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1. Executive summary
Busan, South Korea, was one of five cities selected to receive a
Smarter Cities Challenge grant in 2017 as part of IBM’s citizenship
efforts to build a Smarter Planet. During three weeks in October and
November 2017, a team of five IBM experts worked to deliver
recommendations on a key challenge identified by the City:

To build a smarter disaster management
system, establish prevention and
remediation strategies for high-priority
natural disasters, and address
technological, organizational, process
and human resource considerations.
Busan, South Korea’s largest international trading port, is a city with
a size of 769.82 km2 and a population of 3,546,887 (including 48,358
foreigners) as of 31 December 2016. Due to its location on the paths
of typhoons passing the Korean Peninsula, Busan suffers repeated
damage caused by heavy rainfall and tidal waves every summer.
Following the earthquake in Gyeongju on 12 September 2016, the
attitude of citizens regarding earthquakes have been rapidly changing.
The ‘Safe City’ was one of Suh Byung-soo, the 6th Mayor of Busan’s main
election pledges, and he has laid the foundation of his administration on
the philosophy of administrative policy focused on safety.
To achieve the vision of “Safe City”, Busan has implemented the
“Smart Big Board” (SBB), and continues to focus on smart and
systematic disaster response. The Smart Big Board in Busan is the first
implementation of a consolidated disaster management monitoring
system in South Korea, which has received much attention and been
used as a benchmark by other cities. The survey result of Future
Strategy for Busan (Oct 2016) has shown that the attention of Busan
citizens is moving towards safety. For these reasons, it is necessary to:
1. Establish standards on those types of disasters and
emergencies that might occur in Busan
2. Implement a system for end-to-end disaster management

The focus of this project is to establish prevention and remediation
strategies for high-priority natural disasters (e.g. floods, typhoons,
landslides, earthquakes and fires) that might impact Busan, and to
address technological, organizational, process and human resource
considerations. During the three-week period of the Smarter City
Challenge for the City of Busan, our team interviewed over 50
stakeholders within the disaster ecosystem, covering local, district
and central government agencies, first responders, academic
institutions and citizens. Findings from the interviews and various
documents shared with the IBM team were reviewed.
The IBM team organized the various findings into four dimensions:
• Information Technology Systems
• Operational Infrastructure and Technology
• Organization and Governance
• Citizen Engagement
Furthermore, seven key distinct recommendations were put together
and aligned to the four dimensions. Recommendation seven is an
overarching recommendation that applies to all the four dimensions.
In addition to the seven recommendations, IBM also developed an
initial assessment based on the UNISDR Preliminary Scorecard in
Appendix F. We recommend that the City reviews this scorecard and
runs a detailed report to help them get started with this initiative. In
parallel, the IBM teams recommends that the City engage an IT
consulting team to help define the scope, budget and implementation
plans for the recommendations. The City should follow best practices,
starting with limited scope pilots.
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Domain

Findings

Information
Technology
System

• Use Smart Big Board as a sound foundation
• Lack of Predictive and Cognitive capabilities
• Missing end-to-end architecture and Data intergrations
• Skills and experience shortage

1. E xpand the scope of Disaster Management
Systems to include Predictive and Cognitive
Capabilities

• Multiple IT Systems running independently

2. Deploy a unified collaborative and transactional
platform for better control of exchanges
between all stakeholders

• Good CCTV and sensor infrastructure
• CCTV not used as a sensor
• Additional and varied sensors needed
• Need for an IoT platform enabling video analytics

3. Upgrade the current CCTV / Sensor
infrastructure to embrace the full power of IoT

• Lack of vulnerability assessment for infrastructure grids

4. Strengthen the resiliency of existing critical
operational infrastructures

Organization
and Governance

• Disaster management center in place
• Siloed agencies would be tested in case of a disaster
• Opportunities for a better work culture
• Willingness to collaborate between organizations

5. Enhance Public Safety Organization and
Governance to increase effectiveness

Citizen
Engagement

• Communications capability using multiple channels
•	One-Way broadcast communication, not
facilitating engagement
•	Communication not personalized based on demographics
and location
• Information is not impact-based
•	Active education effort, but may not be viewed
as compelling to engage

6. Develop a comprehensive strategy and
plan to improve citizen engagement

Operational
Technology and
Infrastructure

Figure 1: Summary of findings and associated recommendations

Recommendations

7. Establish
an Innovation
Center for City
Resiliency
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2. Introduction
A. The Smarter Cities Challenge

By 2050, 66 percent of the world’s population will live in urban
environments, with most of the growth happening in small and
medium-sized cities. Urbanization, combined with growing
decentralization, has forced local authorities to become more
self-reliant and increase their capacity to fund local services and
institutions, turning cities into incubators that can test new public
policies and local government-led initiatives. Many cities are especially
vulnerable to climate change due to their location, including major
population centers in river deltas, coastlines and drought-prone regions.
As cities around the world experience significant shifts from historic
weather patterns and an increase in extreme weather events, effective
local resiliency strategies have become increasingly important. Extensive
migration across international borders has also had significant
implications for urban communities, presenting both opportunities
and challenges for cities receiving influxes of migrants. Large migration
flows can rapidly increase the need for city services such as affordable
housing, employment opportunities and sanitation. But with the
population aging in Europe and other regions, cities stand to benefit
from migrants who can ease skill shortages and boost economies.
Inequality has risen to the highest level in the past three decades,
interacting with the other trends in significant ways. Rapid population
growth in cities due to urbanization, challenges them to provide
services for their residents such as access to affordable housing,
employment, transportation and healthcare. Low-income populations

often disproportionately bear the negative impacts of climate change,
while migrants often are a vulnerable population whose access to
social and financial capital has been significantly disrupted. These urban
trends highlight priority areas for cities and regions to invest in and build
capacity to support the needs of their current and future residents.
Meanwhile, rapid technological advances in areas such as big data
and cognitive computing are empowering city leaders to address
complex issues and make better decisions to deliver services more
effectively, efficiently and equitably. The explosion of real-time data
from almost 13 billion internet-connected devices gives decisionmakers the ability to monitor things like energy usage, environmental
conditions and traffic congestion. It also enables them to make changes
that reduce energy waste in buildings, ease traffic congestion and
warn residents about potential hazardous weather—all in real time.
The IBM Smarter Cities Challenge provides cities around the world
with grants of IBM’s top talent and technology to address their most
pressing strategic challenges. Winning cities receive a team of IBM
experts who are deployed full time in the city for three weeks. IBM
teams leverage the company’s cognitive computing, cloud platform,
mobile and social analytics, and extensive weather data capabilities
to provide Smarter Cities Challenge winners with deep, data-driven
insights on their urban challenges and enable them to generate
and evaluate options that improve policy development and
decision-making.

Instrumented

Interconnected

Intelligent

We can measure, sense
and see the condition of
practically everything.

People, systems and objects can
communicate and interact with
one another in entirely new ways.

We can analyze and derive insight from
large and diverse sources of information
to predict and respond better to change.

Figure 2: Instrumented, interconnected, intelligent
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B. The challenge

After the Sewol Ferry Disaster and the heavy rain and floods in the
Busan area in 2014, the Metropolitan City of Busan went through
major efforts to strengthen the City’s ability to manage disasters and
secure safe living conditions for its citizens. As recognition for this
effort, Busan City received the highest score in the “National Alert
Work Assessment for 2015” by the National Security Administration
and was selected as the nation’s best organization. Busan City
received a high evaluation for being the first in the nation to build a
Citizens’ Safety Office that reports to the Mayor, and also for
implementing its “Smart Big Board.” The effort to respond to
disasters through organizational restructuring and the utilization of
big data to realize safer conditions for the City was recognized by the
central government. Also in May 2017, the City of Busan selected the
“The Best Disaster Management Organization” by the Ministry of
Public Safety and Security, and it was also awarded the Presidential
Award. The metropolitan city of Busan is looking for a way to take
further steps to make the City a safer place for its citizens and has
engaged IBM to address the following challenge:
To establish prevention and remediation strategies for natural
disasters, including floods, typhoons, landslides, earthquakes and
fires that might impact Busan, while addressing any technological,
organizational, process and human resource considerations.
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3. Findings, context
and roadmap
A. Findings and context
During the three-week period of the Smarter City Challenge for the
City of Busan, our team interviewed over 50 stakeholders within the
disaster ecosystem, covering:
• Local, district and central government agencies
• First responders
• Academic institutions
• Citizens
We uncovered 329 unique findings which we have grouped
under four main dimensions providing the foundation for
our recommendations:
• Information Technology Systems
• Operational Technology and Infrastructure
• Organization and Governance
• Citizen Engagement
In our view, the City of Busan is a thought leader in disaster
management, and has well-developed disaster resiliency and
response capabilities to address a wide variety of natural disasters.
We identify some areas of improvement where the City could
strengthen their capabilities and grouped them under four themes.
Our scope was to examine the high-priority disaster types including
floods, landslides, fire, earthquakes and typhoons.

Information Technology Systems (IT)
The City of Busan has a solid IT foundation to build on for disaster
management with its introduction of the SBB in December 2014, as
well as the One-click Disaster Transmission System for broadcasting
alerts on multiple communications channels simultaneously.
The SBB is a monitoring system and lacks the analytics, predictive
and cognitive capabilities to realize its true potential for disaster
management. We have identified a challenge in terms of the lack
of capability to evolve the core engine of the SBB and a potential
deficient design methodology to further develop its capabilities.
The SBB is currently not available to some of the key stakeholders
who could greatly benefit from it, either as an executive dashboard
form or in a way that is optimized for mobile devices.

Operational Technology and Infrastructure (OT)
From an infrastructure perspective, Busan has an extensive CCTV
network, numbering over 10,000 CCTV cameras. They are integrated
with the SBB, and provide a great foundational element of a future
Internet of Things (IoT) ecosystem. Busan City is currently launching
the Open Smart City Platform, a significant step toward realizing its

IoT vision. The CCTV infrastructure is mainly reactive and monitoringfocused, with a very limited use of video analytics capability for
predictive/prescriptive disaster management. While Busan City is
making great strides to build out its sensor network, the sensor types
and the number of deployment locations is not broad. Additionally, the
City of Busan is not yet fully capitalizing on the use of citizens as
sensors—a great source of cheap and pervasive mobile sensor
infrastructure. We have also identified a lack of vulnerability
assessments for critical grid infrastructure (e.g., telecom, drainage)
and there is no concrete mandate for resiliency for grids (e.g. telecom).

Organization and Governance (OG)
The City of Busan has a well-functioning disaster management
organization in place that consists of multiple stakeholders willing to
collaborate, and coordinated by the Public Safety Bureau. That said,
the capability to function effectively could be tested in a severe disaster
as the agencies are somewhat siloed, and there is no overarching
Standard Operating Procedure (SOP) to help facilitate agency cooperation,
improve communications and expedite data sharing. With respect
to skills, although there is a good level of expertise in overall disaster
management within the Public Safety Bureau, there is a shortage of
skills in specific disaster types. We have also observed an opportunity
to improve the workplace culture within the disaster management area
in the Public Safety Bureau. Finally, while we see a great effort by the
Public Safety Bureau in working with academic institutions to conduct
research to support disaster management areas, there is no formal
mechanism to increase the adoption of this research into daily use.

