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a? Adaptation Metrics

Adaptation metrics can be defined as a
set of measurement for tracking and
assessing climate change adaptation
needs, progress, and effectiveness
(Bours et. al., 2013; GIZ, 2017).

“Quantitative, with results rather than
process”

Main characteristic

Due to the multi-sectoral and context-
dependent nature of adaptation and the
time scales involved, assessing the
adaptation outcomes has proved
challenging.

It iIs not possible to design a single,
uniform global adaptation metrics (Leiter
& Pringle in UNEP, 2018)



@? Adaptation Metrics

An example of
adaptation

metric to
identify needs

PROBLEM FORMULATION AND
IDENTIFICATION OF VULNERABLE
SECTORS TO CLIMATE CHANGE

Consultation
with Main

Data

Stakeholder Collection

SCIENCE BASIS ANALYSIS

Baseline
Climate
Analysis

Analysis of

Extreme Rainfall
Events

Rainfall &

ANALYSIS OF HAZARDS DUETO
CLIMATE CHANGE

Hazard Hazard

Analysis in

Baseline

Analysis in
Projection

Temperature
Projection

DYNAMIC VULNERABILITY ASSESSMENT

Identification of vulnerability
component:

Exposure (E)
Sensitivity (S)
Adaptive Capacity (AC)

Weighting of Vulnerability Component

Vulnerability Analysis for Baseline

Vulnerability Analysis for Projection

Condition Condition

Source: CCRAA, 2012

@ Risk Analysis
in Baseline
Condition

RISK ANALYSIS

Risk Analysis
in Projection
Condition

Reactive

Adaptation

DEVELOPING ADAPTATION OPTIONS

Anticipatory
Adaptation




Adaptation Metrics

Three existing approaches in assessing the effectiveness of adaptation projects (Michaelowa and
Stadelmann in UNEP 2018):

1. Vulnerability: many different V indicators exist but politically it has not been possible to agree on
a specific set of indicators

2. Cost-benefit: calculates the economic benefits of adaptation projects, ultimately defining a
benefit-cost curve that is comparable to a marginal abatement cost curve for mitigation
(ECAWAG, 2009) - this analysis neglects non-monetary benefits (e.g. Health)

3. Cost-effectiveness: by identifying the least-cost method of reaching a prescribed target or risk
reduction level - cost-effectiveness in terms of meeting one target is not fully fit for purpose if a
project has more than one policy goal or success indicator

3 and 1 can become very similar if the former is evaluating the cost of improving a specific aggregate
vulnerability metric



e(( Adaptation Metrics

This study assesses two possible candidates for generic effectiveness metrics that are in
common use among policy-makers: 1) economic benefits = saved wealth, 2) disability-
adjusted life years saved (DALYS) = saved health

Saved Wealth (SW) Saved Health (SH)

* It covers all assets under the term ‘wealth’ « Concept of DALYs (Disability Adjusted Life
that are saved by adaptation project Years saved) used in public health policies
« SW is appropriately calculated on a relative » Diseases, lasting disabilities and deaths can
than on an absolute basis - for a very rich be made comparable through the indicator
person the loss of a small share of his/her of years lost due to disability and early
wealth may be less relevant than the loss of death, using following formula:
a high share of very small assets in the case
of a poor person DALY =N-L +ZI;. -DW - D.
Where:
N:  Numbers of deaths
L: Standard life-expectancy at age of death (in years).
I: Cases of disease [ injury i

DW: Disability weight of disease / injury i.
D, = Average duration of disease / injury i (years)



