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Adaptation assessment
challenges and characteristics

* Uncertainty

 Co-Benefits ‘
.94

/)

* |nclusion '

— Equity

Making cities work

UNFCC, 2011



Decision Support and
Assessment Tools for Climate
Change

e Cost Benefit
Analysis (CBA)

 Cost Effectiveness
Analysis (CEA)

* Multiple Ciriteria
Analysis (MCA)
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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: Climate
related issues

NAPAs and NAMAs
TNAS
Adaptation benefits

Assessment of climate §

abatement
technologies
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This is the Framework

Alternative

/ |
& 4
4&/ #4

Is it worth $1,000

for } ft of leg room?

- 3ft leg room - 3.5ft leg room
- 6ft head room - 6ft head room

I - hard seats I I - hard seats I




Objectives & decision-making

OBJECTIVES Indicator Action 1 Action 3

e Predictive

e Specific

e Understandable

e Practical (available resources)

e Establishes
e Ask: What
e Separates

issues fron

- Categorize \LIIVIIUIIITIIL, LUUIIVITTIIL & JUuLidl]




What is Multiple Criteria Analysis?

Aids the assessment of different policies,
measures, or options

Uses a set of evaluation criteria

Integrates the perspectives of different
stakeholders




MCA Case Study
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MCA Main Steps

Identify
options /
actions

Stakeholder Participation



MCA: Identification of Actions

Flood
wall

Flood wall
with green
area

Green
area (for
water
retention

)



MCA Main Steps

Define
criteria/
objectiv

es

Stakeholder Participation



MCA: Define Criteria and Indicators

Criteria

Cost

Effectiveness

Flexibility

Co-benefits

Implementat
ion

Total cost
(million S)
Risk
reduction
(—-/+++)

Level of
adaptivenes
s (1-5)

Green
public space
(km?2)

Ease of
implementa
tion
(/+++)

Flood wall

Flood wall

with green
area

Green area




MCA Main Steps

Quantif
y
impacts
/ Assign
scores

Experts involvement



MCA: Scoring

Criteria Flood wall Flood wz G.een area
4 ch'grcen
area
Cost Total cost
(million S) 40 25 20

Effectiveness Risk reduction
(___/+++) +++ ++

4
Flexibi Level of a
. é'Q@ adaptiveness 2 \‘((\Q 4

(1-5)

<
%—benefits Green public 0
space (km2) sg’ 7,5 10

Implementat Ease of

ion implementati - - -
on
(-+/+++)



MCA Main Steps

Normali

se
scores




MCA: Scoring

Criteria Flood wall Flood wall Green area
with green
area
Cost Total cost
(million S) 40 25 20
Effectiveness Risk
reduction +++ ++ +
(—/+++)
Flexibility Level of
adaptivenes 2 3 4
s (1-5)
Co-benefits Green public
space (km2) 1 7,5 10
Implementat Ease of
ion implementat - - -
ion

(+—/4++)



MCA: Normalise scores

Criteria

Cost Total cost
(million S)

Criteria

Cost Total cost
(million S)

Flood wall Green area
with green

area

Flood wall

40 25 20

max — 25 _ 40-25

x o - — =
max—min 40-20

]

Flood wall Green area
with green

area

Flood wall

0 0,75 1



Normalised Scores

Criteria Flood wall Flood wall Green area
with green
area
Cost 0 0.75 1
Effectiveness 1 0.67 0.33
Flexibility 0 0.5 1
Co-benefits 0 1 0.5
Implementat 0.67 0.33 0

ion




MCA Main Steps

Quantif
y
impacts
/ Assign
scores

Define
criteria/
objectiv

es

Identify
options /
actions

Normali
se
scores

Weight
evaluati
on
criteria

Stakeholder Participation



Methods for Evaluation Criteria Weighting

Pairwise comparisons

Assigning 100 points among
the criteria (direct)




