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Caveats 
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 Do drills regularly, and incorporate 
Disaster Mgt. tools and processes 
into your normal daily activities to 
increase your skill and readiness. 
 

 Don’t just plan for small, local 
events that you can manage 
successfully.  “Test to Fail” so you 
can discover weaknesses in your 
program and in your wider system 
relations. 
 

 Make contingency plans, in case 
high tech fails, staff members are 
absent, communication is down, 
and the disaster occurs at 
inconvenient times and places. 

 This presentation is only illustrative of certain 
possibilities.  It is not authoritative, exhaustive, 
definitive or scientifically based.  
  

 Depending on your country, there may already be 
large organizational, professional, and budgetary 
infrastructures in place that are dedicated full-
time to Disaster Management. Get to know 
them, and take advantage of working with them.   
 
The more homework you do, the better you will 
understand what kind of contributions you and 
your organization can make, to fill gaps and to 
advance the field. 



http://www.3dchem.com/molecules.asp?ID=21 

The Scope of Readiness 
required for Disaster Management is vast …  
 
 
from Category 5 hurricanes  
to microscopic anthrax bacteria, H5N1 viruses, and Ebola… 
 
Caring for the individual, city, region, to international regions … 

Despite years of effort, most governments, businesses, 
professions, and citizens are poorly prepared.    
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http://www.macleans.ca/wp-content/uploads/2014/03/Ebola-story.jpeg 



What are some causes of  DISASTERS? 
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• Nature 
• Ignorance 
• False expertise 
• Technology failure 
• Optimistic/faulty assumptions 
• Hostility (ethnic, political, economic, religious, national) 
• Deception 
• Failure to prepare 
• Failure to respond 
• Inadequate physical infrastructure and human resources 
• Human error 
• Terrorist acts 
• Economic fraud, criminality 
• Political motivations 
• Etc….. 

http://photoblog.msnbc.msn.com/_news/2011/04/01/6389041-mudslides-and-flooding-hit-thailand 

… and how can we possibly 
prepare for so many different 

risks with so many causes? 



BHOPAL 

KATRINA 

negligent design 
no alarms 

FUKUSHIMA 

CHERNOBYL 

reactor design 
human factors 

multiple failures 
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faulty levee construction 
failure to evacuate 
inexperienced leaders 



NATIONAL DISASTER MANAGEMENT AUTHORITY

AREA OF RESPONSIBILITY OF NDRF  BNS          

Floods             
July 2005 

Tsunami            
Dec 2004 

Super Cyclone             
Oct 1999 

Flood, Assam & 
Bihar 2004 

MAJOR DISASTERS IN INDIA (1980-2011) 

Earthquake Uttarkashi, Oct 
1991  

Earthquake Chamoli, April 
1999 

Earthquake, Bhuj 
Jan 2001 

Avalanche,    
Feb 2005 

Earthquake, 
Latur Sept 1993 

Tsunami          
Dec 2004 

Tsunami            
Dec 2004 

Bhopal Gas Disaster, 
Dec 1982 

Earthquake, 
Oct 2005 

Kosi Floods, 
Aug, 2008 

Cyclone Aila, 
West Bengal, 
2009 

Disasters often are not limited 
to a single official jurisdiction.  
Regional  and inter-regional 
capabilities  will require 
planning and coordination, 
Mutual Aid agreements, and 
interoperable technologies. 
 

Jurisdisctions and Resources often do not match Risk areas 
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de-regulation 

…faulty or deceptive expertise in assessing risk impacts millions … 

DOES THIS QUALIFY AS A DISASTER ? 
Some disasters are caused by business experts and credit-rating agencies  

following  financial incentives to intentionally mis-calculate Risk…  

IMPACTS  ON  HEALTHCARE: 
• bankruptcy 
• cutting of services 
• international destabilization 
• foreclosure, eviction 
• layoff and unemployment 
• substance abuse 
• crime 
• domestic violence  
• homelessness 
• medical indigence 
• destitution 
• depression 
• suicide 7 

Expertise?? 
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HAITI 9/11 

multiple causes 

photo by Filipe Moreira 

Chronic Starvation 
multiple causes 
often not prioritized as a disaster 

et cetera …………  

vulnerable infrastructure 



Key Points for Biomedical and Clinical Engineering professions  

 

 Many social institutions around the world have devoted 
years to planning,  preparing, responding, and recovering 
from disasters.  Many of these plans are outdated, poorly 
communicated, based on obsolete assumptions and 
roles, and fail to take advantage of new technologies. 

