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Fran Boon

○ Worked in Humanitarian Response in 30 countries for

UN, Red Cross, Oxfam and other NGOs

○ Headquarters, Regional & Field level experience

○ Project Lead for Sahana Eden

○ Mapping/GIS specialist



Operations Research Analyst, Computer Engineer, and Emergency 

Communication Systems Expert

Over 17+ years experience in designing, building, implementing, and evaluating 

ICT-enable community-based and national emergency communication and 

telecom resiliency.

Developed and integrated enterprise-level mission-critical algorithms, databases, 

software, and hardware systems for managing operations and decision-support.

Nuwan Waidyanatha

Published several book chapters, journal articles, conference 

proceedings and contributed to international technical 

committees and forums.

Led multitude of multi-sector, multi-stakeholder, and 

multi-disciplinary projects; completed over 35 research and 

implementation projects spanning across 12 countries



Sahana

● Indian Ocean Tsunami in Sri Lanka (2004)

○ Sahana is the Sinhalese word for Relief

● Since used in over 50 countries

● Stewarded by the Sahana Software Foundation

○ A 501(c)(3) non-profit organization



Emergency Deployments
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What or Who is Sahana?

● A Free, Open Source 
Humanitarian software platform.
○ No licensing fees
○ No restrictions to use

(MIT license)

● A Global Community of Disaster 
Management professionals

Mission:
To save lives by providing information 
management solutions that enable 
organizations and communities to better 
prepare for and respond to disasters.

More than 75 deployments over more than 
50 countries around the world.



Sahana Features

● Access Control
○ Hierarchical Realms

● Integration
○ Import/Export
○ Synchronisation
○ Open Standards

● Data Protection
○ Consent Tracking
○ Anonymisation

● Customisable
○ Rapid Application Development



Mapping



Communications & Social Media



Sahana Case Studies
● Resource Mapping System

○ Red Cross

● DRR Project Portal

● Relief Goods Inventory & Monitoring System
○ Department of Social Welfare and Development, PH

● Disaster Risk Management System
○ Timor-Leste

● Early Warning: SAMBRO
○ Maldives, Myanmar & Philippines













Integration

DRR Project 
Portal

Resource 
Management 

System

Project Data



Relief Goods 
Inventory & Monitoring 

System (RGIMS)
Department of Social Welfare and 

Development, Philippines





DSWD Background

● In disaster response the World Food Programme 
(WFP) distributes food through the Department of 
Social Welfare and Development (DSWD)

● WFP wanted to build DSWD’s capacity to manage 
warehouse inventory

● WFP selected Sahana to provide a Relief Goods and 
Inventory Management System (RGIMS)





Typhoon Haiyan

● DSWD were the biggest provider of relief goods after 
Typhoon Haiyan - which was managed using Sahana

● RGIMS was used to manage relief goods at 19 
Warehouses

● When changes were requested the volunteer Sahana 
community provided these in < 24 hours





Disaster Risk 
Management System

National Disaster Operation Center 
Timor-Leste











“Just like Facebook!”



30

http://www.unescap.org/disaster-preparedness-fund 

Improve institutional responsiveness to coastal hazards through 
Cross-Agency work in Myanmar, Maldives, and the Philippines

Myanmar 
Department of 
Meteorology and 
Hydrology (DMH)

Philippines 
Atmospheric, 
Geophysical, and 
Astronomical 
Service 
Administration 
(PAGASA)

Maldives National 
Disaster 
Management 
Center (NDMC)

Early Warning: SAMBRO

http://www.unescap.org/disaster-preparedness-fund


Questions

1. What do you LIKE about the current DMIS?
In your answer say “I LIKE …..”

2. What do you WANT from a future DMIS?
In your answer say “I WANT …..”

JAMBOARD

https://jamboard.google.com/d/1fE1pGJ8SeYzeMv7xJ3kaj3G39U2a5wkmcfSwHKGying/viewer?f=0


DMIS Replacement
● Events

● Disaster Assessments

● Infrastructure
○ Population

● Human Resources

● Items

● DRR
○ Projects

○ Trainings



Additional Functionality

● Case Management

● Disease Management

● Shelters



DMIS Replacement

DEMO

https://bhutan.aidiq.com


Situational Awareness

SAMBRO & SAFIRE



Situational Awareness

1. Improves information sharing among first-responders

2. Immediate collaboration in response and mitigation

3. Creates connected agencies for public safety

4. Manages resource more efficiently and cost effectively

5. Saving lives and livelihoods



SAFIRE

Sahana First Response



Typical Emergency Operation Center Functions

1) Call Center logs the Incident Reports received 
by the Public or the First-Responder through Voice 
and Data channels