MCA: Weighting of Evaluation Criteria

e | e e

1 Cost 0.36
Effectiveness 0.36
2 Implementation 0.16
3 Flexibility 0.06
Co-benefits 0.06

1.00



Weighted Summation

Weight of
the criterion

Weighted

1
— Sum

Normalized
Score




MCA Main Steps

Define
criteria/
objectiv

es

Identify
options /

actions

Quantif
y
impacts
/ Assign
scores

Normali
se
scores

Weight

evaluati Rank
on options

criteria




MCA: Ranking of Actions

Criteria

Weight of the Normalized Weigh of the

criterion score criterion x
Normalized
Score
Cost 0.36 1 0.36
Effectiveness 0.36 0.33 0.12
Implementati 0.16 0 0
on
Flexibility 0.06 s 0.06
Co-benefits 0.06 0.5 0.03

Weighted Sum 0.57




Ranking of Actions

Flood Wall With G A Flood Wall
Green Area reen Area 00 a




Welighting of criteria

 How more important
IS X criterion than
the y criterion?
(pairwise)

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




Dealing with uncertainty

Different type of
uncertainties

Sensitivity analysis
Scenario analysis
Adaptive Management



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
* Difficult to reach

consensus on
weights of criteria

* Risk of double
counting
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Choice?

Alternatives

YES Costs and benefits
monetized?

A

CBA

NO

YES

Costs monetized,
benefits quantified?

CEA

A

ittty

NO

o
(=}
11l

YES

Impacts not monetized
but quantified?

<
O
>




Comparison of Tools Requirements

Technical Data Needs | Time Participant
Capacity Requirements

CBA ++++ ++++ ++++ ++++ ++
CEA ++++ ++++ ++++ ++++ +
MCA +4+++ +++ +4+++ ++++ +++

Source: UN-HABITAT

+= Low Requirements ; ++= Medium Requirements
++ +=High Requirements; ++++ = Very High Requirements IHS

Making cities work
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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
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Establish the overall visien for climate dhange mitigation and adaptation
Ciies. shouls mesider i thallenges faced and thelr capadiy w0 addness thame This will lay the loundaton and desermine the

scope of cimai aciion plass.
-

Secure political commitments to achieve their vision

Chimane action planning resads syong keadership tn sooeed, In many cithes 3 STOR) eNGOREMen T e M and sasor

lnaderhip ks emendal m crlng ackon.

[Devalop a communications plan
Cities, should bave a coondinaied
participation processes during the

e il

-
Secure multi-stakeholder, oross-sectoral support
Efactie planing requins 2 conprehensve aad integraied

mmtl;hinwuthl-jpﬂmﬂ

o angage wih the adiene & comminication plan inchides outreach and
qﬂrﬂuﬂﬁh:lﬂﬂuuﬁmhdhm

L b il

Ton-semal apprmach with aciors wirking amos adminkiratie
nar=ga v i

il

Develop otywide greenhouse gas inventories
Green howse gas invermories Seterming baseline emiwsions, and lsemify oy
emhson and mduction WWhile with lozal
wﬂfﬂn“mmmm-
encouRoed 55 es an iniemadional repoming mathodology based on the
Gnoen howse Gas Proiocol siandands, g, the Global Protocol for
Greenhoise Gas Embsion Invemianies, for
st oy i e g g
-
Conduct scenario anahysis
Cries cONGiKT s analysis 10 identty cossible fofure emitsion pendt
birned oo 2 —ffmmery: soci-soosomic qrosth and dimans

scrnans. T LT tha b for
mn. arabyk it target

-

Bssess the local capacity to reduce emissions
Chies sssews thelr capadiy w0 iaie acion and consider hos 1o keverage
oeher exisiing polickes, plans, and acdons such 2 those nelated o enarngy,

evisonment, and whan managemen. This may induds polickes and
mﬂuﬁnmnuﬁ]ﬂm sffors deghe being

-
Set greenhouse gas emission reduction goals
Basand on the soenars and aswsume rewlts, o sets
thedr sharts, masdiem, and chymide smislan reducion goals, and
e poliical comminment W the goak. Chies are encoeroad 100eder o
the Grsentuss Gas Frsincnl Goal Standard when designing
thedr gnalks in order 10 essene imarmadonal companibding.