 As the next generation of clinical technologies emerge, 
there will be many new, gray areas of professional practice 
and new responsibilities that will need to be evaluated and 
assigned to the most appropriate professional group. 

 Disaster Management is one area among several where 
the models and technologies of healthcare where 
Biomedical and Clinical Engineering professions have 
significant leadership opportunities. 

 Biomedical and Clinical Engineering professions  are often 
the best informed and most experienced professionals to 
provide expertise in: 

 Managing the lifecycle of medical devices and systems 
 Understanding clinical workflow vulnerabilities and 

pragmatic alternatives 
 Managing  supply-chain/vendor/manufacturer 

relations 
 Collegial relations with doctors and nurses 

 Biomedical and Clinical Engineering professions will need 
to expand and update their scopes of practice, their 
skillsets, their training and service models and their 
leadership roles. 

 

 

 

 This presentation will present an overview of 
selected organizational and informational 
resources for Disaster Management, and 
identify several promising technological 
innovations that can improve our ability to 
prepare for disasters, and provide continuity of 
care when they occur.  The field is huge, and 
careful work is needed to avoid being 
overwhelmed by the scope of the challenges. 

 Because of the great variation of disaster types, 
distribution of government and institutional 
resources, and socio-economic history, it will be 
necessary for each hospital/clinic to do its own 
assessment and plans, using the current models 
and checklists as reference points, to develop 
the skills, plans, and working alliances best 
suited to each location.   

 Significant resources are currently available at 
little to no-cost via public/non-profit programs, 
government grants, open source software and 
the internet.  We don’t have to re-invent the 
wheel. 

9 How many people here today have Disaster Mgt experience ? 



For your Safety, please fasten your seat belt ….. 
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Institutional Resources 

http://cutcaster.com/photo/100708152-Orange-Medical-Science-Futuristic-Technology-Abstract/ 
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United Nations Inter-agency Clusters support the Disaster Mgt. cycle 

Here’s 
the 

Cycle 
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United Nations Hyogo Framework 

Where does your 
Organization fit? 
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United Nations Hyogo Framework 

Who are your local and Regional 
liaisons into the National model? 



http://www.unisdr.org/we/inform/terminology 

UNISDR developed these 
basic definitions on disaster 
risk reduction to promote a 
common understanding on 
the subject for use by the 
public, authorities and 
practitioners.  
 
The terms are based on a 
broad consideration of 
different international 
sources. Feedback from 
specialists and other 
practitioners to improve 
these definitions will be most 
welcome. 
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United Nations Terminology guide 
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Global Disaster Alert and Coordination System 

http://www.gdacs.org/ 



An OSOCC is set up to help local authorities in a 
disaster-affected country to coordinate international 
relief. Following a disaster, the OSOCC is established as 
soon as possible by the first arriving international urban 
search-and-rescue team or United Nations Disaster 
Assessment and Coordination team deployed by OCHA. 
  
An OSOCC has three primary objectives: 
 
To be a link between international responders and the 
Government of the affected country. 
 
To provide a system for coordinating and facilitating the 
activities of international relief efforts at a disaster 
site, notably following an earthquake, where the 
coordination of many international USAR teams is 
critical to ensure optimal rescue efforts. 
 