Citizen Engagement (CE)
The City of Busan has effective communications capabilities to reach
its citizens using multiple channels. However, this communication is
one-way in nature and does not extensively use social media, and as a
result, does not facilitate active two-way engagement with its citizens.
The information provided is not impact-based, and communication
is sent in broadcast mode and not tailored to the needs of different
generations, social groups and people in different locations. While
we see a general apathy of citizens toward natural disasters and
preparedness, we see them requesting more and better natural
disaster information from the local government, which is paradoxical.
This apathy toward natural disaster preparedness is reflected in the
low adoption of the disaster safety mobile apps. The City of Busan is
active in educating its citizens through various programs. However,
it does not cover all types of natural disasters, is arguably not
engaging enough, and it is not sufficiently targeted to reach
different demographics.
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B. Roadmap of recommendations
After careful evaluation and prioritization of the key findings, the
IBM team identified four strategic dimensions and divided them into
seven recommendations. The IBM team is confident that, with the
implementation of these recommendations, the City of Busan will greatly
enhance its capacities and preparedness for a wide range of natural
disaster events and continue to build a more resilient and safer Busan.
The following are four strategic dimensions and supporting
recommendations:

Information Technology Systems – Recommendation 1
This recommendation deals with the further adoption of analytics
and cognitive technologies to better deal with the challenges raised
by natural disasters. A short-term activity will be to team with an IT
consulting organization. This is to scope and prioritize the various
projects aimed at leveraging analytics and cognitive capabilities for
better forecasting, managing and recovering from disasters. This
will be followed by launching projects such as starting with analytics
for the highest-priority disasters, followed on the medium-term by
cognitive projects on high-priority disasters, and analytics on lower
priority disasters. In the long term, other less sensitive events may
be addressed.

Information Technology Systems – Recommendation 2
This recommendation deals with the use of the Blockchain
technology to build a collaborative transactional platform for all the
stakeholders involved in disasters. Starting with the nomination and
education of a Blockchain champion, a Design Thinking Workshop
will define the scope and high-level design of a mobile-first app used
by citizens as a gateway to the Blockchain platform. Then in the
medium term, a Blockchain consortium should be put in place for
federating the different disaster management and response initiatives.
One of the first tasks led by this consortium will be to launch a request
for proposal (RFP) based consultation for the development of the
mobile app, which will be later piloted at a district level, and fully
deployed later on.

Operational Technology / Infrastructure –
Recommendation 3
This recommendation is about the Internet of Things, improving the
installed base of CCTV and sensors in the short term. In the medium
term, an Internet of Things platform with video analytics capabilities
must be designed and integrated within the existing IT systems. As a
result, CCTVs will become sensors that generate additional metadata
to serve the analytics and cognitive models for Recommendation 1 –
Information Technology Systems. In the long term, citizens will be also
turned into sensors, thanks to the deployment of mobile apps, as later
described in the recommendation that deals with citizen engagement.
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Operational Technology / Infrastructure –
Recommendation 4
This recommendation deals with the operational infrastructures
deployed in the City of Busan. Starting in the short term, a crossvulnerability assessment will identify any knock-on effects should
one of these infrastructures fail. According to the outcome of this
assessment, upgrade projects will also be undertaken afterward.
We expect that the sewer grid will receive the highest priority as its
operational status is critical for coping with floods, requiring it to be
started as the first project in the medium term.

Organization and Governance – Recommendation 5
This recommendation addresses the overarching need to improve
the public safety organization and governance. A short-term first
action will be to work on the organizational capacity of the City to
address disaster management, and to use the United Nations
Disaster Resiliency Scorecard for Cities for key benchmarking
activities. This will be immediately followed by three short-term
initiatives dealing with process automation, internal communication
and data sharing, and pursuing the expertise for the technical
domains required by the other recommendations.

Citizen Engagement – Recommendation 6
This recommendation is citizen-centric, focused on possible ways
to further engage the population of the City of Busan to increase
participation in all the phases of a natural disaster. In the short-term,
attention must be placed on refining the overall citizen engagement
strategy, starting first with the communication strategy, followed by
both the communication content strategy, and the education and
awareness strategy. This should be followed in the medium term by
the participation strategy. In the long term, the full benefit of “Citizen
as a Sensor” can be realized.

Across all dimensions – Recommendation 7
This recommendation relates to the creation of a world-class scientific
institute focused on improving the resiliency of cities against disasters,
namely, the Innovation Center for City Resiliency (ICCR). Initiated
with a memorandum of understanding (MOU) between the ICCR’s
stakeholders, the ICCR should be created as soon as possible, so that
in the medium term, first pilot projects can be launched and innovative
ones proposed. In the long term, successful pilot projects must be
turned into full deployment projects, and the newly approved
innovative projects should be launched.
Figure 3 details all the above-mentioned roadmap elements.
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Short term (<1 year)

Medium term (1-2 years)

Organization and
Government

Citizen
Engagement

Operational Technology
/ Infrastructure

Information
Technology System

Scoping with IT consulting

Long term (2+ years)

Analytics for high-priority disasters
Cognitive for high-priority disasters

Cognitive

Analytics for other priority disasters
Non-emergency events

BlockChain

BC champion

Design thinking

Create and issue RFP

District pilot

Consortium in ICCR
New CCTV and sensors project
Video analytics

IoT

IoT platform
Citizen as a sensor

Infrastructure

Cross-vulnerability assessment

Sewer grid upgrade
Other grid upgrade

Develop communication strategy plan
Develop education and awareness strategy

Citizen
Engagement

Develop participation strategy
Citizen as a sensor
Extend organizational capacity (phase 1)

Organizational capacity (phase 2)

Improve process automation and optimization

Organization and
Government

Improve internal communication
Expertize staffing

ICCR

MOU

Figure 3: Roadmap of recommendations

Build ICCR

Launch pilot
Propose projects

Deploy pilot
Launch projects

4. Recommendations
The City of Busan has conducted several surveys to understand the
top concerns of its citizens, and Disaster Management has come up
in the latest survey conducted in July 2017.
“Dynamic Busan” has an excellent brand image since it began the
implementation of a multi-year growth and disaster management
strategy. To further enhance the brand and support the disaster
management strategy, the IBM Smarter Cities Challenge (SCC) team
has seven key recommendations that will help to improve the City’s
disaster management capability. These recommendations are based
on four dimensions:
• Information Technology Systems (IT)
• Operational Technology and Infrastructure (OT)
• Organization and Governance (OG)
• Citizen Engagement (CE)
They are also:
• Prioritized based on their ease of implementation and
expected impact
• Segregated based on the interdependencies and time frame
• Recommended to be deployed using a phased approach, based
on critical actions, dependencies and required investments
• The recommendation time frames are defined as follows:
–– Short term: Year 1
–– Medium term: Year 2
–– Long term: Beyond Year 2

The Recommendations are:
• Recommendation 1 (IT): Embrace predictive and cognitive
capabilities for disaster management
• Recommendation 2 (IT): Deploy a uni ed collaboration and
transactional platform, through a Blockchain-based approach
• Recommendation 3 (OT): Upgrade the current CCTV/sensor
infrastructure to embrace the full power of the IoT
• Recommendation 4 (OT): Strengthen the resiliency of existing
operational critical infrastructures
• Recommendation 5 (OG): Improve public safety organization
and governance
• Recommendation 6 (CE): Develop a comprehensive strategy
and plan to improve citizen engagement
• Recommendation 7 (across all): Establish an innovation
center for city resiliency
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Recommendation 1: Expand the scope of disaster management systems to include predictive and cognitive capabilities
The City should expand the scope of disaster management systems to include predictive and cognitive capabilities, additional types of disasters,
and establish a response framework during a disaster event.
Scope and expected outcomes
Scope
Busan has put a great foundation in place and is a thought leader in disaster management. It hit a major milestone when it deployed Smart Big Board
(SBB) in December 2014. The City also deployed the One-click Disaster Transmission System, which communicates with multiple channels for
natural and societal disasters.
Busan needs to reach a cognitive state of analytical capabilities for emergency management, going from descriptive, to predictive, to cognitive.
Existing descriptive capabilities are the cornerstone for progress (discover, report and analyze). Digital transformation or Fourth Generation
Revolution capabilities include the predictive aspect (predict, decide and act) and cognitive aspect (understand, reason and learn).

Cognitive computing can help “amplify” existing incident and EM systems

Ingest unstructured
and structured data
•
•
•
•
•
•

Video and audio
Open source photos/images
Text, social media, news,
blogs, deep web, chat rooms
IoT—sensors, weather,
Biometrics, CBRINE
Narrative reports
Various systems of record

Explore and present
relevant data and
analytics
•
•
•
•
•
•

See your images
Watch your videos
Hear your audio
Read your text
Understand, reason, learn,
interact (URLI)
Captures and protects
institutional knowledge

Interpret data for enhanced
decision making and
actionable insight
•
•
•
•
•

Situational awareness
–– Pre- during and post-event
Search, discover, identify
Tag/classify
Multi-modal summarization
Automatic alerts

By casting a “cognitive canopy” over existing solutions, augmented intelligence can “amplify” an agency’s ability to understand hidden
connections and incident fluidity, and then act timely and decisively in its mission to save lives and protect citizens and the City.

Figure 4: Cognitive computing overview

Smarter Cities Challenge report

Recommendation 1: Expand the scope of disaster management systems to include predictive and cognitive capabilities
Scope and expected outcomes
An IT system-based solution needs to be put in place that provides a view to the overall end-to-end architecture, a technology roadmap, and a
data integration model that integrates data from various sources including the City, central government, and relevant stakeholders and citizens.
Data from traditional and non-traditional sources (including structured and unstructured data) needs to be aggregated to serve as a source
for cognitive and predictive capabilities.
SBB needs to be enhanced to:
• Include predictive capabilities, situational awareness of disaster events (number of citizens impacted, response team engagement status),
and a level of city preparedness to manage these events.
• Enable a platform for stakeholders to collaborate, share critical information and provide automated alerts specific to a mission. It should
have unified dashboards across stakeholders and mobile accessibility for decision-makers, rescue workers and field operators (please
refer to Recommendation 2).
–– Automate the current manual process of entering event data in the One-click Disaster Transmission System.
–– The two critical stakeholder positions need to be the command center operator and the field operator. The command center operator will be the
hub that captures and analyzes information, then directs the field operators. The field operators follow these directions, and they must also relay
feedback to the command center. The command center operator will be responsible for planning, asset management, emergency management,
response and recovery. The command center operator’s dashboard should provide a high-level view of impacted areas.
–– Allow for communication between typically disconnected locations, back to the command center, enabling improved awareness and interaction
between the mobile workforce and command center. The system will also provide a channel for mass notification for both emergencies and
non-emergencies. It should allow for smart communications that facilitate fast, secure and easy contact with thousands of people via multiple
communication channels.
• Establish a geospatial, operational picture by capturing information about various buildings and structures along the coastlines and within the City.
Leverage and build upon existing resources, like maps, video feeds from existing cameras, social media apps and other assets. The information
captured from various sources should be overlaid on these geospatial pictures to provide intelligent reports, such as the projected impact of heavy
rain. Any lesson learned from the pilot that has been recently started in this area by ICT Convergence Division will be worth considering.
• Build the capability for trend analytics. It should have built-in mathematical models that can predict the extent of damage a city might face in the case
of various events. For example, in the case of a cyclone, the system should seek input from various weather sources (e.g., the Korean Meteorological
Administration (KMA) and The Weather Company) on various weather conditions (rainfall, extreme wind, state of the sea and storm surge), mixing
them with geolocalized operational contextual data, and deriving trends predicting the extent of damage. It should also pinpoint specific pockets
of potential damage. The One-click Disaster Transmission System should enable information delivery to graduate across stages of severity and
provide an “impact” statement. For example, level one might look like, “Extensive damage to houses. Disruption of power and communication lines.
Disruption of rail and road traffic. Potential threat from flying debris. Flooding of escape routes.” See Figure 3 below.
Expected outcomes
By casting a “cognitive canopy” over existing solutions, augmented intelligence can amplify Busan’s ability to understand hidden connections
and past and future incidents, and then act timely and decisively in the mission to save lives and protect its citizens.
Cost of inaction
The cost of inaction would be the inability of the City to respond to an emergency with sound forecasting and intelligent decision support.
Busan would miss the opportunity to learn from the past, build synergies across stakeholders and build an efficient response system.
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Recommendation 1: Expand the scope of disaster management systems to include predictive and cognitive capabilities
Proposed owner and stakeholders