@? Adaptation Metrics

Example of an
approach to
assess the

adaptation benefits
of a coastal
protection project

Source: Michaelowa and Stadelmann in UNEP 2018

Impact Sectoral outcome Subsectoral Intervention area Type of
outcome (examples) intervention
Drinking water Services E.g. tourism, Stand alone
— availability fishing __| capacity building/
policy planning
Mew coastal zone Houses, jobs, E.g. relocation of
—| related income 4— Iinfrastructure population
sources
Radio stations, E.g. early warning
__| disaster plans systems
Physical
| interventions
Saved health/ e Protected T Seawall E.g. coastal
wealth 44— population e construction infrastructure
“ Ml
T |
Wetland creation, E.g. natural
—- mangrove protection
planting measures®
Protection of
4+
|| | public and private -
property =
Soll conservation, E.g. erosion Physical
—— dune creation avoidance and interventions and
T soil restoration capacity building/
policy change
Agricultural 4— | Drainage, water E.g. avoidance of ]
|| production 44— table contraolling salinisation




s(( Resilience Approach in Climate Change Adaptation

Resilience which adopted from the discipline of ecology is now extensively used in many
fields including adaptation planning.

3 types of resilience according to Davoudi et. al. (2012):

Engineering Resilience

Definition: the ability of a system to
return to an equilibrium or steady-
state after a disturbance (Holling,
1973, 1986) —-> could be either a
natural disaster or a social upheaval.

In this perspective, the resistance to
disturbance and the speed by which
the system returns to equilibrium is the
measure of resilience. The faster the
system bounces back, the more
resilient it is.

Ecological Resilience

Definition: the magnitude of the
disturbance that can be absorbed
before the system changes its
structure (Holling, 1996) - resilience
is defined not just according to how
long it takes for the system to bounce
back after a shock, but also how
much disturbance it can take and
remain within critical thresholds -
focuses on “the ability to persist and
the ability to adapt” (Adger, 2003: 1).

Evolutionary Resilience

Resilience is not conceived of as a return
to normality, but rather as the ability of
complex socio-ecological systems to
change, adapt, and, crucially, transform
in response to stresses and strains
(Carpenter et al.,, 2005). Systems are
conceived as “complex, non-linear, and
self-organising, permeated by
uncertainty and discontinuities” (Berkes
& Folke, 1998:12).

This perspective reflects a paradigm shift
in how scientists think about the world: as
chaotic, complex, uncertain, &
unpredictable.



Resilience Approach in Climate Change Adaptation

* Resilience approach as a complement to the limitation of the adaptation
approach that emphasizes ‘predict and prevent’ strategy which are only based
on historical data without accommodating the uncertainty (climate change)
and complexity (development issue) in the future.

* Resilience concept uses a systems approach in understanding the complexity,
particularly of the interactions between socio-ecological systems that can lead to
undesirable conditions. This understanding can not be accommodated by the
concept of adaptation. It is important not only for improving policy development
and practice, but also for managing/ changing expectations about what can
be done regarding to the future uncertainties and changes.



@? Brief Summary Climate Resilience Index Development Study (CRIDS)

Background

1.

2.

Anticipating the impacts of climate change,
adaptation efforts are needed

Although Indonesia already has RAN API, M&E
instrument on adaptation actions is still
missing

This challenge should be overcome so that we
could measure the changes of resilience of
Indonesian communities due to adaptation
activities intervention

The development of resilience measures will take
place as priority to set the climate resilience
target on each sector

Goal and Outputs

Goal:

To develop a climate resilience performance
measurement in Indonesia, which will be used as
foundation on scoping of new RAN-API, monitoring &
evaluation framework, and to determine climate resilience
baseline as well.

Qutputs:
a. Literature review of existing resilience concept and

best practices of existing climate resilience concept
implemented in Indonesia,

b. Potential methods, approach, scope, parameters,
indicators, potential data, etc.,

c. Solid methodology for climate resilience performance
measurement including the set of indicators,

d. National database prototype to exercise the developed
framework and methodology of resilience
measurement.



e? Brief Summary Climate Resilience Index Development Study (CRIDS)

Indicators Required

¢ to Model Resilience *
Ex-ante Component Disturbance Component Ex-post Component
Initial States Shocks and Subsequent States
and Capacities —> Stressors —> and Trajectories
Re Si |ience |  Categories of Indicators Categories of Indicators Categories of Indicators
Causal » Resilience capacities » Natural disasters » Resilience capacities
» Initial well-being » Pest/disease outbreaks » Well-being
Fram eW()rk * Initial vulnerability » Political conflicts » Vulnerability
« Economic shocks/stresses...