—

Identify and prioritize actions

-

Conduct a climate change vulnerability assessment

Cithes condert asinesability assessments o ldeniify curent and fnene
sk simpacts w0 paopl, communky assets, and
mmprehensive volnasbiliy ssesnents addrss

economic, sockal vulnesbiliy, and focss on thow mos winasatble o Impacs.

-
Conduct scenario anakysis
‘Semranic anakit Fond fies riek ek tosed on JFerent soenancs of dimans
mpacs, whith wil isform optioss 5o adapt W e conential dimase impodis.

-

Assess the local capacity to address climate impacts

Cithes ansess their local capacty o adaps to the cimane

impacts. e
analyuts begins with an inveniorny of edsing comemunity

-
Set adaptation goals
Eawd on the sonano aradyss and
thorts, medium-, and lnngeoem adapiation goals, and seoue polidcal
COMTIITRAT 2 There. The ook should comprehansively cover the physical,
amvironmental, economic, and sodal impacs of ciman dhange.

-

Efectim plans iderdfy compreharnsive and imegricd actions spasning mubiple seciors of urban deveiopmen: and imokve acion 4
madtemitaria

nnﬂﬁmnﬁ.ﬂmanﬁﬂuhﬂmam

sevsman in ooondinadion with other chy

plansirg effors and instinmonabized within ol monicipal processes and functions.

-

Develop 3 plan far implemantation
Action plars should indude suoset dewall ard

asigh repormiinies 50 1R thery e actionabl and Can o implemenied

by the appropriate agences and organi2iont to achia the Sesired goals
-

amezmern reults, dies s thilr

4

—

RIogramTEy,
asspts, Gagac s, and misdon. This may indude policks and programmes: that 4
are omplimeniary w0 aZaptation wtors despie bang fonned on other ks,

Morinoring, Feporing, Evwbaating, Upd Zing, ard Corrualiny imgrodng
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rlmpact 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




Table4  Multi-Criteria Assessment of the Adaptation Plan Interventions*

Detalled analysis of labest rainfallirun-off projections and
Proteciion madelling of systems 1o b2 fnalised. 2 3 3 2 3 3 3 3 3
{New)
2 |Waler Infrastruchre  |Flooding | Revise rainfall data In ine with latest projections
Protection (@5 of 30 Sepbtember 20049) and review every 5 years. 2 3 3 2 3 3 3 3 3
{Haw)
5 [Water Infrastructure  |Flooding | Profect and resiore rpanan vegetation o as to protect
Protection Integrity of river banks and retaln biologlcal bufers 3 3 3 3 3 2 2 3 3
(Existing) against Nocding.
3 |Water Infrastruchre  |Flooding | Develop Master Drainage Plans for all river caichments
Protection within eThekwinl Municipal boundaries. 3 2 3 2 3 3 2 3 3
{Haw)
B |Water Infrasbructure | Sea Favise coastal sel back lines.
Proteciion Lewel 3 3 3 2 3 3 1 3 3
(New} Rise
1 [Heatn Disasier All Imgrove the ablity of Health Care Systems to respong
Management effectively during emergencies. 3 3 3 2 3 1 2 3 3
iz Disaster  |Disaster All Impiement Disaster Rlsk Managemen! Framewaork.
Managemsant 2 3 2 2 3 3 1 3 3
W3 | Disaster Disasier All Ungarake 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 Durban
Protecton Lewvel coasbing. 3 3 3 ] 3 i 1 3 5
[Hew) Rlsa
17 |Water Water Water Incorporate requirement that Umgenl Water conslder
Secunty Avalablity| the Impact of cimate change on rainfall and un-of into 2 3 ] 2 3 i 1 ] 3
eThekwinl Municipallly's water purchase agreement.
18 | Water Watar Water Develon an overarching Water Use Strateqy whizh
Demand Avallaolity| captures existing interventions b=ing ungartaken within 3 3 2 2 3 2 i 3 2
lanagament the Munikzipallty, identifies additional Interventions,
creates ciear pronties and an Implementation plan for
responding bo the challenges of a cument water shortage
Impacted on by climate change and Its further Impact on
water s2curity.
A1 (Dlsaster | Disasier Al Secure additional resownces for Disaster Managament
Management uUnit. 3 3 ] 3 2 1 2 1 3
44 | Di=asier Disaster All Revlse Contingency Plans for key rsk areas.
Management 3 3 2 2 2 1 1 3 2
M5 Disaster | Disaster All Disaster Management Sumimilt - 1o raise awareness af
Management Disaster Management function and unit responsibiitles - 3 3 3 1 3 1 q 3 1
refer to hiosting a swccesstul FIFA 2010 World Cup™ and
managing cimate change nsk.
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Table 1. Adaptation action evaluation criteria