Suggested resources needed

Owner: Director General of Citizen Safety

•
•
•
•

Stakeholders:
• Citizens
• Fire Department
• Police Department
• Local and Central Government
• NGOs
• Media
• Universities
• Research Institutes

Funding to acquire the cognitive capabilities using the CAPEX or OPEX models
Staffing of IT and business resources
Cooperation between central and local governments
Buy-in from stakeholders

Cost estimate: High

Dependencies

Key milestones, activities and time frame

Recommendations 2 and 3

Short term:
• Engage an IT Consulting company for scope definition and
an implementation plan
• Incorporate predictive analytics for high-priority disasters
(floods, typhoons, landslides, earthquakes and fire damage)
Medium term:
• Incorporate cognitive analytics for high-priority disasters
(floods, typhoons, landslide earthquakes and fire damage)
• Incorporate predictive analytics for all low-priority disasters,
including ocean pollution and nuclear disasters
Long term:
• Include non-emergency events such as traffic congestion and festivals

Priority
Medium
References
1

Smarter Cities Challenge: Melbourne, Australia – 2015: www.smartercitieschallenge.org/cities/melbourne-australia

2

Smarter Cities Challenge: Gold Coast Australia – 2013: www.smartercitieschallenge.org/cities/gold-coast-australia

3

Smarter Cities Challenge, Vizag, India – 2015: www.smartercitieschallenge.org/cities/vizag-india

4

UNISDR Scientific and Technical Advisory Group Case Studies – 2015: www.preventionweb.net/files/workspace/7935_rnussbaumpppdrrinfrance.pdf

5

Flood Control for Netherlands Case Study in Appendix E
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Recommendation 2: Deploy a unified collaboration and transactional platform, through a Blockchain-based approach
The City of Busan should take a holistic approach for structuring a comprehensive collaboration platform for all the stakeholders involved in disaster
management. Also, leveraging the benefits of the Blockchain technology will provide improved synchronization, accountability and responsibility,
interconnection, security and auditability.
Scope and expected outcomes
Scope
Busan City needs to further streamline and harmonize the exchanges between disaster management stakeholders with the objective to build
a trusted, transparent, secure and holistic system interconnecting all the Busan City stakeholders (including its citizens). This should address
the three main phases of the lifecycle of a disaster event:
• Preparation
• Response
• Recovery
Collaborative exchanges between the different stakeholders of the
Busan City ecosystem neither follow the same rules nor use the
same technologies (see Figure 5):
• Horizontal collaboration between different Busan agencies, using a
mobile application for selected SBB feature access, Kakao Talk services
for information exchange between officers and FAX for fire reporting
• Vertical collaboration from Busan authorities to citizens, using the
One-click Disaster Transmission System (presenting several limitations
such as lacking landslide, earthquake support and impact-rich information),
and Cell Broadcast Systems (CBS)
• External collaboration outside Busan ecosystem, using the mobile
“Emergency Readiness App”

Central agency
Busan
Horizontal
Busan agency 1

Busan agency 2

Busan agency n

Citizens
Figure 5: Current Horizontal and Hierarchical Collaboration Structure

Busan City can leverage the disruptive technology of Blockchain to address the need to unify and harmonize collaborative exchanges within its
ecosystem of disaster management stakeholders. Blockchain implements a decentralized distributed ledger aimed at recording all the interactions
between the different stakeholders. Blockchain technology presents some unique characteristics perfectly suited for addressing the needs of
disaster management collaboration (see Figure 6):
• Peer interaction between all stakeholders
• Accountability
Central agency
• Security
Busan
• Immutability
• Auditability
Busan agency 2
A mobile application can and should be used as the gateway for
citizens interacting with the Blockchain system. This will further
help turning the citizens into sensors (as per Recommendation 3).
The solution should be “telco-agnostic” so that the same
services be delivered independently of the accessed
telecommunication network.

Blockchain
ledger

Busan agency n

Figure 6: Future Peerto-peer Collaborative
Blockchain Structure

Busan agency 1
Citizens

Expected outcomes
To build a single, homogeneous, auditable, secure collaboration system, gathering all the stakeholders involved in disaster management.
The most significant benefits will be visible at the time of a disaster such as:
• Automatically recording the location of each registered user
• Showing the location of services on maps along with GPS support to show the way to shelters or service providers
• Providing an integration point with the SBB system
• Recommending the right path to take when traveling based on weather data
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Recommendation 2: Deploy a unified collaboration and transactional platform, through a Blockchain-based approach
Scope and expected outcomes
Cost of inaction
To continue with heterogeneous systems which cannot guarantee sound and efficient collaboration between the different stakeholders involved
in disaster events.
Proposed owner and stakeholders

Suggested resources needed

Owner: Public Safety Bureau

•
•
•
•

Stakeholders:
• All Busan agencies involved in disaster events (e.g., fire and police)
• Utilities
• Citizens

Busan agency delegates
ICCR Institute
IT consulting company mastering Blockchain
IT service company mastering Blockchain, integration and mobile
app development

Cost estimate: Low for the short- and medium-term items, and then
medium afterward
Dependencies

Key milestones, activities and time frame

Recommendations 5 and 7

Short term:
• Nominate a City Officer as a Blockchain champion and educate him/her
about Blockchain
• Run a “Design Thinking” workshop with all stakeholders to design the
mobile application serving as user interface to the Blockchain system
Medium term:
• Create a “Blockchain consortium” as part of the ICCR Institute with roles
and responsibilities as per the overall City governance
• Work with an IT consulting company for creating a request for proposal
(RFP) for the Blockchain system
• Issue the RFP and select a provider
Long term:
• Deploy the solution on a pilot district
• Assess the solution and fix accordingly
• Full deployment

Priority
Medium
References
1

Blockchain basics: Introduction to distributed ledgers: https://developer.ibm.com/blockchain/resources/blockchain-basics-introductiondistributed-ledgers/

2

Understand the fundamentals of IBM Blockchain: www.ibm.com/blockchain/what-is-blockchain.html

3

Jordan Daniell, “Blockchain, Catastrophe Bonds, And The Future Of Disaster Relief”: www.ethnews.com/blockchain-catastrophe-bonds-and-thefuture-of-disaster-relief

4

Aaron Stanley, “Centers for Disease Control to Launch First Blockchain Test on Disaster Relief”: www.coindesk.com/us-centers-disease-controllaunch-first-blockchain-test-disaster-relief/
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Recommendation 3: Upgrade the current CCTV/sensor infrastructure to embrace the full power of Internet of Things
The City of Busan should critically review and expand the use of instrumentation and video infrastructure. It should move from a reactive, monitoringonly system to a predictive, and eventually prescriptive system for disaster management. By integrating an advanced instrumentation and video
infrastructure with a single associated analytics IT platform, the City of Busan can develop solutions to provide the intelligence needed to make
informed decisions to strengthen the disaster management lifecycle.
Scope and expected outcomes
Scope
The City has already deployed a well-functioning sensor and CCTV infrastructure that is integrated with the SBB. It is publicly accessible, which
builds a solid foundational element of a future IoT ecosystem. However, there are several aspects that can be improved:
• New CCTV: Install new CCTV in selected locations to cover present and future advanced analytic model needs (e.g., sewer grid, underground
parking lots). Drone mounted CCTV cameras are worth considering for some specific use cases.
• New sensors: Deploy new types of sensors (e.g., wind, humidity and temperature gauges, seismic sensors, fire detection) in diversified locations
(e.g., water buoys, underground parking, faultline, radar, satellites), or access third party data (e.g., weather data), with the goal to achieve full
coverage of risk areas using a prioritized approach.
• Citizen as a sensor: Turn citizens into sensors with mobile apps that have geolocalization and embarked sensing capabilities (as well as social
media), to form a unique source of insights (see Recommendation 2).
• Video analytics: Apply video analytics to the CCTV video streams to turn CCTVs into sensors generating metadata that feeds into analytics
models. Such metadata will not increase the exposure to privacy issues, which must continue to be properly addressed. Any lessons learned
from the “Intelligent CCTV” project (SBB Challenge 12) should be leveraged.
• IoT platform: Deploy a comprehensive IoT platform to gather data from various sensors types (vital in order to feed future predictive models),
and perform citywide video content mining and analytics. The Open Smart City Platform is worth investigating for this requirement as it is aimed
at becoming the future overarching IoT platform for Busan City. In addition to the standard IoT platform features (such as multi-protocol gateways,
data historian, security management, edge analytics, API), the platform must provide streaming technologies for the real-time data mining of
roughly 2,000+ surveillance video streams that can cover the following areas:
–– Moving object identification
–– Extraction
–– Property tagging
–– Position and direction determining
–– Fog and light filtering
–– Recognition
–– Complex modeling and indexing
Expected outcomes
Video analytics technologies can turn a CCTV camera into a set of diversified sensors by creating associated metadata which can feed into
automated monitoring and modeling processes. For example, the same CCTV camera can monitor the level of flooding, the intensity of rainfall,
the level of traffic congestion, and more. Furthermore, advanced video analytics technologies feature classification, detection and tracking. With
cognitive visual recognition, more sophisticated insights can be gleaned in order to provide decision-aid support before, during and after the course
of a severe event.
One key advantage is that metadata size is quite small, allowing for cheap long-term archiving. Integrating data coming from different sources on the
same IoT platform is the key prerequisite factor for the successful deployment of advanced analytics models aimed at forecasting disaster-related
matters, such as flooding impact and landslide impact
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Recommendation 3: Upgrade the current CCTV/sensor infrastructure to embrace the full power of Internet of Things
Scope and expected outcomes
Cost of inaction
The primary cost of inaction is threefold:
• Losing the opportunity to leverage the huge investment done so far in the CCTV infrastructure
• Higher investment costs (OPEX and CAPEX) if several different platforms are used for individual needs (some common features will be duplicated
such as gateways, and data mediation)
• Miss the opportunity to turn citizens into sensors which could form a unique, cheap and pervasive mobile sensor infrastructure. It would also
reinforce the commitment of citizens to come together and help the whole Busan community
Proposed owner and stakeholders

