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Introduction
Visakhapatnam District, also known as Vizag, was one of 16 cities 
selected to receive a Smarter Cities Challenge® grant from IBM in 
2015 as part of the company’s citizenship efforts to build a Smarter 
Planet®. For three weeks during August and September 2015, a  
team of six IBM experts worked to deliver recommendations on the 
following key challenge identified by the District Collector of Vizag,  
Dr. N. Yuvaraj, his senior leadership team and a range of stakeholders:

Help Visakhapatnam District prepare 
for and respond to disasters by improving 
infrastructure and technology.

Visakhapatnam is in a cyclone- and flood-prone area. In October 
2014, the city was hit by a cyclone named Hudhud, which had winds  
of up to 250 kmph and caused extensive damage to Visakhapatnam 
and the neighbouring districts of Vizianagaram and Srikakulam in 
Andhra Pradesh (AP). Damage was estimated to be Rs 21,908 crore 
(US$3.4 billion) by the AP government.1

The challenge 
Visakhapatnam faces several challenges in its effort to respond  
to disasters. The IBM Smarter Cities Challenge team was asked  
to address the following issues that surfaced during Hudhud:
• Power failure and damage to communication towers resulted  

in the command centre, emergency workers, stakeholders and 
citizens being without a stable means of information sharing  
and real-time updates.

• Transportation was a major problem, due to the large number  
of fallen trees that blocked highways and arterial roads causing 
major disruption to emergency and restoration services.

• The lack of systems for providing real-time updates to the District’s 
manual command centre slowed relief services and the District’s 
return to normalcy. Vizag had a District Disaster Management Plan 
(DDMP), but a lack of integration, best practices and knowledge 
management for crisis mitigation compounded the situation.

Findings and recommendations 
The IBM team held extensive interviews with key stakeholders, 
including the District Collector and his management team, the police 
department, the District Fire Officer, hospitals, the National Disaster 
Resp onse Force (NDRF), the Greater Visakhapatnam Municipal 
Corporation (GVMC), the Eastern Power Distribution Company  
of Andhra Pradesh Limited (APEPDCL), the navy, port authority, 
coastguard, universities, Bharat Sanchar Nigam Limited (BSNL), 
private citizens and leaders from local communities. The team also 
visited rural areas, such as fishing villages and farming communities. 
Upon consolidating the information, the Smarter Cities Challenge 
team found three consistent themes:

1. People — The disaster brought the community together, and  
they worked with the administration to return to normal as soon  
as possible. The people felt a sense of pride, community spirit  
and ownership, which should be enhanced in the future with 
safety training for greater self-sufficiency. It is important to note 
that, due to the efforts of the District leadership, the Honourable 
Chief Minister Nara Chandrababu Naidu, as well as the citizens  
of AP, this severe storm had only minimal loss of life, and recovery 
was swift.

2. Infrastructure — This can be categorised into three areas: 
a. Communication was crippled during and after the cyclone. 

The mobile network was severely affected, and the inability 
to disseminate information distressed many citizens. Traditional 
means of communication, such as landlines, ham radio and 
VHF radios, however, remained stable for most citizens and 
organisations, though a comprehensive understanding of who 
had access to what was not available during the disaster. 
The NDRF functioned by using landlines and sending 
people between centres to relay messages in person. 

b. Transportation was disrupted by the cyclone, as more than 
10,000 trees were uprooted within Vizag city limits alone. This 
caused major road blockages, which hindered emergency 
and repair crew access to downed power lines and cell 
towers, as well as other complications requiring attention. 
Lack of asset management for emergency vehicles and 
tools impacted the ability to respond efficiently.

c. Utilities were heavily affected, with power disruptions for up 
to three days in the city and up to a month or more in some 
rural areas. While the water department did not experience 
significant infrastructure damage, without power they were 
unable to pump fresh water. A limited number of regional 
generators provided partial backup power, but their single 
day of emergency backup fuel proved inadequate. 
Generators were shipped in from neighbouring regions,  
and the command centre worked hard to deliver fuel to  
the critical teams to keep power going for water, hospitals 
and relief services.

1. Executive summary
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3. Systems — Manual and isolated by stakeholder, the systems 
within the District were not integrated, which made collaboration 
with key stakeholders difficult. Information resides on paper and 
in disconnected systems, such as email and other formats. During 
Hudhud, the command centre was not technology driven, which 
limited the level of communication. The lack of integrated systems 
meant that lessons learned from the disaster response were  
not retained.

The IBM team conducted interviews based on the Disaster 
Management Framework and aligned the findings on four levels  
of disaster management: Planning, Preparedness, Response  
and Restoration.

Provide disaster  
management and  

safety training

Complete an environmental 
audit on tree loss with the 

goal to replant more 
sustainable vegetation

Research data-driven 
allocation and effective 

monitoring of assets and 
resources post disaster 

Restore power and 
distribution of water

Ensure reliable 
communications  

and infrastructure 

Create a complete view  
of assets and the ability  
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The findings and observations were aligned per the framework, and our approximation of their current state compared to their state  
as a resilient Smarter City is summarised in the following graphic:

Recommendations # Actions As is To be

P
eo

pl
e

Enable and empower a  
world-class community

1 Adopt and promote a culture of self-sufficiency

2 Improve community spirit

3 Establish a formal disaster training program

In
fr

as
tr

uc
tu

re

Implement a District-wide 
comprehensive communication  
system

4 Extend landlines to all key stakeholders and land coverage

5 Maximise resiliency of mobile network

6
Enable and expand usage of ham radios/VHF to  
dedicated network

7 Leverage alternative channels for broadcast messaging

Improve transport dispatch  
and restoration

8 Intelligent deployment of assets

9 Improve visibility of blockages

Implement instrumented utility  
grid with redundancy

10 Decentralise sources of generation, collection and distribution

11 Strengthen existing utility infrastructure

12 Develop alternative power sources

13 Define and implement a smart-grid approach

S
ys

te
m

s

Create an Intelligent Integrated  
Command Centre

14 Create real-time dashboard

15
Integrate information from across District and relevant 
stakeholders

16 Establish a geospatial operational picture

17 Incorporate trend and decision analytics

18 Create an automated alert system

Incomplete Complete
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Conclusion
The recommendations in this report endeavour to help the  
District of Visakhapatnam become an intelligent, data-driven and 
people-centric Smarter City. The short-term recommendations  
will allow the region to see immediate results empowering citizens, 
initialising an information management roadmap and creating a  
more robust communication network, transportation system and 
utilities infrastructure. The medium-term recommendations will  
help define the requirements for data collection and integration,  
as well as the technology and infrastructure required to enable  
faster and smarter responses to emergencies. Finally, the long-term 
recommendations will transform Vizag into a Smarter City that is more 
efficient, with a resilient infrastructure and a data-driven approach  
to predict, analyse, report and react to disasters. These long-term 
recommendations will also improve daily operations. Vizag has a 
proactive administration that is eager to embrace these best 
practices and new technology.

Highlights
• Leverage technology to make Vizag a model smart city  

for all of India.
• Adopt a stable and reliable communication strategy to 

improve disaster management.
• Collect, integrate, share and analyse data across systems. 

This is critical to make better decisions and respond 
appropriately in times of emergency.



A. The Smarter Cities Challenge
By 2050, cities will be home to more than two-thirds of the world’s 
population. They already wield more economic power and have 
access to more advanced technological capabilities than ever before. 
Simultaneously, cities are struggling with a wide range of challenges 
and threats to sustainability in their core support and governance 
systems, including transportation, water, energy, communications, 
healthcare and social services. 