Criteria

Category

Sustainability

Mitigation
co-benefits

Reszult in increazsad
GHG emissions

2 (medium)

Would not affect
GHG emissions

Would reduce

greenhouse gas
emissions

Equity Benefits to Tew Beneiits to many Significant
people people benefits to many
people
Implemen- Cost is high Cost is moderate Cost is low relative

tation Cost

relative to cost of
inaction

relative to cost of
inaction

to cost of inaction

Robustness Effective for a Effective across Effective across
. narrow range of many plausible a wide range of
Effectiveness plausible futurc future scenarios plausible futurc
scenarios ccenarios
. Urgency Risks are likely Impacts are likely Impacts are
Risk and . X : .
U taint to occur in the in the near to mid  already occurring
ncertamnty longer term term
Ancillary Will contribute Will contribute Will contribute
benefits little if not at all somewhat to other significantly to
to other City geoals City geals and other City goals
and programs programs and programs
MNo Regret Will hawve little Will have some Will result in sig-
o ortunit or no benefit if benefits regardless nificant benefits
PP v climate changeo of actual climate regardless of
impacts do not change impacts actual climate
occur change impacts
Window of There is ng A window of A window of

Opportunity

window currently

opportunity could
be created

opportunity 2xists
to implement

Implementation

Funding
Sources

External funding
sources are
required but

have not been
identified

External Tunding
sources are
required and
likely to be
secured

Funding is
available
externally or
internally

Institutional

Implemantation
requires coordi-

Implemantation
requires external

Implemantation
is within local
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Participatory integrated assessment of
flood protection measures for climate
adaptation in Dhaka

ANIKA NASRA HAQUE, STELIOS GRAKAKOS
AND MARIK HUIUSMAN

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 risks 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 is facing. The lowest-lying part of Dhaka, namely
Dhaka 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. Howewver, the alarming increase in Dhaka’s
population s causing encroachment of these water retention areas because of land
scarcity. The city’s natural drainage Is not functioning well and the area i 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 o protect the area from floods,
a systematic framewark to analyee and assess them 1s lacking. The objective of this
paper Is to develop an integrated framework for the assessment and prioritization of
varlous {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 |5 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 In the
adaptation assessment. Based on the assessment, adaptive measures are priortlzed to
Indicate which actions should be implemented first. Such a participatory integrated
assessment of adaptation options s currently lacking In the deckslon-making
process in the city of Dhaka and could greatly help reach Informed and strectured
decisions in the development of adaptation strategies for flood protection.

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

I. INTRODUCTION

There is a global inequality between those cities causing climate change
and those that are at high risk from its eFfects but hardly contribute to

______ L N, T L ¥ o T N T | RSN . S P ——— -



What is MCA?

“It is a transparent
process which seeks
to take explicit into
account multiple
criteria in helping
Individuals or groups
to evaluate different
actions and explore
decision problems that
matters”
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Climate Actions Prioritisation Tool

CLIMACT Prio

HEPE
CEPS
EEPE

EEPE

amem Prioritization

or

“From wish list...to short
list” Z




Relevant for

« Planning for Climate
Change — (UN Habitat)
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Needs Assessment
for Climate Change
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What?