Suggested resources needed

Owner: Director General, Public Safety Bureau

• City officers that have both IT and infrastructure skills and experience
• IT consulting company that specializes in IT and operational infrastructure

Stakeholders:
• CCTV Owners and Operators
• Sensor Owners and Operators
• ICT Convergence Division
• Local Scientific Authority (e.g., ICCR)

Cost estimate:
• New CCTV: Medium
• New sensors: Medium
• Citizen as a sensor: Low
• Video analytics: Medium to High
• IoT platform: Medium to High

Dependencies

Key milestones, activities and time frame

Recommendation 2

Short term: New CCTV and new sensors
Medium term: Video analytics and an IoT platform
Long term: Citizen as a sensor

Priority
High
References
1

Gold Coast, Australia, SCC report: www.smartercitieschallenge.org/cities/gold-coast-australia

2

Andrea Zanella, Nicola Bui, Angello Castellani: “Internet of Things for Smart Cities” (Padova smart city):
http://ieeexplore.ieee.org/document/6740844/

3

Jenna Gable, Kevin Smith: “The City of Chicago’s OEMC and IBM Launch Advanced Video Surveillance System”:
www-03.ibm.com/press/us/en/pressrelease/22385.wss

4

Jakarta Smart City: http://ecc.ibm.com/case-study/us-en/ECCF-IMC15094USEN
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Recommendation 4: Strengthen the resiliency of existing operational critical infrastructures
The City of Busan should benchmark the disaster management resiliency of its operational critical infrastructures, using an industry standard
scorecard such as UNISDR to identify vulnerabilities. Mastering the vulnerabilities is critical for identifying, prioritizing and planning remediation
projects to lift Busan City’s core infrastructure to a resiliency best-of-breed level.
Scope and expected outcomes
Scope
The City of Busan should first conduct an overall “cross-vulnerability” assessment for critical infrastructure (e.g., power grid, telecommunication
networks, IT backbone, sewer grid). This is to identify any potential cascading effects in case of a single failure. The resulting outcome will dictate
the highest priority infrastructure upgrades to be undertaken, so that budget can be provisioned accordingly. We recommend taking advantage
of the UNISDR program, focusing on the 10 essentials of disaster management, and featuring more than 80 individual assessments, each scored
from 5 (best practice) to 0 (worst practice). An infrastructure upgrade may require revisiting some regulatory aspects, as current regulation may not
have been geared toward resiliency.
Regardless of any cascading effects, some infrastructure enhancements should be investigated as they could impact the overall efficiency
of disaster management efforts:
Sewer grid:
• Deploy a comprehensive inspection and maintenance strategy to secure sustained 100% capacity (e.g., zero debris left)
• Assess the power of the pumps and upgrade them as needed
• Upgrade to a non-convergent system (the separation of sanitary sewer and storm sewer grids) where most critically needed
• Deploy new sensors/CCTV to automate grid monitoring and control
Fire:
• Assess opening new fire stations so that the 16 districts of Busan will be as equally served as possible
• Buy new, larger firefighter trucks to cope with the growing size of buildings in Busan
• Lower the thresholds above which fire alarm systems are mandatory
IT:
Conduct a business continuity and resiliency assessment of critical IT infrastructure (e.g., SBB). This will enforce business continuity, even in case
of a severe disaster (e.g., SBB redundancy, SBB servers are flood proof). This will serve Recommendations 2 and 3
Telecommunications:
• Assess the redundancy of the existing telecommunication network to ensure high availability
• Revisit telecommunication network maintenance contracts to introduce disaster-related KPIs on top of the current SLA agreement
• Assess the deployment of an integrated “light infrastructure” voice/data network between government First Responders (e.g., Tetra system)
and for public (meshed networks)
Power:
Secure “off the grid” power sources (e.g., battery or distributed energy resources) as alternate power sources for critical infrastructure components
in case of a disaster impacting the power grid
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Recommendation 4: Strengthen the resiliency of existing operational critical infrastructures
Scope and expected outcomes
Expected outcomes
The expected outcome of this recommendation is to ensure a robust operational infrastructure which will be less prone to disaster events.
Cost of inaction
The cost of inaction is to put other recommendation outcomes at risk by exposing them to a lack of resiliency that could jeopardize their operational
capabilities. The efficiency of disaster response and restoration can be significantly reduced if first responders and restoration teams can’t rely on
“always-on” power, telecommunication and IT infrastructures.
Since flooding is the most current disaster faced by the City of Busan, any deficiencies in the sewer grid due to poor maintenance will severely delay
the return to normality.
Proposed owner and stakeholders

Suggested resources needed

Owner: Director General, Public Safety Bureau

• Busan operations officers
• Representatives of the different infrastructure organizations
• Business continuity and resiliency consultant

Stakeholders:
• Vice Mayor for Administrative Affairs
• Telecom Operators
• Power Utilities
• Water and Waste Utilities
• Fire Department
• ICT Convergence Division

Cost estimate:
• Cross-vulnerability assessment: Low
• Infrastructures upgrade: Medium to High

Dependencies

Key milestones, activities and time frame

Recommendations 2 and 3

Short term: Cross-vulnerability assessment
Medium term: Sewer grid
Long term: Other infrastructures

Priority
High
References
1

The 10 Essentials for Making Cities Resilient. United Nations Office for Disaster Risk Reduction (UNISDR):
www.unisdr.org/campaign/resilientcities/toolkit/essentials

2

UNISDR, Disaster resilience scorecard for cities: www.unisdr.org/we/inform/publications/53349
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Recommendation 5: Improve public safety organization and governance
The City of Busan should further optimize their current disaster management team organization and governance model. They should extend their
formal but siloed collaboration methodology for safety divisions and first responders into a more unified solution to create a more efficient and
attractive work culture.
Scope and expected outcomes
Scope
The City is already executing several organization and governance enhancement initiatives. These should receive the City’s full focus so that they can
be completed as planned or accelerated where possible. Additionally, there are other organizational capacity opportunities, as well as the need to have
staff with technical expertise so that they can extend SBB analytics capabilities and provide deeper disaster management and analysis.
Extend organizational capacity phase 1
• Review the United Nations Disaster Resiliency Scorecard for Cities and evaluate making adjustments to the organizational structure and process
execution to increase the resiliency of the City
• Ensure knowledge redundancy in staff to eliminate potential gaps in disaster management situations due to unavailability of primary owner
• Continue existing plans to digitize all Public Safety Standard Operating Procedures (SOPs) by year end 2017 to ensure consistent operation, improve
maintainability and minimize the learning curve for new personnel. Similarly, the SOPs of key external agencies (fire, ambulance and relevant police
activities) should be digitized
• Continue to evaluate and implement methods that will make the Disaster Control Center improve the work culture; some possible recommendations
are outlined in Appendix D
• Investigate sourcing external weather information (data, modeling, expertise, etc.) as a pilot to increase forecasting accuracy and derive better insights
• Increase adoption of research conducted with academic and other institutions around disaster management through pilots and full-scale deployment
• Formalize research relationships into a public private partnership, as outlined in Recommendation 7
Improve process automation and optimization
• Refine agency SOPs to eliminate any single points of failure or grey areas when multiple agencies are involved in the case where responsible staff are
unavailable to carry out duties
• Develop overarching SOP which fully incorporates end-to-end integration of all existing agency SOPs (public safety, firefighters, ambulance, etc.)
• Enhance citywide coordination through a unified collaboration and transaction platform, such as Blockchain, to provide automation of workflows
across teams, improve disaster lifecycle management and citizen access to important services
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Recommendation 5: Improve public safety organization and governance
Scope and expected outcomes
Improve internal communication and data sharing
While the peer public safety divisions share some information through formal and informal channels, external agencies such as fire are not formally
connected. The firefighter liaison relies on an informal Kakao Talk app to receive updates on a variety of information, much of which has no direct
bearing on the fire departments.
• Extend formal communication channel across entire public safety team
• Connect all key stakeholders to the Busan Communication and Collaboration (BCC) app (e.g., firefighters, police liaison, nuclear, transportation)
• Converge nuclear, real-time transportation management and utility status data into SBB to ensure all stakeholders have access to the relevant data
• Improve the user experience of the BCC app if necessary; this will phase out significant use of the informal Kakao Talk app communication so all
personnel are using one communication vehicle and have a consistent set of information to take action
• When the Blockchain platform (Requirement 2) is available, incorporate BCC into it
• Develop and utilize an executive dashboard and a mobile optimized field view of SBB to gain greater insights and enable better decision making
• For alert notifications, benchmark response effectiveness such as time to respond, and value of alert information details for disaster team in field
Perform expertise staffing
• Hire experienced disaster management experts such as disaster safety officers and disaster specialists to provide deeper expertise within the
Disaster Control Center
• Pursue hiring for the Cognitive, Blockchain and ICCR Recommendations 1, 2, and 7
Extend organizational capacity phase 2
• Accelerate 2024 existing plan to integrate SOPs into the SBB to achieve end-to-end cohesiveness faster
• As insights from the SBB predictive and prescriptive analytics are achieved, evaluate the changes required to policy and organization that will arise;
refer to Recommendation 1 for more information on analytics
Expected outcomes
• All stakeholders (city public safety divisions, Korean central government, research focal points) and other city services agencies (fire, ambulance,
transportation management, etc.) will benefit from increased collaboration, accountability and ownership, project and technical skills, and the
effectiveness of public safety initiatives
• Increased effective communication, engagement and operational efficiency across all public safety units
• Cohesive engagement with real-time data to make better decisions for all public safety personnel involved in crisis activities
• Improved effectiveness of personnel training and maintenance of material with digitized SOPs and other reference information
Cost of inaction
The cost of inaction is weaker command and control, increasing the risk of poor decisions, duplication of effort, lower mobilization effectiveness
and delays during critical time periods.
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Recommendation 5: Improve public safety organization and governance
Proposed owner and stakeholders

Suggested resources needed

Owner: Mayor of Busan

Stakeholder committee to evaluate and implement organizational
and governance enhancements

Stakeholders:
• Public Safety Divisions, HR
• Disaster Response Center
• First Responder Organizations
• Busan City Government
• Central Government

Cost estimate: Medium

Dependencies

Key milestones, activities and time frame

Recommendations 2, 3 and 7

Short term: Extend organizational capacity phase 1, improve process
automation and optimization, improve internal communication and data
sharing, perform expertise staffing
Long term: Extend organizational capacity phase 2

Priority
High
References
1

The 10 Essentials for Making Cities Resilient. United Nations Office for Disaster Risk Reduction (UNISDR):
www.unisdr.org/campaign/resilientcities/toolkit/essentials