Meanwhile, trillions of digital devices, connected through the Internet, 
are producing a vast ocean of data. All of this information — from the 
flow of markets to the pulse of societies — can be turned into knowledge 
because we now have the computational power and advanced analytics 
to make sense of it. With this knowledge, cities could reduce costs, 
cut waste and improve efficiency, productivity and quality of life for 
their citizens. In the face of the mammoth challenges of economic 
crisis and increased demand for services, ample opportunities still 
exist for the development of innovative solutions.

In November 2008, IBM initiated a discussion on how the planet is 
becoming “smarter”. By this it meant that intelligence is becoming 
infused into the systems and processes that make the world work —  
into things no one would recognise as computers: cars, appliances, 
roadways, power grids, clothes and even natural systems, such  
as agriculture and waterways. By creating more instrumented, 
interconnected and intelligent systems, citizens and policymakers  
can harvest new trends and insights from data, providing the basis  
for more-informed decisions.

A Smarter City uses technology to transform its core systems and 
optimise finite resources. Because cities grapple on a daily basis  
with the interaction of water, transportation, energy, public safety and 
many other systems, IBM is committed to a vision of Smarter Cities®  
as a vital component of building a Smarter Planet. At the highest  
levels of maturity, a Smarter City is a knowledge-based system that 
provides real-time insights to stakeholders and enables decision 
makers to manage the city’s subsystems proactively. Effective 
information management is at the heart of this capability, and 
integration and analytics are the key enablers. 

Intelligence is being infused into the way the world works.

The IBM Smarter Cities Challenge contributes the skills and expertise 
of top IBM talent to address the critical challenges facing cities around 
the world. We do this by putting teams on the ground for three weeks 
to work closely with local leaders to deliver recommendations on how 
to make the city smarter and more effective. Over the past five years, 
114 cities have been selected to receive grants. The Smarter Cities 
Challenge is the largest philanthropic initiative of IBM, with contributions 
valued at more than $50 million to date.

The District of Visakhapatnam (Vizag) was selected through a 
competitive process as one of 16 cities and regions to be awarded  
a Smarter Cities Challenge grant in 2015.

During a three-week period in August and September of 2015, a  
team of six IBM experts worked in Vizag to deliver recommendations 
around key issues for District Collector Dr. N. Yuvaraj.

Figure 1: Instrumented, interconnected, intelligent

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

Instrumented
We can measure, sense  
and see the condition of  

practically everything.

Interconnected
People, systems and objects can 
communicate and interact with  

one another in entirely new ways.

2. Introduction



B. The challenge
The key challenge identified by the District Collector and his senior 
leadership team was to determine how to make Vizag a Smarter City 
for disaster preparedness and management.

The District has a strong focus on providing results for the city,  
its citizens and its businesses. Its leaders are interested in an 
open-data roadmap with realistic goals and milestones based  
on the following priorities:

1. Encourage citizen involvement in making Vizag a smarter  
and self-sufficient city.

2. Build a 100% reliable communication network for sharing 
information during cyclones, floods or other crises.

3. Integrate live data feeds to deliver a GIS-based asset 
management system for District resources, such as hospitals, 
ambulances, civil forces, volunteers, food availability and so on.

4. Restore essential utilities, like power and water, to minimise 
negative effects and hasten the disaster response. 

5. Establish a command centre with a real-time, cross-sectional 
view of the District. Utilise advanced analytics, forecasting 
methodologies and a mathematical model to better anticipate 
and measure the extent of damage.
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A. Context and findings
Communities worldwide are affected by natural disasters  
and emergencies ranging in size and scope, which can strain 
administration, police and emergency management personnel.  
A lack of system integration and real-time information updates 
impedes effective resolution, resulting in risk to human life and 
infrastructure damage.

A resilient infrastructure, prepared general population and an 
integrated, intelligent emergency management solution would 
address these challenges and provide control and communication. 
Using social and mobile technologies for data analysis presents  
a rich opportunity for streamlining and integrating preparation, 
response, recovery and mitigation of emergencies.

B. Roadmap 
The IBM Smarter Cities Challenge team recommends an Intelligent 
Integrated Command Centre (I2C2) that provides an incident and 
emergency management system to be used for daily operations and 
for emergency or crisis situations. The I2C2 integrates and correlates 
information from multiple sources to create a live, dynamic, geospatial 
operating picture with analytic insights that assist leaders and emergency 
managers when responding to rapidly changing situations. It provides 
cognitive prediction models based on what-if scenarios to assist in 
planning for and recovering from any event. The system also will enable 
the District to more rapidly assess damage, understand costs and 
distribute relief.

The Smarter Cities Challenge team came up with recommendations 
based on the three themes of People, Infrastructure and Systems. These 
recommendations were prioritised based on ease of implementation and 
expected impact. The IBM team further segregated the recommendations 
based on interdependencies and time frame. 

The recommendations time frame suggests a phased approach 
based on critical actions, dependencies and required investments.

3. Context, findings  
and roadmap

Figure 2: Phased approach for a data-driven and people-centric Smarter City

Improved time to action
Provide insights to quickly assess  

and determine the best actions while 
understanding cascading impacts  
of planned and unplanned events  

or emergencies

Data collection
Aggregate information  
from disparate sources

Environmental understanding
Deliver situational awareness  

and enable early identification of  
potentially adverse conditions
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Short (1 year) Medium (1 – 3 years) Long (3+ years)

Adopt and promote a culture of self-sufficiency

Improve community spirit

Establish a formal disaster training program

Extend landlines to all key stakeholders and land coverage

Maximise resiliency of mobile network

Enable and expand usage of ham radios/VHF to dedicated network

Leverage alternative channels for broadcast messaging

Intelligent deployment of assets

Improve visibility of blockages

Decentralise sources of generation, collection and distribution

Strengthen existing utility infrastructure

Develop alternative power sources

Define and implement a smart-grid approach

Create a real-time dashboard

Integrate information from across the District and relevant stakeholders

Establish a geospatial operational picture

Incorporate trend and decision analytics

Create an automated alert system
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Figure 3: Actions by time frame



Recommendation 1: Enable and empower a world-class community

The District should train and empower citizens to be self-sufficient during a disaster to create a cohesive self-supporting community.

Scope and expected outcomes

Scope
People-related disaster preparedness includes properly preparing and thoroughly training citizens so they are self-sufficient. Essentials,
such as emergency kits and formal training for both individuals and volunteers, will create better disaster readiness and response.
• Emergency supplies

 – Emergency kits and other supplies are needed at the mandal, village and district level, including emergency kits for each individual citizen  
and family.

 – Crowdfunding is an excellent potential source for funding emergency kits.
• Disaster preparedness training 

 – Disaster preparedness training is of paramount importance and includes both citizen disaster awareness training (see Appendix C) and  
volunteer training for specific communications, such as ham radio. A managed, organisational approach should be leveraged to enable  
a comprehensive formal disaster preparedness training programme. The audience for the training should include Home Guard and  
emergency response volunteers, former servicemen, university students and other key personnel. 

 – Increased use of home insurance will help lessen the economic impact on individuals.
 – The District should create a comprehensive disaster preparedness training plan with an ongoing schedule that encompasses both training  

for emergency response personnel and disaster awareness (DA) education for ordinary citizens. 
 – Foster self-sufficient citizens who are less dependent on the administration during emergencies by creating a trained network of Accredited 

Social Health Activists (ASHAs) and Anganwadi centres, hospitals, village leaders and government and non-government organisations. 
Specialised training, such as ham radio drills, should be included for the appropriate volunteer networks.

