envircnmental economist
currently working at the
Institute for Housing

and Urban Deveboprment
Studies (IHS), Erasmus
University Rotterdam, the
Metherlands He lectures,
researches and is a
scientfic advisor in the
I-'leltl of climate mitigation

Endgrsis and assessment,
the integrated evaluation
of energy systems, and

envircnmental economics

Participatory integrated assessment of
flood protection measures for climate
adaptation in Dhaka
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ABSTRACT Dhaka Is one of the largest megacitles In the world and its population
Is growing rapidly. Due to s location on a deltaic plain, the city Is extremely prone
to detrimental flooding, and rsks associated with this are expected to Increase
further In the coming years due to global dimate change impacts as well as the
high rate of urbanization the city 1s facing. The lowest-lying part of Dhaka, namely
Dthaka East, Is facing the most severe risk of flooding. Traditionally, excess water
In this part of the city was efficlently stored in water ponds and gradually drained
Into rivers through connected canals. However, the alarming increase In Dhaka’s
population is causing encroachment of these water retention areas because of land
scarcity. The city's natural drainage Is not functioning well and the area s stll
not protected from flooding, which causes major threats to its Inhabitants. This
situatbon Increases the urgency to adapt effectively to current flooding caused by
climate varlability and also to the Impacts of future climate change. Although the
government is planning several adaptive measures to protect the area from floods,
a systematlc framework to analyze and assess them Is lacking. The objective of this
paper Is to develop an integrated framework for the assessment and prioritization of
various {current and potentialy adaptation measures aimed at protecting vulnerable
areas from flooding. The study identifies, analyzes, assesses and prioritizes adaptive
Initlatives and measures to address flood risks In the eastern fringe area, and the
adaptation assessment Is conducted within the framework of multl-criterla analysis
(MCA) methodology. MCA facilitates the participation of stakeholders and hence
allows normative judgements, while incorporating technical expertise i the
adaptation assessment. Based on the assessment, adaptive measures are prioritized to
Indicate which actions should be implemented first. Such a participatory integrated
assessment of adaptation options s currently lacking In the decislon-making
process in the city of Dhaka and could greatly help reach Informed and stroctured
decisions in the development of adaptation strategies for flood protection.

KEYWORDS assessment [ climate adaptation § Dhaka [ flood protection | multi-
criterla analysls / optlons priortiz@tion

I. INTRODUCTION

There is a global inequality between those cities causing climate change
and those that are at high risk from its eEfec‘ts but hardly contribute to
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Q&A

If you have any questions, please write us on the GoToWebinar chat.

For time management reasons, we don’t assure that all questions will be answered.

The ICCG invites you to follow its next Webinar on Water and Climate Change on
November 6th, 2015

All details will be published on the ICCG website: www.iccgov.org

International Center
for Climate Governance
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