2

UNISDR, Disaster resilience scorecard for cities: www.unisdr.org/we/inform/publications/53349
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Recommendation 6: Develop a comprehensive strategy and plan to improve citizen engagement
Busan City should establish an effective citizen communications, awareness and engagement strategy and operational plan. This will better prepare
and enable citizens in the event of a natural disaster.
Scope and expected outcomes
Scope
Communications strategy
• Establish a two-way communications and engagement strategy between the Public Safety Bureau and the citizens. The focus will be on interaction
and engagement, rather than one-way broadcasting
• Provide detailed disaster information to citizens that is impact-related (what it means to them, where to go for shelter, etc.) rather than just providing
general informational about the disaster itself and provide continual follow-up information until restoration (e.g., announce when a bridge is reopened
after a flood)
• Use social media as an integral part of two-way communication and engagement with citizens before, during and after a disaster to strengthen
the relationship with the citizens and to build the confidence and trust citizens expect in times of disaster
• Transform the existing communications function within the Disaster Control Center into a two-way communication organization coordinated
with other government agency media organizations. This will improve communication between the Public Safety Bureau and the citizens
• Develop capability to deliver personalized and easy-to-understand disaster information based on variables, including location, generation,
social groups, IT literacy and disabilities. It should also be made available through multiple channels to ensure it reaches all the citizens
• Ensure proper filters are in place to limit communications to relevant and critical alerts
• Ensure that alerts are issued on all available channels, to maximize the chance of proper delivery to the citizens
• Deliver disaster warning and instructions in multiple languages (e.g., English, Mandarin) to ensure tourists and other visitors are included
in key communications about impending disasters
Citizen participation strategy
• Improve adoption of national safety mobile apps (Safety Drum, Safety Stepping Stone, eRAD) through gamification, campaign or other incentive scenarios
• Develop a post-disaster program to engage with citizens to evaluate communications disaster alert effectiveness, disaster response efficiency and
disaster recovery efforts to identify any weaknesses and implement the required improvements
• Develop and incentivize certified “disaster prepared” volunteer citizens group in each Busan City district who are familiar with the various district
social communities. They can act as a liaison for coordination, training and further help (complementing city emergency services) in the event of
a natural disaster
• Develop and implement a plan to involve citizens in defining, developing and implementing a citywide disaster policy and plan further development,
including operational procedures
• Use the UNISDR Disaster Resilience Scorecard for Cities, specifically “Essential 7” of the UNISDR 10 Essentials for Making Cities Resilient as a key
tool and indicator to help Busan City understand and strengthen their societal capacity for disaster resilience
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Recommendation 6: Develop a comprehensive strategy and plan to improve citizen engagement
Scope and expected outcomes
Citizen education and awareness strategy
• Focus on producing creative and engaging education content (e.g., themed blogs, short-films featuring celebrities), as well as using incentives
such as gamification to get citizens to actively engage in educational activities to address citizen apathy to disaster preparedness and to grow their
awareness level on how to respond to natural disasters
• Develop disaster safety education tailored to different demographics, while ensuring all current disaster management manuals for different natural
disaster types are updated and easily accessible to citizens on multiple communications channels
• Expand on the current development of 18 Safety Experience Centers to include natural disaster areas not already covered such as flooding; develop
current Safety Experience Centers to be more realistic with more immersive simulations using technologies such as 4D and Virtual/Augmented Reality
• Accelerate deployment of the disaster education program (started in schools in 2014) to ensure 100% coverage of student population in Busan City
• Develop a plan to ensure disaster education and campaigns run by different organizations to provide consistent messaging on how to prepare and
respond to different natural disasters
Citizen analytics and sensors
• Use advanced analytics technology to examine social media data to capture a citizen’s concerns, needs and actual disaster risk notifications.
This is required in order to develop actionable insights that can help predict citizen needs and behavior during the full lifecycle of a disaster
• Promote citizen use of smartphone sensor and social media capabilities to enable citizens to act as additional sensors for relevant disaster
management information, before, during and after a disaster event. It will also provide useful and relevant scenarios to citizens outlining simple
specific actions they can do to become a sensor (see Recommendation 3)
Expected outcomes
• Improvement in disaster information exchange and engagement between citizens and the Public Safety Bureau
• Improved capability to deliver more relevant and personalized disaster information and instructions to different citizen groups
• Improved education and awareness of citizens will lead to better disaster preparedness
• Improved sensor capabilities by using citizens as sensors will lead to the improved predictive ability of potential disasters as well supporting
post-disaster recovery efforts
Cost of inaction
The cost of inaction will lead to a general apathy of citizens around disasters. It will reduce citizen engagement, which will jeopardize the
preparedness and safety of citizens during a natural disaster.
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Recommendation 6: Develop a comprehensive strategy and plan to improve citizen engagement
Proposed owner and stakeholders

Suggested resources needed

Owner: Director General of Public Safety Bureau

•
•
•
•

Stakeholders:
• Citizens
• Public Safety Bureau
• Central Government
• Busan City Government
• Broadcasters
• First Responder Organizations

Communications team in the Disaster Control Center
Citizen liaisons
Broadcasters
First responder liaisons

Cost estimate: Medium

Dependencies

Key milestones, activities and time frame

Recommendation 3

Short term:
• Communications strategy (start)
• Citizen education and awareness strategy
Medium term:
• Communications strategy (continuation)
• Citizen participation strategy
Long term:
Citizen analytics and sensors

Priority
Medium
References
1

IBM Case Study – Jakarta Smart City: http://ecc.ibm.com/case-study/us-en/ECCF-IMC15094USEN

2

UNISDR Disaster Resilience Scorecard for Cities (Essential 7): http://www.unisdr.org/we/inform/publications/53349

3

UNISDR Scientific and Technical Advisory Group Case Studies 2015 – UK Met Office – Impact based warnings and regional advisors:
www.preventionweb.net/files/workspace/7935_harrowsmithimpactwarnings.pdf

4

UNISDR Scientific and Technical Advisory Group Case Studies 2015 – Improved Evacuation Procedures Save Lives in Taiwan from
Severe Flood and Debris Flow: www.preventionweb.net/files/workspace/7935_liuassessmentofdisasters.pdf

5

UNISDR Scientific and Technical Advisory Group Case Studies 2015 – Disability Inclusive Disaster Preparedness and Response:
The importance of social connectedness: www.preventionweb.net/files/workspace/7935_phibbsdisability.pdf

6

UNISDR Scientific and Technical Advisory Group Case Studies 2014 – Promoting inclusive engagement and community disaster
resilience in Québec City: www.preventionweb.net/files/workspace/7935_quebecenrich.pdf

7

Analysis Report Based on the Results of 2016 Social Safety Survey for Developing Safety Policy. Period: September 22, 2016 – October 12 (21 Days)
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Recommendation 7: Establish an Innovation Center for City Resiliency
Busan City should establish an Innovation Center for City Resiliency that will be the authority for scientific and technological innovations and solutions
related to disaster management. This nonprofit organization will be a partnership between the local government, central government, private companies
and academic institutions, R&D institutes, thereby enabling Busan to become a world-class center of excellence for disaster management.
Scope and expected outcomes
Scope
The Innovation Center for City Resiliency (ICCR) will provide thought leadership, R&D and authoritative direction related to disaster management. ICCR
will be a Public Private Partnership whose mandate would be “Safety for Busan people, by Busan people.” The primary functions of ICCR include:
• Strategic planning for future technologies and projects
• Research and development
• Solution test bed and pilot projects
• Realization and full-scale deployment of the successful pilot projects
ICCR will enable “Dynamic Busan” to lead the way of embracing the Fourth Industrial Revolution. Busan will become the “Emergency Management
Valley” (à la the “Silicon Valley” in the Asia Pacific region). It will attract citizens, academia, and public and private bodies to jointly address the
challenges of natural disaster management with a specific focus on experimentation, benchmarking and best practices definition and deployment.
Funding for this venture would be provided by the central and local government, private institutions, research institutions and universities. Participants
would be from the Citizen Safety Department of Busan City, ICT Convergence department of Busan City, universities, Busan TechnoPark, R&D
organizations and representatives from central government (Ministry of Interior and Safety). It should involve participation from Busan City citizens
to ensure buy-in of citizens and importantly, to best understand citizen needs. Consolidation of funds across entities would result in pragmatic and
coordinated solutions that will benefit all parties.
ICCR will take a holistic view of technologies and solutions available on a worldwide basis.
• ICCR is the entity best suited to host a Blockchain consortium as referenced in Recommendation 2
• Leveraging the Korean Meteorological Administration (KMA) provides a view to weather data and the use of models developed at the national level.
There are other solutions available that can help ICCR in creating a decision-based platform to help the City of Busan and Korea in making more
proactive, informed and confident decisions. One such solution is The Weather Company that integrates both public and private data, which will
help in making proactive and informed decisions
Expected outcomes
Benefits of setting up ICCR are as follows, but not limited to:
• The universities could leverage the ICCR to provide cooperative opportunities to students as well as university credits towards their degrees.
Professors would benefit by having a research platform and a potential outlet to deploy their ideas
• Improved collaboration between central and local governments by providing a “test bed.” Busan could be a pilot for deployment of new
technologies and solutions. Successful projects would be leveraged for other cities in Korea and the world
• The local economy will be boosted with new jobs for local citizens and Korean nationals
• The private sector would benefit from the research and will be able to sell the technologies and solutions developed. In addition, such institutions
will benefit from a corporate citizenship effort. Private business would include technology companies, ship building companies, and other business
based in Busan and Korea
• Improved work culture for City officials as City officers could work in ICCR on a rotation basis, e.g., semi-annual or annual assignments
• An improved image for the Public Safety mission. It would help to highlight the key role played by the Safety Bureau for the City and the country.
And it will also help attract skilled talent and improve employee retention
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Recommendation 7: Establish an Innovation Center for City Resiliency
Scope and expected outcomes
Cost of inaction
Siloed, dispersed and duplication of R&D efforts and investment would continue to hamper the benefits to the citizens, City, Korea and the world.
A very small portion of research projects would get deployed, thereby reducing the ROI (Return on Investment). In addition, siloed skills are missing
cross-pollination opportunities across the organizations. Disaster management needs to be looked at across different technical dimensions.
Proposed owner and stakeholders

Suggested resources needed

Owner: Mayor, City of Busan

•
•
•
•

Stakeholders:
• Public Safety Bureau of Busan
• Central Government – Ministry of Interior and Safety
• ICT Convergence Department of Busan
• Research Institutes
• Universities
• Citizens
• Private Companies
• Busan Techno Park

Leverage current R&D funding
Financial contributions from private companies
Cooperation between central government and local government
Resources/skills investment from stakeholders

Cost estimate: Medium

Dependencies

Key milestones, activities and time frame

Recommendations 1, 2, 3 and 4

Short term:
• MOU (Memorandum of Understanding) between stakeholders
• Creation of ICCR with required resources
Medium term:
• Launch pilot projects
• Propose projects to central government and get funding
Long term:
• Deploy successful pilot projects
• Launch national and global projects

Priority
High
References
1

The Weather Company: https://business.weather.com/products/fast-data-for-business

2

NIJ – National Institute of Justice: www.nij.gov/topics/law-enforcement/technology/Pages/welcome.aspx

3

Flood Control for Netherlands Case Study in Appendix E

4

UNISDR Scientific and Technical Advisory Group Case Studies – 2015 – A national Public Private Partnership (PPP) platform for risk data sharing to
stimulate DRR participative governance in France: www.preventionweb.net/files/workspace/7935_rnussbaumpppdrrinfrance.pdf

5. Conclusion
The City of Busan has well-developed disaster resiliency capabilities.
It can address a wide variety of natural disaster types and has a strong
technological foundation underpinning it (e.g., the Smart Big Board).
It is also recognized as a thought leader in disaster management,
which is exemplified by receiving the highest score in the “National
Alert Work Assessment for 2015” by the National Security Administration.
Busan also received a high evaluation from the central government
for being the first in the nation to build a Citizens’ Safety Office that
reports to the mayor.
Through a comprehensive evaluation of the key findings, the IBM SCC
team identified four strategic dimensions. These resulted in seven
recommendations, which we have outlined in detail in this report. One
key recommendation worth highlighting and which traverses all the
other six, is the creation of a world-class scientific innovation institute
focused on improving the resiliency of cities against disasters. This
could be a public-private partnership between all the key disaster
management stakeholders, including government agencies,
academia and the private sector.