The District Disaster Management Plan (DDMP) should include disaster- and community-preparedness. The IBM team also recommends the 
following additional training items:
• Use of alternative communications, such as wind-up or solar radio, mesh networks using cell phone emergency button, hot-spot features and so on.
• Create a DA video training library on various topics. Consider adding tests, a certification feature and a reward and recognition system.
• Include instructions on how citizens prepare and use their 72-hour emergency kits for self-sufficiency.
• Create a committee to define a matrix and schedule for tailored citizen training (elementary school student training will differ from the training  

given to fishermen, for example).
• Include social media in DA training.
• ASHAs play a key role in local medical treatment and should be included in DA planning.
• Specialised community emergency kits (for shelters and ASHAs, for example) should follow standard compliance protocols.
• Audit the DA training programme to ensure it contains activities as recommended in the Cyclone Preparedness Programme (CPP) at A Glance  

from the Bangladesh Red Crescent Society. 
• Encourage citizens to regularly complete the DA training programme. See the following example:

 

4. Recommendations

2015 Q4 2016 Q4

100%

0%

50%

2016 Q1 2016 Q2 2016 Q3

Mandal 1

Mandal 2

Mandal 3

Mandal 4

Mandal 5

Mandal 6

Figure 4: Example chart of tracking citizens who complete disaster awareness training
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Recommendation 1: Enable and empower a world-class community (continued)

Scope and expected outcomes (continued)

Expected outcomes
• Larger number of citizens and emergency-response professionals completing appropriate training.
• With more citizens possessing 72-hour emergency kits, emergency responders will have increased bandwidth to focus on where they are most needed. 
• Increased citizen confidence will grow collaboration between citizens and administration in disaster preparedness and responses. If the District 

determines an annual survey is necessary, it could measure citizen confidence.
• Vizag will become a model city in disaster preparedness for other Smarter Cities across India. 

Cost of inaction
The cost of inaction is continued risk for loss of life, injuries, claims for relief compensation and economic disruption. There will be a continued 
reliance on the government for emergency response. 

Proposed owner and stakeholders Suggested resources needed

Owner: District Collector – Programme Office

Stakeholders: 
• District agency leaders (fire, police, sanitation department  

and so on)
• Outside the District administration: navy, coastguard, NDRF, 

universities, mandal and village leaders, citizens of the District

• Proposed Programme Manager
• Volunteers — Home Guard, former servicemen and university students
• NDRF
• Proposed Disaster Management Programme committee (such as  

navy, coastguard, mandals and so on)
• Crowdfunding site for the District 
• Emergency kits and supplies 
• Disaster training plan
• Community sponsors

Cost estimate: Low (if crowdfunding is obtained for families without financial  
means, as described in Appendix C, and if volunteer networks are organised)

Dependencies Key milestones, activities and time frame

• Volunteer network
• Funding
• Updated DDMP plans
• Communication recommendations
• Citizen support

Short term: 
• Define necessary emergency kit contents and supplies 
• Apply for and initiate crowdfunding
• Establish and organise volunteer network 
• Establish timeline and owner for each activity
• Set measurable goals for DA preparedness
• Begin training each citizen 
• Set up a reporting and auditing procedure

Medium term: 
• Continue to promote disaster training and preparedness
• Attain the DA training targets
• Increase the number of households with emergency kits by a defined 

percentage
• Conduct drills 
• Conduct annual or quarterly audits that measure the District citizens’ 

disaster readiness and DA training effectiveness

Priority

High: After becoming well organised and self-sufficient, the citizen base will have tools and a sense of responsibility. The District will realise significant 
benefits by lowering costs and being better prepared for the next disaster. This will free up the administration to concentrate on other issues.
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Recommendation 2: Implement a District-wide comprehensive communication system

The City should build a comprehensive, robust and reliable communication network that will provide multiple communication options to maximise 
coverage throughout the District.

Scope and expected outcomes

Scope
During an emergency, accurate and timely information is critical. Communications are the backbone to every successful emergency management 
response. A thorough communications plan must include multiple mediums and forms to ensure that key stakeholders are able to communicate  
at all times. With mobile technology, the District’s citizens can continue to disseminate important information.
• Due to the stability and low cost of landlines, ensure that every mandal, village and key stakeholder has access to a landline. Landlines in Vizag  

are buried and, as a result, are very stable in inclement weather.
• Maximise the resiliency of mobile networks by securing Emergency Communications Vans (ECVs) and Cell on Wheels (COWs) to provide 

communications while cell towers are down. Use a mesh network, which is available to all cell phones with hot spot capability, while Internet  
and cell reception are down.

 – Mesh networks
• Mesh networks are available to all cell phones with hot spot capability while the Internet and cell reception are down.  

www.academia.edu/8165784/Data_Transfer_using_DTH_Satellite
 – Massachusetts Institute of Technology — MIT Technology Review, July 9, 2013. Build Your Own Internet with Mobile Mesh Networking. 

“Software can let smartphones, Wi-Fi routers, and other hardware link up without centralized Internet service.”
 – Primavera De Filippi, Paris, January 2, 2014. It’s Time to Take Mesh Networks Seriously (And Not Just for the Reasons You Think).  

“Mesh networks are operated by the community, for the community.”
 – BBC News, Technology, May 1, 2014. Mesh networks chat apps to the rescue. “It’s potential is huge — ranging from communication  

during disaster relief efforts through to the promotion of democracy.”
• Use the enhanced Multi-Level Precedence and Pre-emption service (eMLPP) protocol to establish prioritisation of connection and services,  

such as defining level one as key stakeholders and District officials, level two as rescue workers and level three as citizens.
• Expand the usage of ham radios and VHF during emergencies. Extend reserved VHF frequencies to other departments during emergencies  

(offer police frequency to fire and emergency rescue teams, for example). Identify people and train them in the use of ham radios — college  
students and former servicemen are ideal. The goal would be to have at least one individual trained in each mandal and village. Ensure VHF  
and ham radio equipment is maintained and available to targeted users.

 – Amateur radio: Ham radio and VHF 
There are currently more than 20,000 licenced amateur radio operators (ham, VHF) in India. The Indian National Institute of Amateur Radio 
(NIAR) has been in place for 30 years.2 The NIAR offers support in emergencies across India via the National Control Room for Emergency 
Management. This control room is accessible by amateur operators anywhere in the world. The ARRL (American Radio Relay League) —  
the national association for Amateur Radio in the US — recognises more than 500,000 such licensed amateur radio operators and offers  
the Amateur Radio Emergency Service (ARES).3 ARES provides a dedicated channel for emergency communications and reporting and  
is widely used for all planned and emergency events in the US.
• Testimonials

 – CNN Global News, December 26, 2004, reported on the critical role ham radio operators can play during times of emergency.  
This news report cites the 2004 Indian Ocean earthquake and resulting tsunamis that affected 14 countries. Ham radio was the  
only form of communication in many areas due to their portable antennas and battery operation. www.niar.org/video-gallery.html

 – The Hindu, October 26, 2014, reported “15-year-old helps save the day”, using his ham radio skills during cyclone Hudhud.  
www.thehindu.com/news/national/telangana/15yearold-helps-save-the-day/article6535272.ece

• Leverage alternative channels for broadcast messaging. Use social and collaborative tools (WhatsApp, Twitter, Instagram, SMS and Facebook  
for example) to “push” emergency communications out in addition to traditional TV/radio and phones.

• Explore the possibility of using Direct-to-Home (DTH) cable set-top boxes for bidirectional communication.
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Recommendation 2: Implement a District-wide comprehensive communication system (continued)

Scope and expected outcomes (continued)

Expected outcomes
• At least one or more networks of communication will be available at all times.
• Streamlined process for communication to all key stakeholders, organisations and citizens.
• Lives saved due to faster emergency team response and time to care.
• Better event preparedness.

Cost of inaction
The result of inaction would be the inability to coordinate key actions and communicate special instructions (such as evacuation, rescue  
and guidance) before, during and after the emergency. There would also be an increased fiscal cost due to ineffective use of resources.