2) EOC assess the situation, dispatch emergency 
services, and coordinate plans, operations, and 
logistics

3) SITREPs and real-time common 
operating picture – WHO is doing 
WHAT, WHERE, & WHEN, shared 
with stakeholders



Incident 
Report

Incident Action Plan

Tasks Personnel EquipmentIncident 
Commander Scenario



SAFIRE Projects

● Urgences-Sante, Canada

○ Ambulance Dispatch

● Seychelles

○ Department of Risk Disaster Management NEOC

○ Prototype built

○ Positive Evaluations

● Albania

○ National Agency for Civil Protection

○ Interest from seeing Sahana used by Italian Civil Defence



SaFiRe

DEMO

https://bhutan.aidiq.com


SAMBRO
Sahana Alerting

and Messaging Broker



SAMBRO Key Components

BROWSER APP MOBILE APP

SAMBRO Server (Browser 
App) and Mobile APP talk to 
each other through RESTful 
APIs

Google, IFRC, FIA, 
Accuweather and any other 
CAP Alert Hubs can talk to 
SAMBRO through RSS



Mobile App
1. Designed for local 

alerting authorities to 
issue CAP-alerts for 
village, townships, 
Islands

2. GCM push serves as a 
wakeup function with a 
Siren (limited e.g. China)

3. Requires a data 
connection but future 
versions will make use 
of SMS as a data 
transport



SAMBRO
SAMBRO Principles

1. Application scope lies within 
disaster response and 
preparedness

2. Key function is to bring 
efficiency to Alerting / 
Warning dissemination

3. Apply a Messaging Broker 
architecture for improved 
interconnection and 
scalability

4. Keep it simple with 
Map-based visualization and 
interaction for improved 
situational-awareness

scope

architecture keep it Simple

function

Alerting / Warning
(EDXL-CAP)

1 2

3 4



Simplest all-hazard all-media warning

Another City / Province / 
CountryAnother City / Province / Country

 Your City / Province / 
Country 
 Your City / Province / Country 

Radio

Television

Fax

CB / SMS

SirensStorm

Earthquake

Tsunami

Fire

Volcano

COMPLEX SIMPLIFIED

Complexities of managing multiple event types, jurisdictions, and warning 
channels are simplified by the CAP-enabled SAMBRO to foster an 
integrated and coordinated approach to managing early warnings. 

Single-entry of a message sent to 
through multiple channel



Integrates Publishers and Subscribers

Local Media
TV, Radio, 

Social Media

User Roles

SAMBRO

Alert 
Publishers

Alert 
Subscribers

Community Leaders
Local flooding

Police
Civil unrest, 

accident, terrorism

Fire
Search & 

Rescue

Health
Disease outbreak, 

public safety
Author, & Approve alerts with 
each Organization managing 
their own Users

Receive event, priority, and 
location specific alerts; over 
SMS, Email, Mobile APP

SAMBRO Server

Community
Emergency 

Response 
Teams & 

Households

Police
Civil 

protection, 
search & 

rescue
Cebu Common Alerting PictureTransportation

maritime, air, rail, 
bus, taxi

Medical
Emergency 
medicine & 
ambulatory

APP



Multilingual Multi-sequence alerting

Cyclone NILAM-12
2012 October 31

<Alert> NILAM-12
LK Met Dept

Alert / Update /All-Clear

'si'
ඉහළ

කාලගුණ

'ta'
உயர்

வானிைல

'en'
HIGH
MET North

வடக்கு

උතුර

<INFO>
12:00 UTC

<AREA>

North'si'
ඉහළ

කාලගුණ

'ta'
உயர்

வானிைல

'en'
HIGH
MET

வடக்கு

උතුර

<INFO>
02:00 UTC

ඊශාන

வடகிழக்கு

Northeast



Risk mapping for impact-based alerting 

Using hazard, 
vulnerability, and 
exposure to identify 
risk (e.g., landslide 
prone area)

Define a risk-based 
predefined alert area to 
use when issuing 
heavy-rain and 
landslide warnings

Overlay with 
telecommunications 
signal coverage data to 
ensure warnings go 
through to intended 
recipients