To help the City of Busan execute the proposed recommendations,
we have provided a high-level roadmap outlining specific actions to
undertake. We have also provided some guidance on how the City of
Busan can prioritize these recommendations based on the expected
effort and impact. We propose giving first priority to Recommendations
3, 4 and 7, with second priority to Recommendations 1, 2, 5 and 6. We
propose that the City of Busan work with a consultancy company to
provide a detailed assessment and associated budget of this
prioritization of these recommendations. We also propose that the
City of Busan use a pilot project approach choosing one of the
Priority 1 recommendations as a base to start execution of the
proposed roadmap.
The IBM SCC team is confident that, with the implementation of these
recommendations, the City of Busan will achieve its ultimate goal
of enhancing its capacities for preparedness, response and recovery
for a wide range of natural disaster events, as well as continuing to
build a more resilient and safe Busan.

Estimated impact
High
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#4:
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Figure 7: Estimated recommendation effort and impact
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ChiKwon Kang, Disaster Status 3 Team

Busan Metropolitan City

SangKil Kim, Director, ICT Convergence Division

Busan Metropolitan City

SangKil Kim, Director, ICT Convergence Division

Busan Metropolitan City

ChangIn Jeong, ICT Convergence Division

Busan Metropolitan City

YongCheol Kim, ICT Convergence Division, Smart City Team Leader

Busan Metropolitan City

InSik Yune, ICT Convergence Division

Busan Metropolitan City

SukGoo Moon, Disaster Response Division, Natural Disaster Response

Busan Metropolitan City

CheolWoo Song, Disaster Response Division, Natural Disaster Response / PhD

Busan Metropolitan City

MyungHun Song, Disaster Management Division

Busan Metropolitan City
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Name and title

Organization

YeonHwa Choi, Leader of Public Safety Policy team

Busan Metropolitan City

SungHo Oh, Disaster Status Control Division

Busan Metropolitan City

SangChan Lee, Director of Disaster Prevention Division

Busan Metropolitan City

JungWoo Kim, Director of Disaster Response Division

Busan Metropolitan City

SangYong Son, Urban Safety Committee

Busan Metropolitan Council

MyungHo Jung, Safe City Division

Busan Namgu District Office

SooWan Ko, Forecast Division / Deputy Director

Busan Regional Office of Meteorology

WooHoi Koo, Director, Advanced Convergence Materials Center

Busan Techno Park ICT Convergence Industry Office

ChulGyoo Lee, Industry Academy Cooperation Foundation

Busan University of Foreign Studies

KyoungSun Kim, Citizen in the Marin City

Citizen in the Marin City

JungJae Lee, Professor

DongA University

DaeMyung Ahn, Professor and PhD of Engineering

Korea Disaster and Safety Association (KICS)

Hanjoo Lee, PhD of Economics

Korea Disaster and Safety Association (KICS)

SeJun Mo, PhD of Business Administration

Korea Disaster and Safety Association (KICS)

ByungMoon Jin, Professor of Dong-Eui University

Korea Disaster and Safety Association (KICS)

Jaewoong Cho, Senior Researcher PhD, Disaster Prevention Research Division

National Disaster Management Research Institute

HyunSuk Shin, College of Engineering, School of Civil and Environmental Engineering,
Green Land and Water Management Research Institute, Professor, Director

Pusan National University

Howon Kim, Professor, PhD, Associate Dean/Graduate School of Engineering.
Chief of IoT (Internet of Things) Research Center

Pusan National University

GeunHee Lee, Director General Climate and Environment Bureau

Pusan National University

SangHoon Oh, Dept. of Architectural Engineering, Professor/PhD

Pusan National University

ByongJo Yun, Nuclear Systems Major, School of Mechanical Engineering, Professor/PhD

Pusan National University

JaeJun Jeong, School of Mechanical Engineering Professor/PhD

Pusan National University

YunTae Kim, Geosystems Engineering Lab. Dept. of Ocean Engineering, Prof. PhD PE

Pykyong National University

ByoungMan Lee, No 3 System Integration Team Manager

SEJUNG I&C

ByongJin Ahn, System Integration Division, Business Unit Manager

SEJUNG I&C

HongMoo Jung, Deputy Director, Formation and Production Department

Traffic Broadcasting
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B. Team biographies
Dr. Frédéric Bauchot
Chief Technical Officer of the Global
Energy, Environment and Utilities
Solutions Center

Dr. Frédéric Bauchot is an IBM Distinguished Engineer focused
on delivering high-value solutions to global utilities customers.
Dr. Frédéric Bauchot is a senior member of the IEEE, of the IBM
Academy of Technology, of the IBM Academy Leadership Team,
and is an IBM master inventor with a portfolio of 184 patents. Dr.
Frédéric Bauchot has received many IBM and non-IBM distinctions,
including the “French Engineer of the Year” recognition, awarded in
1996 by the French Minister of Industry and Research.
He received his engineering diploma from the Ecole Nationale
Supérieure des Télécommunications at Paris in 1981. After his
PhD, he joined IBM in 1984 and has held various development
and architecture positions in different IBM organizations. In 2005,
he joined the IBM Sales and Distribution organization, serving
the Energy and Utilities industry.
Dr. Frédéric Bauchot lives in the south of France and he loves hiking
in the mountains all over the world.

KeeSeon Noh
Manager, Seoul IBM Client Center

KeeSeon Noh was responsible for the design and build of the first
client center in South Korea which opened in 2015. Since opening,
KeeSeon Noh hosted and managed 1,800 events, meeting with more
than 17,000 client and partners. The Client Center showcases IBM’s
capabilities in Analytics and Cloud, and Industry Solutions. KeeSeon
Noh manages the experience of each visitor by working with
architects and developers to build compelling demo scenarios.
KeeSeon Noh has been with IBM for 25 years. She joined IBM
as a systems Engineer and moved to sales in 2007 and then to
a management position in 2011. Her technical background is on
system hardware and virtualization, green it, systems software
and it resilience.
KeeSeon Noh holds a bachelor’s degree in psychology from Seoul
National University. She is the mother of a 15-year-old daughter, and
they love to travel.
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Madhuri Chawla

Sebastian Taylor

Director for Enterprise Applications,
IBM Cloud Services

Global Business Development
Executive – Mobility Services

Madhuri Chawla is currently the director for Enterprise Applications
on IBM Cloud and runs the global team of SAP cloud architects. She
has fulfilled several leadership roles covering a broad spectrum of
technologies and industries to help drive superior solutions to IBM’s
customers. Madhuri Chawla’s key impact throughout her career at
IBM has been breakthrough thinking which balances customers’
business problems while still driving the global adoption of cloud
service offerings and digital transformation initiatives for clients
(improving productivity and thereby achieving maximum cost
savings). Her experiences have earned her recognition from IBM
executive management and customers. She is well-respected in the
industry and sought for advice and counsel for her thought leadership
to solve complex issues in the Enterprise Applications cloud space.
Madhuri Chawla has worked extensively in North America, Europe
and Asia.
Madhuri Chawla began her career at IBM in 1998 and spent many
years in a consulting role. Her primary industries include retail, CPG,
manufacturing, education and supply chain. Prior to joining IBM,
she worked in an ERP consulting role with clients and was a faculty
member for University of Maryland for five years.
Madhuri Chawla holds a master’s degree in management information
systems from University of Maryland and a Master of Science in
Computer Science. She is a frequent speaker at conferences on
topics related to SAP Cloud solutions. She lives in Toronto, Canada,
and aspires to be the “Best Mom Ever”!
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Sebastian Taylor is a subject matter expert and business
development executive in the IBM Global Technology Services
Mobility Services Business Line. He is widely recognized in the
industry as a knowledgeable expert in the area of mobile and wireless
technology with over 20 years’ experience, and has appeared in
news and media publications globally. His expertise includes wireless
networking, mobility and Internet of Things. His responsibility areas
have included client sales support, field resource enablement, service
strategy and development, business partner development and
media/analyst relations.
Sebastian Taylor has also been working for five years within the retail
industry and another four years in retail banking. A native of Canada,
Sebastian Taylor has lived and worked in Scandinavia for the last 20
years. He holds an MBA from The Norwegian School of Management
in Oslo and a BA in Economics from the University of Western Ontario
in Canada.
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Tony Arcuri
Development Integration Manager,
Software Acquisitions

Tony Arcuri is the development integration manager for IBM software
acquisitions in the strategic areas of data analytics and cognitive
and cloud computing. With 33 years of technical and leadership
experience, Tony Arcuri provides business and technical insights to
clients and software offering teams, and develops improvements to
offering delivery models to increase organizational efficiency. As an
alumni of the IBM Corporate Services Corps, he spent a month in
Chile developing a platform architecture for regional water management.
Tony Arcuri has a bachelor’s degree in mathematics and computer
science from the University of Rochester and a Managerial
Leadership certificate from the University of Texas. He has patents in
data structures, user experience and cognitive computing disciplines.
Tony Arcuri is very active in his community of Austin, Texas,
participating in Habitat for Humanity construction, the United Way
Community Impact Council, youth sports and development
programs, and the Knights of Columbus. His wife is a high school
math teacher and together they have three adult children.
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D. Suggestions for achieving and
maintaining high employee morale

There are many methods that can be applied to improving employee
morale and the work culture. Some approaches are regarded as more
impactful than others, and some of the better ones may be less obvious.
Naturally, all or nearly all methods will have value to morale for different
situations in every organization.

Team prestige
Other organizations should understand the full value of the team and
it should be well-advertised.
Management should invest time to promote the “brand image”
of the team both internally and externally. Solutions and continuous
improvements that have had a positive impact should also be shared
through verbal and written communications. This includes
achievements such as:
• Awareness and early effective communications
• Limited property damage
• Saved lives
• Technological improvements
The achievements should also be reemphasized as potential
opportunities in future team meetings, executive reviews and
engagement with media and citizens.

Team recognition
When the team completes a major milestone, have a recognition event.
There are several ways teams can celebrate a notable accomplishment:
• Team lunch
• Providing coffee or other gift cards
• A cake or other sweets to share
• An evening happy hour event
• An outing somewhere with the team
Sometimes a small object as a memento to mark the occasion will
allow team members to reflect on the accomplishment. Also, teams
requiring several shift coverage might need multiple events to reach
all members of the team. Team culture and norms may dictate what
types of events are more appropriate.

Manager/employee relationship
Based on several studies, one of the most important employee
retention practices is the manager establishing a strong relationship
with their employees. Of course, other factors like stress, work
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environment and expectations, opportunities for employee growth,
and other factors have an influence on retention, yet good relationships
will provide a foundation for stability, particularly in challenging periods.

Acknowledgement in various settings
•
•
•
•

Provide warm greetings
Provide introductions to peers or career influencers
Compliment employees on a recent contribution
Thank employees for their efforts, especially when they
go above and beyond in delivering value

Provide clarity
Clarity around expectations, performance and advancement will build
certainty in employees’ minds and should consequently strengthen
their dedication and loyalty to the team.