Proposed owner and stakeholders Suggested resources needed

Owner
• District Collector — Programme Office
• Bharat Sanchar Nigam Limited (BSNL)

Stakeholders: 
• Police department, fire department, ambulance teams
• Emergency response teams — National Disaster Response 

Force (NDRF) and State Disaster Response Force (SDRF)

• Funding for ham, VHF, ECVs and COWs
• Volunteers
• Local telecom expert

Cost estimate: Medium

Dependencies Key milestones, activities and time frame

• Access to landline numbers, cell numbers and Internet IDs
• Equipment: ECVs, COWs, VHF and ham radio sets
• Volunteers for ham radio responsibility and training

Short term:
• Determine where new landlines are required to meet the goal of having at least 

one landline in every mandal and village 
• Extend landlines to fill gaps 
• Secure funding for ECVs and COWs 
• Research ECVs and secure at least one for use by City officials and rescue 

teams during and post disaster 
• Identify former servicemen, college students and other volunteers for ham radio 

training (trainees and teachers)
• Deliver ham radio training 
• Conduct meetings with emergency response teams to negotiate VHF usage and 

frequency to be shared, and by whom, during an emergency
• Conduct inventory of ham and VHF equipment and supply each user with proper, 

functional equipment where required
• Establish a plan to make all citizen contact information available in an automated 

format to the District Collector’s office for emergency broadcast communications

Medium term: 
• Measure the effectiveness of all short-term actions and repeat  

as necessary
• Audit volunteer network and coverage quarterly
• Explore DTH capabilities

Priority 

High
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Recommendation 3: Improve transport dispatch and restoration

The District should improve transportation dispatch and restoration time for disaster management.

Scope and expected outcomes

Scope
Resilient transportation is essential to successful disaster planning, preparedness, response and recovery. A baseline and dynamic inventory  
of transportation assets and infrastructure are fundamental for matching needs to supplies during times of crisis.
• Intelligent deployment of assets and supplies based on current inventory 

 – Baseline asset inventory
 – Generate a dynamic inventory of transportation assets and availability
 – Leverage Radio-Frequency Identification (RFID), Global Positioning System (GPS) and Geographic Information System (GIS) for real-time 

matching of available assets to critical needs
 – Matching of hospital transportation assets, medical supplies, doctors and victims

• Improve visibility of blockages (traffic jams, bridge outages, sandbars, rail debris)
 – Road/rail infrastructure baseline and vulnerability mapping (GIS)
 – Leverage social media, such as community-based traffic and navigation apps, to get real-time crowdfunded status (Waze, Google Disaster)
 – Technology — real-time video feeds, sensor info, drones, vehicles and so on

• Expand standard operating procedures for transportation, including data entry and collection best practices
• Use mathematical modelling to develop scenario-based analysis of impacts to transportation assets and infrastructure during various crises  

and magnitudes (bridge outages, for example)

Expected outcomes
• Swift and accurate dispatch of emergency vehicles and drivers
• More-effective evacuation and rehabilitation
• Rapid distribution of supplies to citizens
• Decreased risk of injury and loss of life
• Faster time to normalcy
• Improved preparation with modelling/scenarios

Cost of inaction
The cost of inaction would be delays during evacuation, transporting relief supplies and rehabilitation in general. The specific costs of inaction can 
be further quantified based on the severity of the disaster and the difference between response times under the optimised transportation model 
compared to the current model. Costs of inaction in daily operations include wasted time and resources, delays in supplies for everyday life and a 
greater risk of pollution.



15Smarter Cities Challenge report 

Recommendation 3: Improve transport dispatch and restoration (continued)

Proposed owner and stakeholders Suggested resources needed

Owner: District Collector — Programme Office

Stakeholders
• India Disaster Resource Network (IDRN)
• Police
• Railways
• Ports
• NDRF
• Coastguard
• District Disaster Management Authority (DDMA)
• District Collector’s IT Office and vendors

A full survey of assets will need to be conducted to confirm resource needs — this 
will include transportation, infrastructure and so on. These resources and costs should 
be staged based on critical, essential and normal disaster preparedness needs. 
This list is not meant to be exhaustive but rather show a typical implementation.
• Sensors: 

 – Traffic conditions: video cameras on poles, road sensors 
 – RFID, GIS sensors (supplies, vehicles, rail, infrastructure)
 – Automatic Identification System (AIS) technology for boats
 – Camera-equipped drones

• Applications
 – Rail, traffic systems (ERP — Enterprise Resource Planning)
 – Data modelling and mobile applications

• People/process
 – Documentation of standard operating procedures
 – Technicians for sensor/application configuration

• Training of workforces to use application data

Cost estimate: 
• Sensors: Medium (focus on key areas first)
• Applications: Medium (leverage existing applications)
• People: Low (training effort)

Dependencies Key milestones, activities and time frame

• Communications: connectivity, VHF 
• People empowerment: access to social media
• Utilities: availability of electricity and fuel
• I2C2: mathematical modelling, dispatch models

Short term:
• Perform initial transportation inventory assessment
• Establish initial infrastructure mapping
• Document standard operating procedures for transportation with data collection

Medium term:
• Implement sensors across emergency vehicles
• Enhance ERP applications 
• Train people on using the data and applications
• Design and build scenario modelling for transportation

Long term:
• Integrate transport data and applications with the I2C2
• Enable video analytics capabilities 
• Deploy transport disaster management system

Priority

Medium
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Recommendation 4: Implement instrumented utility grid with redundancy

Develop a reliable utilities network and build a robust supply of power and water.

Scope and expected outcomes

Scope
Power and water are critical utilities and the highest priority for restoration. Vizag needs to invest in faster restoration of these services in the case  
of a disaster. 
• Decentralise the sources of generation, collection and distribution
• In urban areas, establish a clear strategy for alternative power supply routes (including underground cabling) to priority stakeholders, such as water 

supply facilities, residential and community halls, telecommunication networks and hospitals
• In rural and remote areas:

 – Develop and encourage alternative energy resources, such as wind and solar 
 – Create a wind and solar grid and use conventional power as backup 
 – Establish a clear strategy for alternative power supply routes
 – Transition to using solar water pumps for watering crops and livestock
 – Invest in tidal power generation 

• Strengthen existing utility infrastructure
 – Transition overhead wires underground — not just in the city, but also in low-lying mandals and for priority consumers near water pumps and hospitals
 – Use spun concrete poles that can withstand high wind speed
 – Create a grid of alternate power generation resources, such as wind and solar
 – Ensure enough fuel storage at substations for generator sets
 – Increase number of Emergency Response System (ERS) generator sets
 – Develop IT roadmap that includes an IT audit of the assets (expand SAP footprint and module usage, such as SAP Mobile, SAP/ClickSoftware 

Scheduler, including consumption mapping) and extend IT coverage to include asset mapping through GIS
 – Develop an alternative power grid with redundancy (“make before break”) and supplement with a distributed waste power generation and solar 

integration; integrate the AP grid into a regional grid with automated analysis of shared electric grid demand and supply; build a tiered secondary 
supply grid from surrounding industries (ISPAT Steel Limited, ESSAR Steel, Hindustan Petroleum Corporation Limited), cinemas and other sources

 – Equip water pumping stations that have generator sets with backup fuel
 – Implement SCADA (Supervisory Control and Data Acquisition) in water distribution system, identifying water leakages
 – GIS and GPS mapping of water supply and integration with the I2C2 system 
 – Move portions of the hospital water system to ground level