Prioritization Decision
Support Tool

Process oriented
Integrated

Participatory

Discussion - learning tool
Excel based




Who?

Climate Actions Prioritisation Tool

—Municipalities, CLIMACT Prio
—Urban planners and EFE
managers, EEDE

—Donor agencies
—Local communities

EEPE

ol [ C ]

ORFE

Institute for Housing and Urban Development Studies (IHS)




Where? Applications

Research and advisory
(e.g.study in Dhaka)
Capacity building and
Training of professionals
In Climate Change (e.qg.
UMTCC, IUTC — UN
Habitat, IDB)

Education — Masters
course, postgraduate
courses

Climate Actions Prioritisation Tool

CLIMACT Prio

EPE
EEDS
EEPE

f | [ | J =~
= e T .

o« B N

Institute for Housing and Urban Development Studies (IHS)




CLIMACT Prio: Objectives

e Support decisions

e Enhance Stakeholders’
engagement

e Facilitate Learning and
Stimulate Knowledge
generation

e Data gathering

e Perform a Multi Criteria
Assessment (MCA)

Climate Actions Prioritisation Tool

CLIMACT Prio

HEPE
EEPE
EEPER

f i f | J —
= . U7

CEFE

| Institute for Housing and Urban Development Studies (IHS) |




Climate Actions Prioritization Framework

|

Stakeholders’assessment Experts’ judgment




CLIMACT Prio: Steps

1) Identify CC related
sectors

2) ldentify actions

3) Define evaluation
criteria

4) Score of actions

5) Weight of criteria
6) Obtain results

/) Sensitivity Analysis

Climate Actions Prioritisation Tool

CLIMACT Prio

HEPE
EEDPS
EERPE -
HEe® =
CBFE

| Institute for Housing and Urban Development Studies (IHS) |
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Participatory integrated assessment of
flood protection measures for climate
adaptation in Dhaka

ANIKA NASRA HAQUE, STELIOS GRAKAKOS
AND MARIK HUIUSMAN

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 risks 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 is facing. The lowest-lying part of Dhaka, namely
Dhaka 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. Howewver, the alarming increase in Dhaka’s
population s causing encroachment of these water retention areas because of land
scarcity. The city’s natural drainage Is not functioning well and the area i 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 o protect the area from floods,
a systematic framewark to analyee and assess them 1s lacking. The objective of this
paper Is to develop an integrated framework for the assessment and prioritization of
varlous {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 |5 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 In the
adaptation assessment. Based on the assessment, adaptive measures are priortlzed to
Indicate which actions should be implemented first. Such a participatory integrated
assessment of adaptation options s currently lacking In the deckslon-making
process in the city of Dhaka and could greatly help reach Informed and strectured
decisions in the development of adaptation strategies for flood protection.

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

I. INTRODUCTION

There is a global inequality between those cities causing climate change
and those that are at high risk from its eFfects but hardly contribute to
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Introduction

- Sectors Category
Step1: Vulnerability
- Water quality Environmental
Step 2: Actions 1 _
2|Infrastructure Physical 61%
Step 3: Criteria 3|Trade Economic 56%
Step 4: Scores 4 Hngsing Social _ 56%
5[Agriculture Economic 47%
Step 5: Weights 6|Flora and Fauna |Environmental

Step 6: Results

Step T: Sensitivity

Go to the next step
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Go to the next ste

(Criteria)
Introduction MNo | Adaptation actions Type Focus Time frame |Description Source
' Construction, retrofitting of | Structural Infrastructure |Long term
Step1: Vulnerahility onstruction, Tetrofitting o
. 1|drainage system
Step 2: Actions 5|Raised road structural Transport Medium term
structural Flood Medium term
Step 3: Criteria 3 Embankment management
Flood wall structural Flood Medium term
Step 4 Scores 4 management
Protection of water non-structural |\Water Short term
Step 5: Weights 3|retention areas management _
Canal Improvement non-structural |Water Medium term
5] management
Step 6: Results 7 |Enhancing emerzency non-structural |Disaster Short term
Upgrading Earl-‘r“‘rarning I’IDI’I'StI‘I.ICtUI‘ﬂl DISEStEF Shﬂl’t tEFFI'I
Step 7: Sensitivity 8|system management