Goal Setting
Management should encourage each employee to establish shortterm and long-term personal growth goals to increase their skills,
experience, leadership or any other talents for the organization.

Provide guidance on career objectives
Periodically meet (at least once a year) with each employee to discuss
their interests and be prepared to assess their readiness for the next
role to pursue those interests. If the employee is presently ill-prepared,
provide guidance on education, what skills need to be developed,
ways to build experience, engaging with subject management
experts, or other appropriate actions to assist them on their journey.

Promote an environment of mutual respect
Fostering mutual respect must be established by the leadership
team and Human Resources. It should be based on the policies of
the organization and demonstrated in day-to-day communications
to establish the expectation that all employees will treat one another
with respect and help them better appreciate the work environment.

Show personal interest
Knowing what is important for each employee (family, sports, health
concerns, etc.) and occasionally asking about such interests and
sharing some personal focus areas builds familiarity and connections,
which enables a sense of belonging.

Open communications
Employees should feel comfortable in sharing positive and negative
feedback in a constructive manner. The leadership team must
actively listen and solicit ideas for improvement.
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Personal employee recognition
Employees need to feel valued for their contributions, skills and
expertise they use to support the organization’s objectives.
There are many forms of personal recognition that can be employed.
Many leaders quickly think of compensation approaches to improve
employee morale and boost loyalty, but there are more methods
available.

Personal and public praise
When an employee performs an effort with high quality, develops an
innovative idea that saves time or investment, delivers a task ahead
of schedule, or contributes value to the team in some other way, that
individual should be thanked verbally or with a written communication.
Where appropriate, check whether there are other hierarchical
leaders, peers or other benefactors of the contribution that can
be notified so they can also show appreciation of a job well done.
The recognition could also be shared in a small group setting or be
communicated to a wider audience. The contribution could be part
of a periodic newsletter, or included in an executive summary to
upper management.

Special assignments
Provide talented employees with unique assignments that will
show appreciation for their leadership, communications, technical
expertise or other special skills.

Visibility
Directly advise senior leadership or perform a temporary assignment
with senior leadership.

Technical or other relevant challenge
Lead a complex or large technical challenge.

Field work
For those with the interest, participate in an assignment that requires
work efforts in the field.

Rotational assignments
Use rotational assignments to relieve monotony, build skills and experience,
and gain fresh perspectives from newly assigned employees.

Time off
Team members that work significant amounts of overtime, especially
when it impacts family or other personal time activities, could be
rewarded with the appropriate level of time off.

Provide mentor opportunities
Employees with technical or leadership career interests should be
encouraged to seek or be assigned a mentor. They can provide
counsel on what skills, experience, networking, stretch assignments,
or other personal development aspects employees may need to
pursue to get the role they desire. Providing this opportunity across
the team builds relationships and is highly valued by employees.

Compensation
There are many different forms of providing monetary incentives
to attract and retain talent. Some actions have a limited impact on
retention, so thoughtful consideration is needed before recognizing
employees with a financial reward. Showing personal interest and
understanding is what truly motivates employees, and they will often
provide the manager with better insights of the employee than
a monetary recognition approach.

Bonus
Management awards individual employees with a meaningful amount
of compensation for the significant time they invested for a time-,
budget- or quality-sensitive activity. If several employees contribute
different amounts, a graduated bonus plan can be used. This
recognition is typically done after the completion of a significant
work achievement, but could also be structured with incremental
payments as intermediate milestones are achieved.

Project or event pay
Establish a temporary nominal salary increase for a time-bounded
project (with some contingency) for a set of employees. For example,
if significant overtime during a natural crisis event is expected
for many control room workers, establishing a temporary salary
increase to offset the hardship of long hours should help keep
employees motivated.

Overtime pay
Similar to the project or event pay suggestion, while salaried positions
typically do not compensate employees for overtime, it may be a
good idea have some additional compensation for employees who
work a notable amount (e.g., 20%) of overtime.

Incentive plans
Establish quarterly or other frequency goals for the team, with a
guaranteed reward if the objective is completed on schedule within
budget and with high quality. The objectives must be well-defined,
and management will also need to identify at the start of the incentive
plan if partial completion will warrant any partial monetary incentive
recognition to the team.
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Salary increase or promotion
Extended solid performance may warrant a permanent increase in
salary or perhaps a promotion to the next rank. Promotions should be
advertised within the team so that others are aware of what work
accomplishments are valued and should encourage others to set goals.

Employee feedback
Employees are more engaged when their perspectives and ideas are
at least acknowledged, and ideally, when action is taken to address their
concerns, or implement changes to improve the work culture.
A periodic, brief survey will quickly reveal employee sentiment for
management and Human Resources. They can then evaluate and
develop a set of actions that better address the most significant
issues as well as any quick wins.

Formal and informal training
Evaluate the use or expansion of formal and informal training for the
team. Developing skill redundancy is prudent, and it will also appeal to
the team members as an opportunity to build key skills. Informal
training could include soliciting topics from team members that could
be shared by local subject matter experts during a 60-minute time
slot once or twice a month (perhaps recording the presenter for those
unable to attend or for future team members to quickly gain some
valuable insights).

Celebrating small wins
Recognize the team’s minor accomplishments with a small celebration
(e.g., providing pastries to share or other treats).
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E. Best practices – flood control
in the Netherlands

This reference case was delivered by IBM to the Netherlands
government and has already been implemented.
Government organizations in the Netherlands responsible for
monitoring the nation’s levees engaged IBM to help with designing
and implementing an analytics-driven asset management solution
for levee management. The analytics are based on sensor networks
in levees to understand and monitor their stability.
Flood Control 2015 is a foundation between institutions and private
organizations, supported by the Dutch government. The mission
of this five-year program is to find new, innovative solutions to bring
substantial improvements in operational flood protection worldwide.
For more information, visit: www.researchgate.net/
publication/259280659_Flood_Control_2015_Five_years_of_
innovation_in_flood_risk.
Smarter levee management was needed to increase the flood
protection level and to be more cost-effective. A holistic view of
the levee system was needed. Sensor data from the levees allows
engineers to locate any levee weak spots before a disastrous
breach occurs. And it is also used to target maintenance to the exact
location of weakness, reducing the need for large overhaul projects
and lowering costs.

IBM worked as part of the Flood Control consortium (a foundation
of knowledge institutes and private organizations supported by the
Dutch government). The key stakeholders included:
• TNO (a scientific research organization)
• Deltares (leading delta technology experts)
• Government (Ministry of Infrastructure and local water authorities)
IBM’s strategy based on Big Data, Analytics and Cloud was utilized.
The solution also contained a vision on smart levee management,
including detailed expert knowledge on levees and a business case
to calculate the economic feasibility of smart levees. This was the
result of five years of applied research between engineering firms
and knowledge institutions.
Outcomes included:
• Provided a cost-effective solution for levee management running
on IBM Cloud with lower cost and informed decision-making
• Improved the safety of people and industry behind the levees
(e.g., an early warning system with analytical capabilities)
• Enabled more efficient business operations and knowledge
management (e.g., collaboration and workflow were optimized
and automated, and it also improved knowledge retention)
• Refer to: http://news.donga.com/3/03/20101019/31959488/1.
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F. Initial assessment based on the
UNISDR scorecard

Based on the information received during the three-week
assignment, we developed an initial assessment of Busan City
disaster resiliency, following the framework defined by the UNISDR.
Busan should develop the detailed assessment, as also defined by
UNISDR, at regular intervals, as a tool to monitor the achieved
progress and to benchmark against other smart cities.
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The overall score for this assessment is 73 / 141

0
Please send the completed tool and PDF report to: isdr-campaign@un.org
Disaster Resilience Scorecard for Cities - Preliminary Level Assessment Tool, v.1.0.
© UNISDR, 2017.
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Essential 01: Organize for Resilience
P1.1

Does the City master plan (or relevant strategy/plan) adopt the Sendai Framework?

0

P1.2

Is there a multi-agency/sectoral mechanism with appropriate authority and resources to address disaster risk
reduction?

1

P1.3

Is resilience properly integrated with other key city functions / portfolios?

2

P1.1

2

1
0

P1.3

P1.2

Essential 02: Identify, Understand and Use Current and Future Risk Scenarios
P2.1

Does the city have knowledge of the key hazards that the city faces, and their likelihood of occurrence?

3

P2.2

Is there a shared understanding of risks between the city and various utility providers and other regional and national
agencies that have a role in managing infrastructure such as power, water, roads and trains, of the points of stress on
the system and city scale risks?

1

P2.3

Are their agreed scenarios setting out city-wide exposure and vulnerability from each hazard, or groups of hazards
(see above)?

1

P2.4

Is there a collective understanding of potentially cascading failures between different city and infrastructure systems,
under different scenarios?

0

P2.5

Do clear hazard maps and data on risk exist? Are these regularly updated?

1

3

P2.1

2
1

P2.5

P2.2

0

P2.4

Essential 03: Strengthen Financial Capacity for Resilience

P2.3

3

P3.1

The city / lead agencies understand all sources of funding, and the “resilience dividends”, are well connected,
understand all available routes to attract external funding and are actively pursuing funds for major resilience
investments.

1

P3.2

Does the city have in place a specific ‘ring fenced’ (protected) budget, the necessary resources and contingency fund
arrangements for local disaster risk reduction (mitigation, prevention, response and recovery)?

1

2
1

P3.1
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Does the city have knowledge of the key hazards that the city faces, and their likelihood of occurrence?
P2.1
Essential 02: Identify, Understand and Use Current and Future Risk Scenarios
Is there a shared understanding of risks between the city and various utility providers and other regional and national

P1.3
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agencies that have a role in managing infrastructure such as power, water, roads and trains, of the points of stress on
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the system and city scale risks?

1

P2.4
P2.3

Is there a collective understanding of potentially cascading failures between different city and infrastructure systems,

Are their agreed scenarios setting out city-wide exposure and vulnerability from each hazard, or groups of hazards
under different scenarios?
(see above)?

3

3

P2.2
P2.1

the system and city scale risks?

3

1

P2.5

Do clear hazard maps and data on risk exist? Are these regularly updated?

1

0

P3.3
P3.3

P3.4
P3.4

P2.4

P2.3

1

What incentives exist for different sectors and segments of business and society to support resilience building?

0

P3.1

2

1

1

P3.1

2

1

What level of insurance cover exists in the city, across all sectors – business and community?

What incentives exist for different sectors and segments of business and society to support resilience building?

P2.3

3

1

What level of insurance cover exists in the city, across all sectors – business and community?

P2.4

3

Does the city have in place a specific ‘ring fenced’ (protected) budget, the necessary resources and contingency fund
arrangements
for local
disaster
risk reduction
(mitigation,
prevention,
and recovery)?
Does
the city have
in place
a specific
‘ring fenced’
(protected)
budget,response
the necessary
resources and contingency fund
arrangements for local disaster risk reduction (mitigation, prevention, response and recovery)?

P2.2

0

Essential 03: Strengthen Financial Capacity for Resilience

P3.2

0

1

1

Dothere
clearahazard
maps
and data onofrisk
exist? Are
these regularly
Is
collective
understanding
potentially
cascading
failuresupdated?
between different city and infrastructure systems,
under different scenarios?