To provide a platform for cooperation, coordination and 
information management among international 
humanitarian agencies. 
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UN ORGANIZATIONAL RESOURCES 



http://www.cadri.net/ 

CADRI is an inter-agency initiative 
whose mission is to expand existing 
efforts to develop robust and 
sustainable capacity for disaster risk 
reduction worldwide. We cooperate 
with national and local governments, 
UN entities, NGOs and other 
international organizations to 
advance the five priorities of the 
Hyogo Framework for Action. 
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United Nations Risk Reduction Framework 



www.fema.gov/emergency/nims/ 19 

United States: National Incident Managent System - NIMS 
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Coordinating Multiple Relationships is a Key to Success 



Who else might need to be involved in your planning? 
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Press Resources 
Private Sector  

Tribal Representatives 
Universities 
Volunteers 

Language translators 
Livestock Owners 

Parents and Teachers 
Pet Owners 

Individuals with Access & 
Functional Needs  
Press Resources 
Private Sector  

Tribal Representatives 
Universities 
Volunteers 

Building Science Professionals 
Contractors and Vendors 
Children's Working Group  

Disaster Survivors 
Emergency Managers and Personnel 

Fire Service 
Government (Federal, local, and state) 

HAZUS User Groups 
Home (Property) Owners 

Individuals 
Institutions 

Kids 
Language translators 

Livestock Owners 
Parents and Teachers 

Pet Owners 
Individuals with Access & Functional Needs  

 



Global 

Hemispheric 

Multi-national 

National 

National region 

Multi-state 

State 

State region 

Multi-county 

County 

City 

District 

Neighborhood 

Local 

National 
State and 

County agencies 
International 

ORGANIZATIONAL RESOURCES 

Large 
Organizations 

Small 
Organizations 

Individuals, 
Neighborhoods 

Scale of Risk 

Resources 

Nuclear, Biological, 
Pandemic 

What  are the 
highest risk 

profiles for your 
area? 

 
What risks in 
other regions 
might affect 

you? 



The Mountain View (California)  Fire Department Office of Emergency Services (OES) is responsible 
for helping city employees, residents, businesses and schools prepare for, respond to and recover 
from emergencies and disasters, both natural and man-made.  
 
Duties of the Office of Emergency Services include: 
 
• Preparing the city by maintaining the city’s Emergency Plan and  

Emergency Operations Center (EOC), and designing and conducting drills and exercises.  

• Training all city staff on the Standardized Emergency Management System (SEMS)  
and personal preparedness, as well as recruiting and training members of the  
city Emergency Response Team (ERT).  

• Planning and coordinating response for emergencies with other local jurisdictions and Regional, State and Federal Agencies is 
also facilitated by OES.  

• Serving as a resource for schools, businesses, community groups, service organizations and neighborhood associations, 
providing information, training, assisting with exercises and participating in community events.  

• Conducting Community Emergency Response Team  (CERT) training to prepare individuals to assist in disaster recovery on 
teams and with neighborhood groups.  Training and certification is offered to individuals, organizations, school districts, 
companies and neighborhood groups.  

• Assisting in the formation of Neighborhood CERT Groups which support the CERT program with information to residents and 
periodic exercises to practice and maintain CERT skills.  When 911 services are not available in a disaster, neighborhood groups 
can be critical in collecting and relaying neighborhood needs to the city’s Emergency Operating Center. 

http://www.ci.mtnview.ca.us/city_hall/fire/programs_n_services/disaster_preparedness.asp 

A City-based program run by the Fire Department 
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http://www.ci.mtnview.ca.us/city_hall/fire/programs_n_services/cert.asp


 
10 KEY Operations Concepts 

 
• Mobilizing Emergency 

Personnel and 
Resources 

• Warning the Staff and 
Patients 

• Taking Immediate Action 
• Caring for Casualties 
• Assessing the Damage 
• Restoring Essential 

Services 
• Informing the Public and 

Organization 
• Record Keeping 
• Planning and Executing 

Recovery 
• Evaluating and 

Improving Performance 
 

24 

A large-hospital model for business continuity management 
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Communication Resources 

http://cutcaster.com/photo/100708152-Orange-Medical-Science-Futuristic-Technology-Abstract/ 

Mention of technologies is for illustrative purposes only.   
No endorsement or recommendation is implied. 



http://wiki.ushahidi.com/display/WIKI/Crisis+and+Emergency+Response 
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USHAHIDI SYSTEM USED IN MULTIPLE DISASTERS 

http://vimeo.com/7838030 Ushahidi video 

http://www.slideshare.net/
heatherleson/mobilizing-
with-ushahidi 
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http://www.cmu.edu/silicon-valley/dmi/files/images/cop-lg.jpg 
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The Common Operating Picture Platform 