• Develop alternative power sources
 – Residential areas and apartments move towards minimum self-sufficiency by using solar and wind generator sets, inverters, car batteries and 

solar- or battery-operated water pumps in common areas
 – Convert waste into energy by distributing waste collection and generation at decentralised places in the city and rural areas
 – Look at the option of setting up wind turbines in the sea around outskirts of city/rural areas

• Define and implement a smart grid approach
 – Move to SCADA for a subset of the electric grid 
 – Establish long-term IT roadmap with fully functioning ERP system, instrumented data and remote metering, including 100% SCADA implementation 

in the District
 – Move to a smart grid implementation

Expected outcomes
• Improved stability of citizen access to utilities during emergencies
• Rapid restoration of power to key stakeholders
• Greater self-sufficiency
• Lower economic impact on commercial entities

Cost of inaction
Losing power during a disaster will have cascading effects on other systems, such as communication, water and transportation, along with general 
quality of life. Delays in restoration will increase the risk for damage and loss of life.
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Recommendation 4: Implement instrumented utility grid with redundancy (continued)

Proposed owner and stakeholders Suggested resources needed

Owner: Andhra Pradesh Eastern Power Distribution 
Company Limited (APEPDCL) — electric company

Stakeholders: 
• Greater Visakhapatnam Municipal Corporation (GVMC)
• District Collector’s Office
• Private industries

• Concise IT roadmap
• Well-defined, decentralised strategy 
• Trained manpower
• SCADA technology 

Cost estimate: High

Dependencies Key milestones, activities and time frame

• Concurrence of electric company
• Funding
• Trained manpower
• Collaboration across other stakeholders  

(municipal corporations, for example)

Short term:
• Integrate existing asset data with the I2C2 for power and water
• Transition overhead wires underground — not just in the city, but also low-lying 

mandals and for priority consumers near water pumps and hospitals
• Improve alternatives across the entire grid and encourage self-sufficiency 
• Develop IT roadmap, including an IT audit of the assets, expand SAP footprint 

and module usage, including consumption mapping, and extend IT coverage  
to include asset mapping through GIS

• Extend reliability of network through alternative/backup fuel stock at all 
locations to increase ERS and other equipment and tools; enhance sustainable 
infrastructure for both transmission and distribution to withstand cyclone-force 
winds (diesel fuel was a critical need during Hudhud)

• Initial move to SCADA for a subset of the grid

Long term: 
• Develop an alternative power grid with redundancy (“make before break”) and 

supplement with a distributed waste power generation and solar integration
• Integrate the AP grid into a regional grid with automated analysis of shared 

electric grid demand and supply
• Build a tiered secondary supply grid from industry, cinemas and other sources
• Establish long-term IT roadmap with fully functioning ERP system and 

instrumented data remote metering, including 100% SCADA implementation

Priority

High
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Recommendation 5: Create an Intelligent Integrated Command Centre (I2C2)

The District should plan for an automated and integrated command centre that will allow collaboration across stakeholders while providing real-time 
information to make better decisions.

Scope and expected outcomes

Scope
Vizag needs to invest in building an I2C2 to be a Smarter City with the capability of managing a disaster as well as non-emergency events, such 
as traffic congestion, parades and festivals. The District needs a system that provides end-to-end event management, rather than uncoordinated 
manual operations. The I2C2 should alert decision makers to leverage and assign resources as soon as a risk is discovered.
• Create a real-time dashboard to provide situational awareness of various events across the District. The dashboard should indicate the level of 

preparedness to manage these events.
• Integrate information from across the District, state and relevant stakeholders (navy, police and coastguard to NDRF, for example) on various  

data aspects ranging from healthcare and utilities to location of relief supplies. The I2C2 should have the capability to capture, retain and analyse  
this data. The system should also have the processing ability to build trends and intelligence from the data.

• Establish a geospatial, operational picture by capturing information about various buildings and structures along the coastlines, as well as within 
the city. Leverage and build upon existing resources, like GIS 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 a 200 kmph wind on the city.

• The I2C2 should provide capability for trend analytics. It should have a built-in mathematical model 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 agencies (India 
Meteorological Department, for example) on various weather conditions (rainfall, gale force winds, state of sea and storm surge), overlay it on top of 
the geospatial operational picture and, based on trends and best practices, predict the extent of damage. It should also demarcate specific pockets 
of potential damage. The I2C2 should enable information delivery to graduate across stages of severity. For example, a level one might look like, 
“Extensive damage to kutcha houses. Disruption of power and communication lines. Disruption of rail and road traffic. Potential threat from flying 
debris. Flooding of escape routes. Extensive damage to agricultural crops.” For a more examples, visit www.nhc.noaa.gov/pdf/sshws_table.pdf.

• The I2C2 should provide 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. The 
two critical stakeholder positions will be the command centre operator and the field operator. The command centre operator will be the hub that 
captures and analyses information, then directs the field operators. While the field operators follow these directions, they must also relay feeds  
back to the command centre. The command centre operator will be responsible for planning, asset management, emergency management, 
response and recovery. The command centre operator’s dashboard should provide a high-level view of impacted areas.

 – The field operator uses an interactive read-write dashboard while connected to a mobile device, and the browser interfaces for real-time incident 
updates and directions for emergency responders.

 – The system will allow for communication between typically disconnected locations, back to the command centre, enabling improved awareness 
and interaction between the mobile workforce and command centre. The system will also provide a channel for mass notification for both 
emergencies and non-emergencies. It should allow smart communications that facilitate fast, secure and easy contact with thousands of people 
via multiple communication channels.
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Recommendation 5: Create an Intelligent Integrated Command Centre (I2C2) (continued)

Scope and expected outcomes (continued)

Expected outcomes
• Ready access to historical data and best practices will enable predicting the extent of damage and better preparation and response to disaster.
• The I2C2 will reduce the time spent on tactical aspects and aid in better collaboration for consistently cascading mission-critical information  

across stakeholders. 
• A real-time view of assets and rescue workers will allow for better deployment and tailoring of disaster response. 
• The system will supply real-time pictures, along with the ability to compare current and historical pictures, to provide an automated view of the  

extent of damage.
• The I2C2 will leverage the cognitive ability to suggest alternatives on deployment of assets and hence provide a balance between intuition and  

data-based decisions, leading to a more efficient and faster response.
• Emergency responders will be able to predict, analyse and react more effectively to a disaster and significantly reduce cost and loss.

Cost of inaction
The result of inaction would be the inability to respond to an emergency with orchestrated coordination. Vizag would miss the opportunity to learn 
from the past, build synergies across stakeholders and build an efficient response system. 

Proposed owner and stakeholders Suggested resources needed

Owner: District Collector — Programme Office

Stakeholders: 
• Citizens 
• Hospitals
• Fire department
• Electric companies
• Water department
• NDRF
• Navy
• Coastguard
• Police department
• Department of Fisheries
• Ministry of Agriculture
• Port Authority
• BSNL and other service providers
• VUDA/GVMC
• NGOs
• Media
• Universities
• Leaders of mandals, blocks and villages

Information is required on the following data elements from various stakeholders:
• Transport vehicles 
• Communication equipment (mobile, satellite phones, GPS, video, wireless)
• Healthcare (critical supplies, equipment, mobile and portable units,  

skilled workforce)
• Shelters (critical supplies, sheets, tents, prefab shelters)
• Search and rescue (cutters, heavy equipment, lifting equipment, lights, 

spreaders, skilled workforce)
• Flood rescue (rescue boats, specialised flood rescue equipment)

The I2C2 will take data from disaster recovery assets listed in the IDRN and 
provide a real-time picture of disaster preparation. The transport vehicles listed  
in the IDRN should be GPS-enabled to help in real-time tracking.
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Recommendation 5: Create an Intelligent Integrated Command Centre (I2C2) (continued)