Local Components

Contextual Factors

Categories of Indicators

+ Political factors
« Cultural factors

* Agro-ecological factors... Source: Constas et. al. (2014a)



s? Brief Summary Climate Resilience Index Development Study (CRIDS)

SECTOR ASPECT DISTURBANCE (HAZARD)

Water Resources

Water Security

Coastal Stability

Ocean and Coastal |

Maritime Safety

Resilient Sector

Agriculture Food Security (rice)

Health Community Health

DIBI: Hazard Index



@? Brief Summary Climate Resilience Index Development Study (CRIDS)

Well-being Vulnerability

+ Development outcome of interest « Variables that influence the L) _
» Observed states that may change Resilience = a(AngB+dWB) - b(Ang+dV) +

_ likelihood and consequences
over time due to shocks of risks exposure c(AvgRC+dRC) — dAvgD

RESILIENCE is a function of change in

Well-being, Vulnerability, Resilience Where weight Provinsi A
Capacities, and Disturbance value (for all N
Su_bSyStem): The resilience index thus e
- o _ a=0.5 shown in ranked index: Provinsi C
Resilience Capacities Disturbance b=0.3 -
e c=01 Provinsi D
+ Set of skills, abilities, » Various types of shocks and d=0.1

relationships, and resources stressors

Variables CRIDS: Resilience Measurement Concept




s? Brief Summary Climate Resilience Index Development Study (CRIDS)

Household Water Security

Urban Water Security
Components
of Water

Environmental Water
Securit

Security

Economic Water Security

Water-related Disaster

Climatic

Key risk Adaptation issues & prospects R

Flood risks associated with climate change increase with increasing By 2100, the number of people exposed annually to a
greenhouse gas emissions. (robust eviderice, high agreerment) 20th-century 100-year flood is projected to be three
times greater for very high emissions {RCP8.5) than

(3.4.8] for very low emissions (RCP2.6). @\
»
L]

Climate change is projected to reduce renewable water resources This will exacerbate competition for water among
significantly in most dry subtropical regions. agriculture, ecosystems, settlements, industry and
[robust evidence, high agreement) energy production, affecting regional water, energy,

and food security,
[3.5.1]

Source: IPCC (2014)




s B B
Access to PDAM Percentage of households with access to
L clean water 4
Well-Being f Access to Improved i ( Percentage of households with access to I
L Sanitation L improved sanitation
' N
s N\
L PDAM water leakage T — PDAM Water loss per province
pe * \ /
1 &
Households without | Percentage of households based on
sanitation facility sanitation facili
L ) L | Ity )
& ™
Households without _/{ Percentage of Households based on type J
Vulnerability adequate sewage system of sewage and province
J
" b Percentage of households based on
M . d _I: Households without waste waste disposal type
INAM a.p O disposal area
\ J
H ouse h (@) I d Households Water law enforcement of provincial y Whether there is law enforcement of provincial
Security government regulation/policy on government regulation on groundwater extraction
Wat e r groundwater extraction §
" E Y ~
S 1 Availability of programs to Whether there are programs to increase
e C u rlty increase water resource prrd water resource utilities to serve
utilities to serve households L households per year )
. i

Resilience Capacity i \ata neachaction or masterplan

—~

4 & ~
Availability of PDAM policy/plan ’ . Whether there is PDAM policy or scenario

7

" Number of village / sub-district S
that have “Sanitasi Total =
Berbasis Masyarakat (STBM)”

Whether there is program of STBM per
province

-
\

J

Capacity of final disposal area Number of waste capacity per day / The

for solid waste ) total area of Final Disposal Area

Disturbance H Province ?;:z’g(ht Hazarg H Drought hazard index ]

7~
\




Mindmap of
Urban Water

Security

Well-Being J{

Vulnerability

[ Urban Water Security

Resilience Capacity

" . ™ -
Households in Urban area Percentage of urban households with
who have access to PDAM ) access to clean water
Householdin Urban area who | " Number of households with urban }
have access to urban drainage . .
system ) \ drainage service
r )
PDAM water leakage PDAM Water loss per province
N, r
i '\
Population Density ———{ Number of urban population density }
L. A

law enforcement of Whether there is law enforcement of
provincial government provincial government regulation on
regulation/policy on

groundwater extraction groundwater extraction

4 Availability of Whether there are programs to increase
) vatia .' 'ty o pr::lgra;ml on water resource utilities to serve
increasing capacity of clean households per year

water utilities

\.