High risk
Low risk
No risk



Alerting functions and modes

Functions App WWW SMS Email RSS Twitter Facebook FTP

1. Create Alert

2. Request Authorization

3. Approve/Disapprove Alert

4. Disseminate Alert

5. Acknowledge Alert

6. View Full Alert

Implemented

Planned

Subscriber

Publisher



SAMBRO

DEMO

https://sambro-bhutan.aidiq.com


1. Call Log of a Forest Fire
2. Create an incident report and assign a forest protection officer 

to assess the situation
3. Upon confirmation a Closed User Group alert is issued to all 

first responders and agencies
4. EOC updates incident report and action plan

a. task assignment, resources, and so on
b. then creates the first SitRep
c. continues to update and publish SitReps

5. After the fire is contained
a. EOC closes all tasks
b. Submits the final SitRep

6. DDM issues an All-Clear Public alert

Forest Fire Emergency Management Workflow
Objective is to demonstrate the typical 
workflow of SAFIRE and SAMBRO



THANK YOU
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SAMBRO Research Projects
● HazInfo

○ Bridging the last-mile in community-based early warning system 

● Biosurveillance
○ disease surveillance and notification, e-Health

● Voice-enabled Emergency Comms
○ Interactive Voice Response integration for alerting and incident reporting



SAMBRO Projects

● HazInfo project
○ Community-based early warning

● Syndromic Surveillance
○

● Voice-enabled Emergency Communication
● CAP-on-a-Map
● Nepal



Evolution of Software Versions
2004: Indian Ocean Earthquake
● Initiated by IBM’s Crisis 

Response 
● Developed by Sri Lankan Center 

of Humanitarian Agencies 
(CHA).

● Funded by Swedish 
International Development 
Agency (SIDA).

2005-2008: Sahana PHP deployed 
throughout Asia, the Americas by 
NGOs and govts for disaster cycle.

2009-2017: Python-based EDEN 
platform launches as 
enterprise-grade solution. 
Functionality expands to 
incorporate over 20 modules driving 
adoption in over 25 countries.

Sahana community



Foundation’s Operational Structure

Community

Project 
Council

Board of Directors

EDEN
Code

Sahana 
Research & 

Action

Disaster 
Response

President
Secretary 
Treasurer 

Operations

Members

Volunteers
Product 

Management 
Committee

Professional 
Service Providers

Project Council aligns 
with the 3 types of 
deployments: 

1. Response - In-situ 
emergency 
deployments to 
support major 
crises

2. Eden - Enterprise 
deployments 
institutional daily 
use

3. Research & Action - 
innovation and pilot 
projects



Complexity with disparate systems

Number of Channels M =  N(N-1)/2;  O(N2)

Information Lost in relay and propagation

Redundant Data Collection / Sharing

Inconsistent Terminology

Manual Collation / Calculation

Delayed Situational-Awareness

N = 5; M = 10

N = 8; M = 28

N = 20; M = 45

Data standards, Information Communication 
Technology, and Situational-Awareness has 
proven to overcome these challenges by bring all 
information together onto a single platform



MACS & EOC

https://www.youtube.com/watch?v=BA1jY8LJ8tM&index=2&list=PL23CB283949653EDC

MultiAgency Coordination System and Emergency Operation Center



Complexity of All-hazard All-media Alerting

Another City / Province / Country
Another City / Province / Country

 Your City / Province / Country  Your City / Province / Country 

Radio
Television

Fax

CB / SMS

SirensStorm

Earthquake
Tsunami

Fire

Volcano

All governments have various public 
alerting systems:

• Earthquakes/tsunami by e-mail, 
news wire, 
Web sites, pagers, telephone calls 
...

• Weather by newswire, fax, radio, 
television, 
e-mail, SMS text on cell phones ...

• Fire, Security, Transportation by 
television, radio, sirens, police with 
bullhorns...  



Eden Codebase

● Mapping: All geographic data can 
be displayed on a map.

● Authorization: All data is 
controlled by configurable 
permissions which allow for 
granular access by user, 
organization or office. 

● Reporting: All data can be filtered 
and represented on matrix 
reports, pivot tables and charts.

● Data Integration: Web Services 
via RESTful API. Data 
import/export to CSV, XLS, XML, 
JSON.



WMO Register of Alerting Authorities



Complements SDGs

http://www.itu.int/ITU-T/recommendations/rec.aspx?rec=12150&lang=en 

COMPLEMENTS

http://www.itu.int/ITU-T/recommendations/rec.aspx?rec=12150&lang=en


SAFIRE



Washington State Common Operating Picture for 
MACS

Sahana integrated Adashi Computer Aided Dispatch (ICCS) data streams, from State of WA Emergency Services to 
provide a Common Operating Picture for the public and stakeholders.

WA-COP proved the EDXL-SITREP could be implemented