Mention of technologies is for illustrative purposes only.   
No endorsement or recommendation is implied. 
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Regional Network of Agencies 
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http://comopview.org/sfc/ 

Regional Overview, Demonstration Sites 
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http://dsl017-119-127.sfo1.dsl.speakeasy.net/menlofire/index.html 

City Focus 
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Building / Facility Focus 

http://comopview.org/cmu/ 
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33 
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CUSTOMIZATION: Identify and Integrate agency data sources 
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CUSTOMIZATION: Build Layers and Categories 

Display on monitor, tablet, or smart phone 



http://www.cmu.edu/silicon-valley/dmi/files/images/cop-lg.jpg 
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The Common Operating Picture Platform 

Mention of technologies is for illustrative purposes only.   
No endorsement or recommendation is implied. 



http://demo.eden.sahanafoundation.org/eden/ 

Sahana Foundation provides comprehensive functionality 
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http://www.ci.mtnview.ca.us/city_hall/fire/programs_n
_services/cert_neighbohood_groups.asp 

CERTs (Community Emergency Response Teams)  
may take certain responsibilities in specific neighborhoods that can be 

plotted onto a Google Earth map 
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The Community Emergency Response Team (CERT) Program educates people about 
disaster preparedness for hazards that may impact their area and trains them in 
basic disaster response skills, such as fire safety, light search and rescue, team 
organization, and disaster medical operations. Using the training learned in the 
classroom and during exercises, CERT members can assist others in their 
neighborhood or workplace following an event when professional responders are 
not immediately available to help. CERT members also are encouraged to support 
emergency response agencies by taking a more active role in emergency 
preparedness projects in their community.  

http://www.citizencorps.gov/cert/index.shtm 



RESOURCES: Google Crisis Response Tool Set 

http://www.google.org/crisisresponse/ 

http://www.google.com/fusiontables/public/tour/index.html 
39 



“Use online technology to quickly reach people in need and to efficiently run 
your internal operations during a crisis. We recommend you implement these 
best practices and try out some of the Google tools highlighted …” 

RESOURCES: Google Crisis Response Tool Set 

http://www.google.org/crisisresponse/resources.html 

40 
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RESOURCES: Google Public Alerts and Fusion Tables 

http://google.org/publicalerts 



Coordinating R&D for Common Operating Picture 
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Citizen 

Agency 

Enterprise, Region 

National 

Open Standards 
(freely available, freeware) 

Sponsored and 
Proprietary Core  

Infrastructure Bridges, 
APIs? 

$$$ - Funded efforts Volunteer 
Efforts 

Workgroup A B Workgroup C 
In

tern
atio

n
al 

This diagram presents a minimum framework to 
think about how perhaps to prioritize and align 
efforts across varying scales of organizational effort 
and infrastructure development needed to enable 
DM efforts to cohere, in an environment that will 
depend on an unpredictable mixture of 
volunteer/open source and proprietary 
approaches. 
  
Workgroup A would organize end-to-end (citizen-
through-nation scale) efforts around Open Source 
solutions that would be primarily volunteer/low-
cost in nature, building on existing technologies, 
infrastructure, and organizational capabilities. 
  
Workgroup C would focus on sponsored 
(foundations, FEMA, etc.) and proprietary solutions 
needed to address more complex, long-term, and 
mission-critical infrastructure requirements (for 
citizen-through-nation scale). 
  
Workgroup B would focus on integration 
requirements between A and C. 
 



Emergency Electronic Medical Record 

http://www.mye-mergency.com/ 

https://www.aamc.org/download/2737
40/data/248_resource.pdf 

43 Mention of technologies is for illustrative purposes only.   
No endorsement or recommendation is implied. 
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The Cell-All initiative  was“spearheaded by the Department of Homeland Security’s Science and Technology Directorate (S&T), Cell-All aims to equip your cell phone with a sensor capable of 
detecting deadly chemicals at minimal cost—to the manufacturer (a buck a sensor) and to your phone’s battery life. “Our goal is to create a lightweight, cost-effective, power-efficient 
solution,” says Stephen Dennis, Cell-All’s program manager. 
 