( Availability of PDAM Whether there is PDAM policy or scenario

X policy/plan or masterplan

Index of Land cover quality (Indeks
Availability of urban ecosystem Tutupan Hutan)

Disturbance

]__[

Prwince‘ Flood hazard ]__{ Flood hazard index }
index




Mindmap of

Environmental
Water Security

Quality of river basin as
clean water source

Water Quality Index (/ndeks Kualitas Air) ]

Well-Being

Vulnerability

|

Environmental Water
Security

Water quality index on

River Quality on priority Basins (Indeks ]
priority river basin

Kualitas Tutupan Lahan)

Production of wastewater Inversed of Water quality Index (Indeks
Kualitas Air)

Availability of Policy on

Resilience Capacity
waste water disposal to

INNEENN

Policy on waste water disposal to river ]

Province Drought Hazard

Disturbance
Index

__[

4 ™
. A

Drought hazard index ]




Carrying Capacity of Water Carrying Capacity status of water on each
resource province (Daya Dukung Air)
Well-Being

. Population growth H Rate of population growth per province ]
Mindmap of

ECOnOmIC Vulnerability

Water o Index of land cover quality (Indeks
- Economic Water Resili C it Availability of forest Tutupan Hutan)
SeCUI’Ity [ esilience Capacity ecosystem

Security

Disturbance

~ s
Province Drought Hazard W Drought hazard index
Index J g




Flood loss / damage H Number of loss or damage due to floods }
Well-Being

-

Population density
p
Deforestation
Mindmap of Vulnerability

Population density per Ha

-~

Deforestation per province

-

Resilience to

Water-related Resilience to Water- Availability of flood risk
Disaster [ related Disaster map
Resilience Capacity Availability of Disaster
management plan per
province

List of City or Regency that have flood risk
map

List of City or Regency that have disaster
management plan

Province Flood hazard

Disturbance i
index

L TY 7T

Flood hazard index ]




e? Brief Summary Climate Resilience Index Development Study (CRIDS)

Result: Map of Water Security Index
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s? Brief Summary Climate Resilience Index Development Study (CRIDS)

Components

of Coastal
Stability

Natural Coastal Stability

Societal Coastal Stability

Biophysical impacts of
relative sea level rise

Other climate-related
drivers

Other human drivers

Dryland loss due to erosion

Sediment supply, wave and
storm climate

Activities altering sediment
supply (.g., sand mining)

Dryland loss due to
ence

Wave and storm climate,
marphaological change,

Sediment supply, flood
management, morphological

Risk on coastal systems

Human systems  Natural systems

* Settlements * Rocky coasts

ture  * Beaches

sediment supply change, land claim
Wetland loss and change Sediment supply, CO, Sediment supply, migration
fertilization space, direct destruction
Increased flood damage Wave and storm climate, Sediment supply, flood
through extreme sea level morphological change, management, morphological
events (storm surges, sediment supply change, land claim
tropical cyclones, etc.)
Saltwater intrusion into Runoff Catchment management
surface waters (backwater and land use (eg., sand
effect) mining and dretching)
Saltwater intrusion into Precipitation Land use, aquifer use

groundwaters leading to
rising wiater tables and
impeded drainage

Source: IPCC (2014)

.
* Food production  * Wetlands and
* Tourism seagrasses
* Health * Coral reefs

* Aquifers

* Estuaries and lagoons

* Deltas

4




Areaof mangrove forest percoastal length W

Condition/ state of mangrove forest ]

CoastalVulnerability Index (proxy)