P3.2

P2.2

2

P2.5

P2.4

investments.

1

P2.5

0

P2.5

Essential 03: Strengthen Financial Capacity for Resilience
The city / lead agencies understand all sources of funding, and the “resilience dividends”, are well connected,
understand all available routes to attract external funding and are actively pursuing funds for major resilience
P3.1
The city / lead agencies understand all sources of funding, and the “resilience dividends”, are well connected,
investments.all available routes to attract external funding and are actively pursuing funds for major resilience
understand
P3.1

P1.2

P2.1

1
1

P3.4
P3.4

P3.2

0

P3.2

0

1
0

P3.3

3
3

Essential 04:
04: Pursue
Pursue Resilient
Resilient Urban
Urban Development
Development
Essential

P4.1

Is the city appropriately zoned considering, for example, the impact from key risk scenarios on economic activity,
Is the city appropriately
zoned
considering,
for example, the impact from key risk scenarios on economic activity,
agricultural
production, and
population
centres?

1

P4.2

Are approaches promoted through the design and development of new urban development to promote resilience?

1

P4.3

Do building codes or standards exist, and do they address specific known hazards and risks for the city? Are these
standards
Do buildingregularly
codes orupdated?
standards exist, and do they address specific known hazards and risks for the city? Are these

P4.1

P4.2
P4.3

agricultural production, and population centres?

Are approaches promoted through the design and development of new urban development to promote resilience?

P4.4

standards
updated?
Are
zoningregularly
rules, building
codes and standards widely applied, properly enforced and verified?

P4.4

Are zoning rules, building codes and standards widely applied, properly enforced and verified?

2

2

1
1
1

1

P4.1
P4.1

1

1
P4.4

P4.4

P4.2

0

P4.2

0

1

1

P4.3

P4.3
Essential 05: Safeguard Natural Buffers to Enhance the Protective Functions Offered by Natural Ecosystems

3

Essential 05: Safeguard Natural Buffers to Enhance the Protective Functions Offered by Natural Ecosystems
P5.1

Beyond just an awareness of the natural assets, does the city understand the functions (or services) that this natural
capital provides for the city?

2

32

P5.2

Is green and blue infrastructure being promoted on major urban development and infrastructure projects through
policy?

1

1

P5.3

Is the city aware of ecosystem services being provided to the city from natural capital beyond its administrative
borders? Are agreements in place with neighbouring administrations to support the protection and management of
these assets?

2

P5.1

P5.1

0

P5.3

P5.2

Essential 06: Strengthen Institutional Capacity for Resilience
3

P6.1

Does the city have clear access to all the skills and experience it believes it would need to respond to reduce risks and
respond to identified disaster scenarios?

P6.2

Does a co-ordinated public relations and education campaign exist, with structured messaging and channels to ensure
hazard, risk and disaster information (that can be understood and used) are properly disseminated to the public?

1

1

P6.3

Extent to which data on the city’s resilience context is shared with other organizations involved with the city’s resilience.

2

0

P6.4

Are there training courses covering risk and resilience issues offered to all sectors of the city including government,
business, NGOs and community?

1

P6.5

Are training materials available in the majority of languages in common use in the city?

3

P6.6

Is the city proactively seeking to exchange knowledge and learn from other cities facing similar challenges?

3

P6.1

1

P6.6

2

P6.2

P6.5

P6.3

P6.4

Essential 07: Understand and Strengthen Societal Capacity for Resilience
3
P7.1

Are “grassroots” or community organizations participating in risk reduction and post-event response for each
neighbourhood in the city?

0

2

P7.1

these assets?

P5.3
P5.3

Essential 06: Strengthen Institutional Capacity for Resilience
Essential 06: Strengthen Institutional Capacity for Resilience
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P6.1
P6.1

Does the city have clear access to all the skills and experience it believes it would need to respond to reduce risks and
Does thetocity
have clear
access
to all the skills and experience it believes it would need to respond to reduce risks and
respond
identified
disaster
scenarios?
respond to identified disaster scenarios?

P6.2
P6.2

Does a co-ordinated public relations and education campaign exist, with structured messaging and channels to ensure
Does a co-ordinated
public
relations and
campaign and
exist,
with are
structured
messaging
and to
channels
to ensure
hazard,
risk and disaster
information
(thateducation
can be understood
used)
properly
disseminated
the public?
hazard, risk and disaster information (that can be understood and used) are properly disseminated to the public?

1
1

P6.3
P6.3

Extent to which data on the city’s resilience context is shared with other organizations involved with the city’s resilience.
Extent to which data on the city’s resilience context is shared with other organizations involved with the city’s resilience.

2
2

P6.5
P6.5

Are there training courses covering risk and resilience issues offered to all sectors of the city including government,
Are there training courses covering risk and resilience issues offered to all sectors of the city including government,
business, NGOs and community?
business, NGOs and community?
Are
training materials available in the majority of languages in common use in the city?
Are training materials available in the majority of languages in common use in the city?

P6.6
P6.6

Is
Is the
the city
city proactively
proactively seeking
seeking to
to exchange
exchange knowledge
knowledge and
and learn
learn from
from other
other cities
cities facing
facing similar
similar challenges?
challenges?

P6.4
P6.4

P5.2
P5.2

P6.1
3 P6.1
3

1
1

2
2

P6.6
P6.6

P6.2
P6.2

1
1
0
0

1
1

P6.5
P6.5

3
3

P6.3
P6.3

3
3

P6.4
P6.4

Essential
Essential 07:
07: Understand
Understand and
and Strengthen
Strengthen Societal
Societal Capacity
Capacity for
for Resilience
Resilience

3

P7.1

Are “grassroots” or community organizations participating in risk reduction and post-event response for each
neighbourhood in the city?

0

P7.2

Are there regular training programmes provided to the most vulnerable populations in the city?

0

P7.3

What proportion of businesses have a documented business continuity plan that has been reviewed within the last 18
months?

1

P7.4

How effective is the city at citizen engagement and communications in relation to DRR?

2

P7.1
P7.1

2
1
P7.4

P7.2

0

P7.3
P7.3

Essential 08:
08: Increase
Increase Infrastructure
Infrastructure Resilience
Resilience
Essential
P8.1
P8.1
P8.2
P8.2
P8.3
P8.3
P8.4
P8.4

P8.5
P8.5
P8.6
P8.6
P8.7
P8.7
P8.8
P8.8
P8.9

P8.9

Is critical infrastructure resilience a city priority, does the city own and implement a critical infrastructure plan or
Is critical infrastructure resilience a city priority, does the city own and implement a critical infrastructure plan or
strategy?
strategy?
Is existing protective infrastructure well-designed and well-built based on risk information?
Is existing protective infrastructure well-designed and well-built based on risk information?
Would a significant loss of service for these two essential services be expected for a significant proportion of the city
Would
a significant
loss of scenarios?
service for these two essential services be expected for a significant proportion of the city
under the
agreed disaster
under the agreed disaster scenarios?
Would a significant loss of service be expected for a significant proportion of the city in the ‘worst case’ scenario
Would
of service
expected
for a significant
proportion
of the(i.e.
cityfree
in the
‘worst
scenario
event? aInsignificant
the event loss
of failure
wouldbe
energy
infrastructure
corridors
remain safe
from
risk case’
of leaks,
event?
In the hazards
event of etc.)?
failure would energy infrastructure corridors remain safe (i.e. free from risk of leaks,
electrocution
electrocution hazards etc.)?
Would a significant loss of service be expected for a significant proportion of the city in the ‘worst case’ scenario
Would
of service
expected
for a significant
proportion
ofsafe
the city
thefrom
‘worst
case’
scenario
event? aInsignificant
the event loss
of failure
wouldbe
transport
infrastructure
corridors
remain
(i.e.infree
risk
of flood,
shocks
event?
the event of failure would transport infrastructure corridors remain safe (i.e. free from risk of flood, shocks
etc) andInpassable?
etc) and passable?
Would a significant loss of service be expected for a significant proportion of the city in the ‘worst case’ scenario
Would
event? a significant loss of service be expected for a significant proportion of the city in the ‘worst case’ scenario
event?
Would there be sufficient acute healthcare capabilities to deal with expected major injuries in ‘worst case’ scenario?
Would there be sufficient acute healthcare capabilities to deal with expected major injuries in ‘worst case’ scenario?
% of education structures at risk of damage from “most probable” and “most severe” scenarios
%
ofthere
education
structures
risk of damage
from “most
probable”
and “most
scenarios
Will
be sufficient
firstatresponder
equipment,
with military
or civilian
back severe”
up as required?

Will there be sufficient first responder equipment, with military or civilian back up as required?

1
1
1
1

P8.9
P8.9

2
2
2
2

P8.1
3 P8.1
3

1
1

P8.8
P8.8

P9.1

P9.2
P9.3
P9.3
P9.4

Does the city have a plan or standard operating procedure to act on early warnings and forecasts? What proportion of
the population
is reachable
early warning
system?
Does
the city have
a plan orby
standard
operating
procedure to act on early warnings and forecasts? What proportion of
the
population
is reachable
by early
warning system?
Is there
a disaster
management
/ preparedness
/ emergency response plan outlining city mitigation, preparedness and
response
to
local
emergencies?
Is there a disaster management / preparedness / emergency response plan outlining city mitigation, preparedness and

response
to local emergencies?
Does the responsible
disaster management authority have sufficient staffing capacity to support first responder duties
in surge
scenario?
Does
theevent
responsible
disaster management authority have sufficient staffing capacity to support first responder duties

P8.3
P8.3

0
0

2
2

P8.7
P8.7

2
2
2
2
1
1
3

P8.4
P8.4
P8.6
P8.6

P8.5
P8.5

3

P9.1
3 P9.1
3

Essential 09: Ensure Effective Disaster Response
Essential 09: Ensure Effective Disaster Response
P9.1
P9.2

P8.2
P8.2

2
2

3

2
2

P9.7
P9.7

3
3

1
1

3
2

in
surge
event scenario?
Are
equipment
and supply needs, as well as the availability of equipment, clearly defined?

2
2

P9.5
P9.4

Would
the city be
to continue
to well
feedas
and
its population
post-event?
Are
equipment
andable
supply
needs, as
theshelter
availability
of equipment,
clearly defined?

2

P9.5
P9.6

2
2

P9.6
P9.7

Would the city be able to continue to feed and shelter its population post-event?
Is there an emergency operations centre, with participation from all agencies, automating standard operating
procedures specifically designed to deal with “most probable” and “most severe” scenarios?
Is there an emergency operations centre, with participation from all agencies, automating standard operating
procedures specifically designed to deal with “most probable” and “most severe” scenarios?
Do practices and drills involve both the public and professionals?

P9.7

Do practices and drills involve both the public and professionals?

3

0

0

P9.6

P9.3

P9.6

2
3

Essential 10: Expedite Recovery and Build Back Better

P9.2
P9.2

P9.3

P9.5

P9.4

P9.5

P9.4

3

P10.1

Is there a strategy or process in place for post-event recovery and reconstruction, including economic reboot, societal
aspects etc.?

2

P10.2

Do post-event assessment processes incorporate failure analyses and the ability to capture lessons learned that then
feed into design and delivery of rebuilding projects?

2

2

1

0

2017-11-09

P10.1

P10.2
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