Introduchion

Stepl:
Yulnerability

Step 2: Actions

Step 3: Criteria

Step 4: Scores

Step 5: Weights

Step b6: Resulls

Step ¥:
Sensitivity

o B L

. Define evaluation criteria

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

Task 1 Task 2 Task 3 Task4d
Criteria TCategory of Criteria| Units  |[MindMax]
Vulller-ﬂhlllt‘j Climate o b
reduction
Cost Economic euros i
Instituti T
nstltu-tmnal and- Feasibility S i
technical capacity
Public and political Social — b
acceptance
. Social T
Achievement of MDG 1-5 telai
Empl i
8] oyn:nent Economic S Max
generation
Enhancement of Environmental
] . "1-5" Plax
ecological condition

Hext Step
[SCcores)




Introduction

'STEP 4: SCORING - Impact Assessment Matrix

Indicate the scores for each alternative on every criterion

Next Step

(Normalized Scores)

Step1: Vulnerability

Step 2: Actions

Step 3: Criteria

Step 4 Scores

Step 5 Weights

Step 6: Results

Step T: Sensitivity

Options/Criteria Vulnerability| Cost |Institutional | Public and | Achievement| Employment | Enhancement
and ” -
technical political of ecological
reduction capacity |acceptance| of MDG | generation | condition
Tt s % euros "1 5" "1.5" " .5" "1.5" "1 5"

Construction, retrofitting of
drainage system 79 64 5 4 4 4 3
Raised road 64 4 4 4 3 3 2
Embankment 69 20 4 4 3 4 2
Flood wall [ 61 § 3 1 3 3 2
Protection of water
retention areas 74 1 3 2 4 4 5
Canal Improvement 71 14 4 2 4 J 4
Enhancing emergency
response mechanism 63 1 4 2
Upgrading early warning 81 9 4 3




Construction, retrofitting of Raised road Embankment

WeleomEity

drainage system

Protection of water retention
Flood wall areas
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Introduction

1. Indicate the level of importance of criteria verbally from "very low" to "very high"
2. Assign a value denoting relative importance of criteria

Stepl:
Vulnerahility

Step 2: Actions

Step 3: Criteria
Step & Scores

Step & Weights

Step 6 Results

Step 7: Sensitivity

Task 1 Task 2
Importance | Values -
VeryHigh | 4q9 Very High
Moderate a0 Very High
High )
60 Very High
Moderat
odera® | &0 Very High
lModerate a0 Very High
Low 40 Very High
Low
70

Goto
the next step
(Weighted Scores)

Criteria Weights
Enhancement
of ecological -
condition Yulnerahility

eduction

Employment
generation

Achievement
of MDG

Publicand

political Institutional
scceptance  andtechnical

capacity




Introduction

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

the NEXT STEP

Step1: Vulnerahility

Step 2 Actions

Step J: Criteria

Step 4: Scores

Step 5 Weights

Step 6: Results

Step T: Sensitivity

Options Score Rank
Protection of water
retention areas 0.73 1
Upgrading early warning
system 077 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)

B Construction,
retrofitting of drainz
Tystam

B Upgrading zzrly warning
seEstem

4]
ge

M Protection of water
retention aress

W Cznzl Improvement
W Embankment

M Rzisad rozd

B Enhzncingemar

2
rezponss machs

B Flood wall




Final Scores and Contribution of criteria

0,90

0,80

0,70

0,60

1 Enhancement of ecological condition

0,50
B Employment generation

m Achievement of MDG
0,40

B Publicand political acceptance

M Institutional and technical capacity
0,30

m Cost

B Vulnerability reduction

0,20

0,10

0,00

Construction,Raised roadEmbankment Flood wall Protection of  Canal Enhancing Upgrading
retrofitting of water Improvementemergencyearly warning
drainage retention response system

system areas mechanism
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