Dependencies Key milestones, activities and time frame

• Funding for short-term District database
• Funding for the I2C2
• Digitising data
• Automated flow of data
• Engine for analysing data
• Mathematical model 
• Accessibility of data from all stakeholders

Short term:
• Conduct workshops to finalise the vision for a Smarter City and details  

on the coverage of the I2C2
• Build a technology roadmap that translates the current system into the  

I2C2 vision in action 
• Share the information across the District and to relevant stakeholders;  

digitise the data and enable flow of information across various agencies 
• Establish a geospatial operational picture with feeds from existing GIS maps, 

collaborate with the government and national defence agencies for availability 
of feeds during specific events and extend existing police GPS network to 
rescue vehicles listed in IDRN

• Create automated an alert system and provide an interface for connectivity  
by various stakeholders

Medium term: 
• Create a real-time dashboard
• Incorporate trend and decision analytics

Priority

High
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Figure 6: Intelligent Integrated Command Centre
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Figure 8: I2C2 use case – disaster response for flood in fishing village
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The District has constructed a solid foundation for disaster management, 
which can be built upon further by using new technologies. The 
administration has demonstrated the leadership to turn Vizag into  
a world-class Smarter City and a model for disaster management.  

This report includes short-term, medium-term and long-term 
recommendations that require buy-in and significant investment  
from the District and its principal stakeholders.

The IBM Smarter Cities Challenge team believes the recommendations 
and actions reviewed in this document have the potential to deliver the 
desired outcomes. Though the journey will involve many challenges, 
the potential to transform Vizag into a Smarter City is unparalleled — 
the journey, therefore, will be a worthwhile one. 

The benefits the District will realise from empowering citizens, 
enabling a robust communication and responsive transportation 
system, developing a reliable and stable utilities network and 
implementing an Intelligent Integrated Command Centre include  
the following:
• Increased preparedness and responsiveness
• Minimised loss and quicker restoration of daily life in general
• Positioning Vizag as a world-class Smarter City

Make Vizag a Smarter City.

5. Conclusion
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C. Infrastructure

C.1. Infrastructure — People

1. Crowdfunding

Crowdfunding can provide funding from organisations and individual 
contributors across the globe. The IBM team recommends that the 
District review the crowdfunding application process and apply for 
funding for key items in the 72-hour home emergency kits.

The IBM team also recommends that crowdfunding applications  
be considered for funding emergency kits for families in need. 
Reference articles on crowdfunding sites include the following:
• Top 10 Crowdfunding Sites: www.crowdfunding.com
• Forbes Magazine, 2013: www.forbes.com/sites/chancebarnett/ 

2013/05/08/top-10-crowdfunding-sites-for-fundraising
• 2015 Best Crowdfunding Sites: http://crowdfunding-sites-review.

toptenreviews.com

Popular international crowdfunding sites to investigate include 
GoFundMe, Kickstarter, Indiegogo, Tilt, Teespring, Patreon, 
YouCaring, Crowdrise, DonorsChoose.org, Kiva, Giveforward.

Product-based donations: Some emergency kit products, such as 
LifeStraw water filter by Vestergaard Corporation in Switzerland, offer 
promotions, such as “For each consumer purchase, one school child 
in Africa will receive clean water for an entire school year.” These vendors 
could be thoroughly investigated and perhaps approached so that 
Indian children might be considered for funding.  
www.vestergaard.com/about-us/social-responsibility

Additional Indian crowdfunding sites may be investigated; however, 
we recommend international crowdfunding sites because they should 
have access to more potential donors:
• Wishberry: www.wishberry.in
• Start51: www.start51.com

2. Disaster preparedness

Self-sufficiency home emergency kit recommendations
• We recommend that individual citizens and families have a 72-hour 

emergency kit with enough provisions for each family member, so 
as not to be dependent on the government. Crowdfunding sources 
can be attempted for providing kits to those families who do not 
have financial means to purchase them. 

• Several organisations provide emergency kit suggestions.  
These can be reviewed and considered for inclusion in the local 
District recommendations. For example, the US government 
Federal Emergency Management Agency (FEMA) reference: 
http://m.fema.gov/build-a-kit

• Citizens should be trained on how to assemble and use the kits.  
For example: “You may need to survive on your own after an 
emergency. This means having your own food, water and other 
supplies in sufficient quantity to last for at least 72 hours. Local 
officials and relief workers will be on the scene after a disaster,  
but they cannot reach everyone immediately. You could get help  
in hours, or it might take days. Additionally, basic services, such as 
electricity, gas, water, sewage treatment and telephones, may be 
cut off for days, a week, or even longer. Your supplies kit should 
contain items to help you manage during these outages.”

Kit type Who Funding and distribution What

Shelter Emergency Kit Shelters, ASHAs, relief camps Government Comprehensive kit to address expected 
maximum number of people in a shelter/camp 
per DDMP

Home Emergency 72-hour Kit Family homes Crowdfunding or individual 
purchase

Able to address basic survival needs of a family 
for 72 hours following disaster

Rural Village Emergency Kit Rural villages Crowdfunding or Government Specific equipment as defined locally, such as 
water filtration devices, solar ovens and so on

Emergency kits vary by purpose:
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• Home Emergency Kits should include (this list can be customised  
as needed by the District):

 – Hand-crank lamp, USB charger, radio (such as Wind ‘N  
Go Portable Lantern/Radio or similar brands). Reference:  
www.amazon.com/Wind-Go-Portable-Lantern-Radio/dp/
B000HDK8H0/ref=sr_1_1?ie=UTF8&qid=1441174761&
sr=8-1&keywords=wind+n+go+radio

 – Water filtration straw (such as LifeStraw or similar brands). 
Reference: www.vestergaard.com/our-products/lifestraw

 – Solar oven (consider starting a Made in Vizag initiative to 
manufacture these in the District) or purchase products, such  
as Sunflair Mini Portable Solar Oven or many similar products. 
Reference: www.amazon.com/Sunflair-Mini-Portable-Solar-
Oven/dp/B00U1Y6QQM/ref=sr_1_3?ie=UTF8&qid=144117642
2&sr=8-3&keywords=solar+oven

 – Reflective “space blanket” tarp
 – Poncho and small rain gear pack 
 – Battery-operated torch with extra batteries
 – Battery-operated radio
 – First aid kit and manual
 – 72-hour emergency food (dry items) and water (packed and 

sealed) for each family member
 – Candles and matches in a waterproof container
 – Knife
 – Chlorine tablets or powdered water purifiers
 – Can opener
 – Essential medicines
 – Cash and credit cards
 – Thick ropes and cords
 – Sturdy shoes
 – Personal hygiene items
 – Baby items, such as powdered milk, diapers and so on
 – Local items (as determined by the district, mandal or village, 

such as machete for coconuts and banana harvesting)

Disaster awareness preparedness reference 
Cyclone Preparedness Programme (CPP) at A Glance, from the 
Bangladesh Red Crescent Society, provides a comprehensive 
disaster awareness model. The IBM team recommends adding  
social media campaigns to this awareness programme:
• The Bangladesh Red Crescent Society implements the following 

public awareness activities along the cyclone prone coastal areas,  
in support of its Cyclone Preparedness Strategy: 

 – Public awareness through volunteers: As part of their training,  
Red Crescent volunteers in the affected communities learn ways  
to contact, motivate and disseminate cyclone preparedness 
awareness in their communities. 

 – Cyclone drills and demonstrations: These are frequently held  
by the volunteers and local people and attended by many villagers  
in affected communities. 

 – Staging dramas: To raise awareness in villages prone to cyclone 
disasters, National Societies have engaged experienced dramatists 
to stage a drama depicting the significance of preparedness. 
More than 200,000 people have witnessed these dramas. 

