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Climate Change Risk

 Based on IPCC AR-5, assessment of climate change risk is used as an approach to the
adaptation of climate change

» Risk is defined as the potential for consequences when something of values is at stake
and the outcome is uncertain, recognizing the diversity of values (IPCC AR-5, 2014)

 In the disaster management community, the disaster risk is defined as the probability of
adverse consequences or potential losses as a result of interaction between natural
and man-made hazard with vulnerability condition (ISDR, 2004)

R (Risk) =H (Hazard) XV (Vulnerability)
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Climate Change Risk (i)

Vulnerability can be identified as a function of character, magnitude, and
level of climate variation to which a system is exposed, having sensitivity
and adaptive capacity.

Where :

V : vulnerability
E : exposure

S : sensitivity

AC : adaptive capasity



Framework of The Climate Change Risk and Adaptation Assessment

Climate Change
Assessment
(Atmosphere & Sea Climate)

Spatial & Non Spatial Data &
Information Acquisition

Climate Change Hazard

Assessment Climate Change
Drought Assessment
* Landslide
* Flood
» Coastal Inudation

Climate Change
Assessment

Recommendation on
to
Climate Change




Framework for Policy Study

Law 25 / 2004 on National
Development Planning
System

Non Spatial
Development Planning

Indonesian
Development Planning

Law 26/ 2007 on Spatial
Planning

Spatial Planning

National Development Planning System is whole set of development planning activities that produce multiple
development plans in long term, medium term, and yearly terms that will be implemented by central and local
governments (Law 25/ 2004)




INTEGRATION OF CLIMATE CHANGE ADAPTATION

IN DEVELOPMENT PLANNING




Climate Risk Assessment Process



Guidelines for Climate Change Risk and Adaptation Assessment and
for Mainstreaming into Policy

* Science Basis Analysis
 Baseline climate analysis
 Rainfall and temperature projection
 Sea level rise analysis and projection

« Hazard Analysis due to Climate
Change

 Vulnerability Assessment

* Risks Analysis

 Developing Adaptation Options

e Policy Mainstreaming

* Prioritization of Adaptation Options
o Compatibility Analysis



Hazard Analysis Model and VA Indicators



Case Study:

Greater Malang

Water Sector

Agriculture Sector

Health Sector



Risk and Hazard Assessment in Greater Malang - Flood

HAZARD ASSESSMENT: GREATER MALANG

RISK ASSESSMENT: MALANG CITY

Baseline Condition

Projection Condition

Source: Ministry of Environment (2012)



HAZARD ASSSESSMENT

Risk and Hazard
Assessment in Malang —
Water Shortage

BASELINE PROJECTION

RISK ASSSESSMENT

BASELINE PROJECTION




Risk and Hazard Assessment in Greater Malang - Agriculture

HAZARD ASSESSMENT RISK ASSESSMENT

Wetland Paddy Dryland Paddy Wetland Paddy Dryland Paddy

Projection (2030)

Source: Ministry of Environmen t (2012)



Samples of Adaptation Measures (UNFCCC, 2008)

Source: Ministry of Environment (2012)



Objectives of Climate Change Integration to Development Planning

Assessment

. Priority Levels -

Source: Ministry of Environmen t (2012)



Climate Change Integration Process into Development Planning Program

1. Initiation Workshop Key Points and Strategies :

» Assuring local development planning

agencies are being informed by the

2. Public Consultation relevant outputs of impact and vulnerability
assessments

e Strengthening environmental and sectoral

3. Policy Study of Planning Documents Institutions in order to be able to address

the complexities in addressing and

coordinating the implementation of adaptation
action

» Effective tools and frameworks for
developing, disseminating and building

e capacity for adaptation and integrating it into
5. Compatibility Study policy at all levels

4. Focus Group Discussion

Source: Ministry of Environment (2012)



Prioritization of Adaptation Options

Option Prioritization

Hedonic-Qualitative Cost Benefit
Analysis (HQCBA)

Prioritization

Importance Level Rating (ILR)
matrix

Area Prioritization

Principles:

1. Whether risk exists on single or multiple
sectors

2. Whether risk occurs on strategic area or not
3 Whether risk affects large area or not




Compatibility Analysis

o Compatibility analysis compares adaptation options with government
program side by side along with its location, risk level, and importance
level.

* The compatibility assessment will recommend on what adaptation
strategies need to be mainstreamed into future government planning and
programs and how.