How would this wizardry work? Just as antivirus software bides its time in the background and springs to life when it spies suspicious activity, so Cell-All regularly sniffs the surrounding air for 
certain volatile chemical compounds. 
 
When a threat is sensed, a virtual ah-choo! ensues in one of two ways. For personal safety issues such as a chlorine gas leak, a warning is sounded; the user can choose a vibration, noise, text 
message, or phone call. For catastrophes such as a sarin gas attack, details—including time, location, and the compound—are phoned home to an emergency operations center. 
 
While the first warning is beamed to individuals—a grandmother taking a siesta or a teenager hiking through the woods—the second warning works best with crowds. And that’s where the 
genius of Cell-All lies—in crowdsourcing human safety. 
 
Currently, if a person suspects that something is amiss, he might dial 9-1-1, though behavioral science tells us that it’s easier to do nothing. If he does do something, it may be at a risk to his 
own life. And as is often the case when someone phones in an emergency, the caller may be frantic and difficult to understand, diminishing the quality of information that’s relayed to first 
responders. An even worse scenario: the person may not even be aware of the danger, like the South Carolina woman who last year drove into a colorless, odorless, and poisonous ammonia 
cloud. 
 
In contrast, anywhere a chemical threat breaks out—a mall, a bus, subway, or office—Cell-All will alert the authorities automatically. Detection, identification, and notification all take place in 
less than 60 seconds. Because the data are delivered digitally, Cell-All reduces the chance of human error. And by activating alerts from many people at once, Cell-All cleverly avoids the 
longstanding problem of false positives. The end result: emergency responders can get to the scene sooner and cover a larger area—essentially anywhere people are—casting a wider net 
than stationary sensors can. 

“Cell-All” Initiative 

Cell-All Smart Phones for Hazard Detection 
“Homeland Security's Science and Technology Directorate (S&T)'s 
Cell-All is such an initiative. Cell-All aims to equip cell phones 
with a sensor capable of detecting deadly chemicals. The 
technology is ingenious. A chip costing less than a dollar is 
embedded in a cell phone and programmed to either alert the 
cell phone carrier to the presence of toxic chemicals in the air, 
and/or a central station that can monitor how many alerts in an 
area are being received. One might be a false positive. Hundreds 
might indicate the need for evacuation.” 

http://www.sciencedaily.com/releases/2010/04/100409162722.htm 

http://www.dhs.gov/files/programs/gc_1268073038372.shtm 
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FUSION OF INFORMATION FROM MULTIPLE SOURCES 

Mention of technologies is for illustrative purposes only.   
No endorsement or recommendation is implied. 
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ORGANIZATIONAL RESOURCES 

Mention of technologies is for illustrative purposes only.   
No endorsement or recommendation is implied. 
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Fail-safe Communications 

Walkie Talkie with Bluetooth Adapter 

Ham Radio 

Evaluate Radio Options: 

http://www.techwholesale.com
/two-way-radio-guide.html 

Mention of technologies is for illustrative purposes only.   
No endorsement or recommendation is implied. 



http://mobileactive.org/areaofpractice/Disaster%2
0%2526%20Humanitarian%20Relief 

How to Set up an SMS System 
http://www.mobileactive.org/howtos/how-set-sms-system 
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You may want to use SMS where it is  
economically preferable and more reliable 
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Thank you for your kind attention, 
 
and  
 
Good Luck to us all  
with our Disaster Management plans! 
 

 

Contact Information 
 

Fred Hosea,  Ph.D. 
Program Director, Research and Innovation 
Clinical Technology, Kaiser Permanente 
(for identification purposes only; materials presented do 
not represent any official positions of Kaiser Permanente) 

1800 Harrison Street 
Berkeley, California USA 
 
Cell: 510-684-6925 
Email: fred.w.hosea@kp.org 
Email: tangofred@gmail.com 
Skype: tangofred 
Googletalk: tangofred 

http://sam-azar.com/?p=93 