 – Posters, leaflets and booklets: These are regularly distributed  
to people in coastal areas. Special directives on evacuation, 
interpretation of warning signals and instructions to fishermen  
have been published and distributed throughout the cyclone-
affected communities. 

 – Film/video shows: Documentary films/videos on disaster and 
preparedness are shown in the coastal villages in cooperation  
with the Bangladesh Meteorological Department and the Films  
and Publication Department of the government. 

 – Publicity campaign: Immediately before the cyclone season,  
a publicity campaign is organised with government officials,  
NGOs and the local public to familiarise and create awareness  
on cyclone preparedness. 

 – Radio/television: Before the cyclone season begins, 
arrangements are made with national TV to telecast films 
relating to disaster preparedness. Special features on disaster 
preparedness are also broadcast over Radio Bangladesh. 

Source: CPP at A Glance, Cyclone Preparedness Programme, Bangladesh Red 
Crescent Society. https://www.ifrc.org/Global/Inccdp.pdf 
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C.2. Infrastructure — Communications

Classes for amateur radio are conducted at NIAR regularly and 
offered in regional offices. There are 21 offices in India, and one  
in Vizag that can be leveraged for local class delivery. The District  
may consider funding the classes and materials for the volunteers  
of Vizag who want to engage in the volunteer programme.

The following study material is available from NIAR: 

Sl.No. Material
For NIAR 
members 

(INR)

For non-
members 

(INR)

Postage 
(INR)

1
Study 

Manual
140 150 50 (Un Regd 

Post)

2
Exam 

Application 
Form

20 25 20

3
Morse Code 

Practice 
Book

40 50 50 

4 Morse Key 190 200  

5
Morse Code 

Practice 
Oscillator

290 300

Note: The amounts due for study materials and postage are to be made in the  
form of Demand Draft in favour of “National Institute of Amateur Radio” payable at 
Hyderabad and sent to our address. (Source: www.niar.org. September 2, 2015)

Address 
National Institute of Amateur Radio
6-3-1092/93 Raj Bhavan Road 
Somajiguda, Hyderabad – 500082
Telangana, India
Tel: 040-233310287

C.3. Infrastructure — Transportation

General references
• IDRN: http://idrn.gov.in/default.asp
• Transportation Issues in Disaster Management:  

http://nidm.gov.in/idmc2/PDF/Presentations/Urban_Risk/Pres5.pdf
• IBM Intelligent Operations Center for Emergency Management: 

www.ibm.com/analytics/us/en/industry/government/emergency-
management.html, www-01.ibm.com/common/ssi/cgi-bin/
ssialias?subtype=BR&infotype=PM&htmlfid=PUB03004USEN 
&attachment=PUB03004USEN.PDF

• GITAM University: http://icpecdm.gitam.edu/welcome.aspx
• Dr. V.S. Krishna Government Degree College: One-day national 

seminar on the impact of socioeconomic and political development 
on environment and biodiversity

• District Railroad Report on Hudhud disaster
• Visakhapatnam District Disaster Management Plan on Cyclone 

(2014-2015)

Examples of disaster transportation management best 
practices
• Transportation and disaster management: 

 – http://usir.salford.ac.uk/34481 
 – www.researchgate.net/publication/270293008_

Transportation_Evacuation_Strategies_Based_on_VANET_
Disaster_Management_System

• Social data and disaster management: 
 – www.ibmbigdatahub.com/blog/public-sector-news-utilizing- 

data-and-social-media-public-benefits 
 – http://statescoop.com/virginia-beach-launches-app-aid-

evacuations

C.4. Systems — I2C2

IDRN: India Disaster Resource Network
• Trend analytics:

 – www.nhc.noaa.gov/pdf/sshws_table.pdf
 – www.nhc.noaa.gov/archive/2012/al18/al182012.public.030.shtml

• Collaboration:
 – http://unifiededgeinc.com
 – www.amatra.com

• Data:
 – http://idrn.gov.in/default.asp
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D. References

1 Hudhud statistics: www.thehindu.com/news/citiesVisakhapatnam/cyclone-damage-put-at-rs-21908-cr/article6630592.ece

2 National Institute of Amateur Radio: www.niar.org/index.html

3 American Radio Relay League: www.arrl.org

 
Additional information

Sample data model (transportation/supplies)

Resource information

Sr.
Title of current  
office holder

hAddress (O, R)
Telephone  
(O, R, M)

Email/fax Remark

1 District  
Commissioner

Deputy  
Commissioner

2 Additional Deputy 
Commissioner

3 Commissioner  
of Police

4 Superintendent  
of Police

4 Chief Fire  
Officer

5 District Health  
Officer

6 Pollution Control  
Board Member

7 Technical  
Experts

8 District Information 
Officer

9 Director of  
Factories

10 Deputy Director  
of Factories
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Police
• Mobile VHF sets, District , mandal, village
• Cars, Jeeps, wireless sets and trained personnel
• Disaster management trained personnel
• Retired constables and drivers
• Set up control room
• Collect information from engineering department on diversion

• Necessary equipment
• Storage of petroleum
• Loudspeakers
• VulnerablevVillage and habitations
• Distribute information
• Training

Sr.
Police station with address  
and telephone number

Designated contact persons with 
address and telephone numbers  
(O, R, M)

Number of PI, SI, ASI,  
HC, PC, total

Number of vehicles 
van, Jeep, motorcycle

1 Commissioner of Police

2 Superintendent of Police

3 Towin-1 Police station Example: Van X Nos
Jeep: X Nos

4 Towin-2 Police station

5 Towin-3 Police station

6 Towin-4 Police station

7 Gopalapatnam Police station

8 Harbour Police station

9 Malkapuram Police station

10 Steel Plant Police station

11 Gajuwaka Police station

12 Pendurthi Police station

13 Parawada Police station
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Fire

Medical

Transport

Sr.
Fire station with address  
and telephone number

Designated contact 
persons with address and 
telephone numbers  
(O, R, M)

Type and number of fire 
tenders (water bowser, 
foam, mist tenders) and 
capacity of each

Other equipment and 
materials (SCBA, chainsaw, 
pump, DG and so on)

Number of firemen  
(DFO, FSO, AFO, LF,  
FM, driver)

1

2

3 Example: DFO-2, FSO-5

4

5

Sr.
Hospital with address  
and telephone number

Designated contact persons 
with address and telephone 
numbers (O, R, M)

Number of beds
Number of 
doctors, nurses

Number of  
burn wards

Number of 
ambulances

1

2

3

4

5

Sr.
Transport company name  
(government and private)

Fleet (number of buses and trucks)  
with capacity

Contact authorities name, address and 
telephone numbers (O, R, M)

1

2

3

4

5
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Disaster stores (for all disaster)

SI number Item SI number Item

1 Signage 23 Spun polyester cloth

2 Battery-operated radio 24 Fire extinguishers 

3 Bread trays 25 Fire blanket

4 Brooms, outdoor 26 Flashing hazard lights

5 Clean rags/towels 27 Garden hose on a roll

6 Crates, plastics 28 Generator on trolley and fuel

7 Dehumidifiers 29 Personal protective equipment, like gloves, masks, and so on

8 Dining canopies 30 Hammer

9 Disposable overalls 31 Hard hats with lights

10 Distilled water 32 Ladders

11 Electrical safety switches 33 Lights on stands

12 Plastic rubbish bins 34 Methylated spirits

13 Plastic sheeting 35 Pliers

14 Rain coats 36 Poles and hooks

15 Rope 37 Emergency tape

16 Sand bags 38 Environmental monitoring equipment

17 Saw 39 Packing foam

18 Screws, nails and screwdrivers 40 Pedestal fans

19 Self-adhesive paper labels 41 Staple gun

20 Shifting spanner 42 Steel-capped rubber boots

21 Spare torch globes and batteries 43 Tarpaulins

22 Spray bottles
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Disaster stores (for all disaster)

Irrigation department

Railway department

Sr. Items

1 Hooks for cleaning debris, ladders.

2 Rubber tyres and tubes for using as floats in water.

3 Tents, tarpaulins, asbestos sheets and other materials for providing temporary shelter.

4 Kerosene lanterns, candles and battery-operated lights.

5 Large cooking vessels for use in relief camps.

6 Copies of maps, and so on.

7 Wires, chains, lights with wire fittings, lead-wires, spades, crowbars, and so on.

8
Spare road-maker stones, steel poles, bamboo, some slotted strips of metal (to be laid on churned up road surface for better traction.  
Double-handled saws (for cutting fallen trees), shovels aid hose pipes. A few diesel pumps and gesture sets.