Source: Ministry of Environmen t (2012)



Compatibility Matrix between Climate Change Adaptations and Programs in Annual Plan




INTEGRATION OF CLIMATE CHANGE ADAPTATION

IN SPATIAL PLANNING




CCRAA: CCA Policy Recommendations for East Java CCRAA: Guideline for Integration into Spatial Planning

Source: Ministry of Agrarian and Spatial Planning (2015)



Legal Aspect for Integrating Climate Change Adaptation into Spatial Planning
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Source: Ministry of Agrarian and Spatial Planning (2015)



Law 26/ 2007 on Spatial Planning
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Concept of Integration of Climate Change Adaptation Into Spatial Planning
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Integration into Spatial Planning Process

Integration of Climate Change Adaptation into
Spatial Planning

Preparation

The Collection of Data Data Processing and
and Information Analysis

> Data collection

Data processing & analysis

Formulation the concept of spatial
plan (RTR)

Spatial Planning Process

Drafting of RTR to be enacted

Source: Ministry of Agrarian and Spatial Planning (2015)




Integration Concept of Climate Change Adaptation in The Spatial Planning Process
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Spatial Plan Evaluation Process

 The RTR Evaluation is an attempt to review the suitability between the RTR and
development needs considering to the development of strategic environment and
internal dynamics, as well as the implementation of spatial utilization

Assessment Evaluation Assessment
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Source: Ministry of Agrarian and Spatial Planning (2015)



Integration into Spatial Plan Evaluation Process

» Climate Change Adaptation Assessment in the RTR review is performed to
provide inputs to the evaluation process of RTR.

 In the review of RTR, the Climate Change Adaptation Assessment can be
performed in the whole to produce the final outputs in the form of
Formulation of Climate Change Adaptation Efforts.

Source: Ministry of Agrarian and Spatial Planning (2015)



Concept of Integration of Climate Change Adaptation into The Evaluation of
Spatial Planning
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Source: Ministry of Agrarian and Spatial Planning (2015)



INTEGRATION OF CLIMATE CHANGE ADAPTATION ASSESSMENT
INTO EVALUATION PROCESS OF SPATIAL PLANNING

Source: Ministry of Agrarian and Spatial Planning (2015)



Climate Change Science Basis Assessment Result as Input for Data and Information
Collection of Spatial Planning Development

. ~N Data & Information
Baseline and Projected Climate R
Assessment: Surface Temperatur - Physiography
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Climate
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Source: Ministry of Agrarian and Spatial Planning (2015)



Specification and Utilization of Science Basis Assessment Data in The Data and
Information Collection for Spatial Planning

Source: Ministry of Agrarian and Spatial Planning (2015)



Source: Ministry of Agrarian and Spatial Planning (201




Climate Change Hazard Assessment Result as Input for Data and Information Collection of
Spatial Planning Process

("Baseline & Projected Climate )
e Landslide

Change Hazard Map:
* Flood

» Drought
\.* Coastal Inudation Y,

COLLECTING DATA AND
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Source: Ministry of Agrarian and Spatial Planning (2015)



Specification and Utilization of Hazard Assessment Data in The Data and Information
Collection for Spatial Planning

Source: Ministry of Agrarian and Spatial Planning (2015)



Source: Ministry of Agrarian and Spatial Planning (201




Hazard

Baseline Risk Projection Risk

ZONE 1:

» Kab. Gresik: Kec.
Ujungpangkah, Sidayu,
Bungah Manyar, Dukun

» Kab. Lamongan: Kec.
Kalitengah, Karangbinangun,
Glagar

An Example of Risk based Adaptation on Spatial
Planning (Bengawan Solo Watershed)

Adaptation Options on
Spatial Structure

Structure

Adaptation Option

Primary Arteri Road

Flood Proofing on the road part

Primary Collector
Road

Flood Proofing on the road part

Spatial Plan

Highway Flood Proofingon the road part
Pattern Adaptation Option
* Development of Early Warning System
Agricul-ture | = Development of water inundation proof rice seed
Adaptation Options land « Development of river dike
on Spatial Pattern e Development of ponds and dams
» Controlling settlements in inundation areas
* Flood-proofing on housing
Seeninert Combination of structural and vegetation protection
Development of settlements out of inundation areas

Source: Ministry of Agrarian and Spatial Planning (2015)
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