Mindmap of ,
Natural k
Coastal  Newrcoms

Stabll |ty Resilience Capacity

Vulnerability Coastal Instability

Coastal Destruction

Status of coastal zoning planin province

Coastal Zoning Plan .
government regulation

Stability of mangrove ecosystem
Well-Being
Quality of mangrove ecosystem

Number of incidents of storm surges
(proxy)

[ AL

Subsystem
Disturbance [ Incidents ofabr.asion,f
sedimentation




Mindmap of

Societal
Coastal
Stability
Subsystem

Societal Coastal

Production of capture fisheries I——— Production of capture fisheries per fishermen numbers ]

Production of aquaculture fisheries ~~—————| Production of aquaculture fisheries per fishermen numbers |

Contribution of fishery sector —_— Percentage of fisheries in GDP ]
Well-Being )
Totalinundated house J—' Number of non inundated house J
Vitalinfrastructure affected J——- Numberof not affected vital infrastructure ]
Marine culture |————- Area of marine culture per numbers of coastalvillage ]
Vulnerability Aquaculture (Brackish water pond) == Area of brackish water pond per numbers of coastalvillage |

Marine fisheries households Number of marine capture household per numbers of J

coastalvillage

Level of education School participation index

s

1

Number of coastal village having educational facility

Education facili )
tY per numbers of coastal village

LN

L

g

Health facility village

at

|

Early Warning System {EWS) Availability of EWS

Resilience Capacity

Numberof health facility per numbers of coastal W

Evacuation Road Evacuation Road

Fishery information agent Number of fishery information agent per numbers of ]

[1]

J fishermen )
. . . Number of fish processing unit per numbers of
Fish processing unit P . & P
J L fishermen )
Micro enterprises of capture ) [ Numberof microenterprises per numbers of ]
fisheries fishermen
Cooperatives facility for capture Number of cooperative facility pernumbers of ]
L fisheries fishermen

-

Incidents of abrasion/
I sedimentation

Number of incidents of storm surges (proxy)

L]

Disturbance |




a? Brief Summary Climate Resilience Index Development Study (CRIDS)

Result: Map of Coastal Stability Index
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4 Brief Summary Climate Resilience Index Development Study (CRIDS)

Sea Transportation
Components \‘

of Maritime %
SEEY /‘

Fishery Shipping

Climate change factor Potential implications

Rising sea levels + Challenge to service reliability and

= Flooding and inundation increased

« Erosion of coastal areas dredging, reduced safety and sailing
conditions

« Changes in water levels in harbours

" Extreme weather conditions | - Increased damage to ships as a result of
« Tropical cyclones wave-current interaction

= Storms

* Floods

* Increased/decreased
precipitation

* Wind

Source: Rossouw and Theron (2009)
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Fishery
Shipping

Well-Being

Wulnerability

Fishery Shipping

Resilience Capacity
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Accidents of ship

Fishery ships

i A

Marine Capture Household

Mumber of ship accident per fishery ship 1

-

[

Mumber of fishery ship per number of ports |

T |
-~ ~

Marine capture household per number of ports

Capture fishery production

Capture fishery production per number of ports

Education facility

Health facility

Number of village having education facility per
fishery ship

Mumber of village having health facility per
fishery ship J

Fishery information agent

Micro business enterprises of
capture fisheries

Number of information agent perfishery ship J

-

MNumber of micro enterprises perfishery ship

Ratio of cooperatives facility n the
coastalarea

Mumber of cooperative facility perfishery ship w

Disturbance

¢

Incidents of ocean wave
disturbances

[T

Number of incidents of storm surges ]
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a? Brief Summary Climate Resilience Index Development Study (CRIDS)

Result: Map of Maritime Safety Index
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4 Brief Summary Climate Resilience Index Development Study (CRIDS)

Components

Alternative Food Crop
System

Security

Drivers Responses

Climate and atmosphere Production aspects
I Croms
. Food security

Mon-climate factars

Non-productic

Source: IPCC (2014)
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Result: Map of Food Security Index
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