9
First-aid kits, cyclone duty sign boards, jerry cans, empty oil drums, gunny bags and sand bags, polythene bags (for dropping supplies), buckets,  
VHF sets (with Police)

10 Ladders, pumps for bailing, eucalyptus oil, naphthalene ball, bamboo mats.

SI number Details

1 Name of division and subdivisions with responsible person name and contact numbers

2 Department-level disaster management plan or SOP

3 Name and contact number of officers responsible for food, water and medical support of the passengers

4 24/7 call centre for enquiry

5 List of other resources (like vehicle, hospital, manpower) which department can spare to district in case of emergency

Sr.
Location wise brunches 
and name of responsible 
officer

Telephone number,
mail IDs

Manpower details 
(engineer, junior engineer, 
helper, and so on)

List of equipment,  
tools with quantity

Number of water tanks, 
bunds and dams

1

2

3

4

5



38 Visakhapatnam, India

Coastguard

* List can be added up based on discussion with the Coastguard team

Electrical department

Agriculture department

SI number Details

1 Contact person name and number 

2 Number of officers and other team members

3 Number of rescue boats/cutters/steamers and so on 

4 Number of aircraft or helicopters and so on

SI number Details

1 List of division/subdivision and contact person name and phone numbers

2 Department-level disaster management plan or SOP

3 Tool kit comprising cable cutter, pulley blocks, jungle knives, axes, crowbars, ropes, hacksaws and spanners should be kept at each substation

4
Standby arrangements for temporary electric supply or generators for hospital, water department, DG office, police station, telecommunications buildings, 
transit camps, feeding centre, relief camps and other critical buildings and installations

SI number Details

1 List of division/subdivision and contact person name and phone numbers

2 Department-level disaster management plan or SOP

3 List of stores for seeds, fertilizers, pesticides and so on

4 Manpower list 

5 List of equipment available
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Water supply department

Public works department

SI number Details

1 List of division/subdivision and contact person name and phone numbers

2 Department-level disaster management plan or SOP

3 Manpower details, including engineers, junior engineers, fitters and helpers

4
Stock list of emergency equipment, such as cranes, dumpers, earth movers, crosscut saws, axes, chainsaws, sharpening files, chains and tightening 
wrenches, pulley with chain and so on

SI number Details

1 List of division/subdivision and contact person name and phone numbers

2 Department-level disaster management plan or SOP

3 Manpower details, including engineers, junior engineers, fitters and helpers

4 Stock details, like lengths of pipe, connections, joints, hydrants, generator, pumps and so on

5 List of pumping stations and water outlet in and around city
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Vulnerable villages listing – Visakhapatnam

Number Mandal and vulnerable villages

Visakhapatnam Rural Mandal

1 Surya Tejanagar, h/o Arilova

2 Jodugullapalem

3 Gudlavanipalem, h/o Yendada

4 Musalayyapalem

5 Vadapalem, h/o Rushikonda

Bheemunipatnam Mandal

1 Kapuluppada

2 Chepaluppada

3 Bheemunipatnam

4 Chippada

5 Annavaram

6 Mulakuddu

Visakhapatnam Urban Mandal

1 Vasapallivanipalem

2 Velampeta

3 Gnanapuram

4 Railway New Colony

Pedagantyada Mandal

1 Burma colony

2 Nadupuru

3 Neelapudoddi

4 China Korada

5 Balacheruvu

6 Rickshaw colony

7 Dairy colony

Number Mandal and vulnerable villages

Gajuwaka Mandal

1 Harijana Jaggayyapalem

2 Dasarimetta, h/o Akkireddipalem

3 Ramachandranagar, h/o Kanithi 

4 Gopalreddinagar, h/o Chinagantyada

5 H.B.Colony

6 Rasalamma colony

7 Kunchumamba colony

Parawada Mandal

1 Mutyalammapalem

2 Thikkavanipalem

Narasipatnam Mandal

1
Sivapuram street, Venkunaidupeta, Gangadhar talkies area, 
Pinanipalem, and Gatchapu veedhi of Narasipatnam town.

Makavarapalem Mandal

1 Tutipala

2 Tadapalem

3 P.P.Agraharam

4 Jangalapalli

Nathavaram Mandal

1 Chammachinta

2 Gummidigonda

Golugonda Mandal

1 Puthadigavirammapeta

2 Seethakandi

3 Kasimi

4 Ammapeta
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Number Mandal and vulnerable villages

Kotauratla Mandal

1 Gavarapeta, h/o Kotauratla

Elamanchili Mandal

1 Yeti Koppaka

2 Peda Gollalapalem

3 Pedapalli

4 China Gollalapalem

5 Thurangalapalem

6 Ramarayudupalem

7 Jampapalem

8 Kattupalem

9 Kothapalem

10 Teruvupalli

11 Somalingapalem

Rambilli Mandal

1 Dimili

2 Murakada

3 Kattubolu

4 Rajala

5 Kummarapalli

6 Marripalem

7 Kothapatnam

8 Vada Narasapuram

9 Vadapalem

10 Govindapalem

11 Lovapalem

12 Gajareddipalem

13 Venkayyapalem

14 Venkayyapalem

15 Settipalem

Number Mandal and vulnerable villages

Atchurhapuram Mandal

1 Pudimadaka

2 Pedapadu

3 Kajipalem

4 Jagannapeta

5 Vadapalem

6 Rajannapalem

7 Kondapalem

8 Kadapalem

9 Jalaripalem

Nakkapalli Mandal

1 Chandanada

2 Pedathinarla

3 Boyapadu

4 Thammayyapeta

5 Amalapuram

6 China Thinarla

7 Dondawaka

8 D.L.Puram

9 Dosalapadu

10 Dosalapadu Agraharam

11 Mukundarajupeta

12 G.J.Puram

13 Seethanna Agraharam

14 Bangarammapeta

15 Rajayyapeta
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Number Mandal and vulnerable villages

Payakaraopeta Mandal

1 Payakaraopeta

2 Kothuru, xh/o Peda Ramabhadrapuram

3 Satyavaram

4 Masahebpeta

5 Salmnpeta

6 Rajayyapeta

7 Korlayyapeta

8 Kumarapuram

9 Ratnayyammapeta (Pedduru)

10 Venkatanagaram

11 Rajanagaram

12 Rajavaram

13 Gajapathinagaram

14 Pentakota

15 Gopalapatnam

S.Rayavaram Mandal

1 Kotta Agraharam, h/o Vommavaram

2 Somudevupallli, h/o Penugollu

3 Revupolavaram

4 Devallapalem

5 Pisinigottupalem

6 Vommavaram

7 Bangarammapalem

Madugula Mandal

1 Vantarlalem

2 V.J.Puram

3 Pothanapudi

4 Veeravalli Agraharam

5 Kinthali

6 Kinthalai Vallapuram
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