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Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Satellite Earth Stations and Systems (SES).
The present document is part 1 of a two-part deliverable. 

Introduction

Major emergencies or disasters may result in a need for additional resources in local telecommunications networks, especially if they are damaged or overloaded, in order to maintain or enhance the ability of rescue workers to respond and coordinate their activities effectively. Satellites can play a role in replacing or supplementing other telecommunications links in these scenarios. For example satellite systems can provide:

· broadband and secure communication facilities anywhere/anytime in locations where no other facilities are available, and 

· temporary replacement of broken/saturated infrastructures by means of backhauling

· fast deployment of temporary communication networks in emergency situations.

Hence a set of requirements for such links needs to be established in emergency situations.

The work is also a response to EC mandate M/496, specifically dossier 9 "Disaster Management" part 2: “Emergency Telecommunication Services” which aims to support standardization for the optimal needs of the emergency responders. 
1 Scope

The present document defines a reference scenario for an earthquake which is relevant for the evaluation and dimensioning of satellite-based emergency telecommunications.

This scenario includes potential roles for satellite systems for the telecommunication services identified.
The services defined for these scenarios are limited to safety services (i.e. not security such as law enforcement).

This document defines firstly a disaster scenario. It then defines the gross communication needs of the actors involved. Finally the more detailed results of topology modelling of these communications requirements is provided. 

2 References

References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references,only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at http://docbox.etsi.org/Reference.

NOTE:
While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee their long term validity.

2.1 Normative references

The following referenced documents are necessary for the application of the present document.

2.2 Informative references

Clause 2.2 shall only contain informative references which are cited in the document itself.

[i.1] ETSI TR 102 180: "Emergency Communications (EMTEL); Basis of requirements for communication of individuals with authorities/organizations in case of distress (Emergency call handling)".

[i.2] ETSI TS 102 181: "Emergency Communications (EMTEL); Requirements for communication between authorities/organizations during emergencies".

[i.3] ETSI TS 102 182: “Emergency Communications (EMTEL); Requirements for cimmunications from authorities/organizations to individuals, groups or the general public during emergencies”.

[i.4] ETSI TR 102 299: "Emergency Communications (EMTEL); Collection of European Regulatory Texts and orientations".

[i.5] ETSI TR 102 410: "Emergency Communications (EMTEL); Basis of requirements for communications between individuals and between individuals and authorities whilst emergencies are in progress".

[i.6] ETSI TR 102 476: "Emergency Communications (EMTEL); Emergency calls and VoIP: possible short and long term solutions and standardization activities". 

[i.7] ETSI TR 102 641: “Satellite Earth Stations and Systems (SES); Overview of present satellite emergency communications resources”.

[i.8] ETSI TR 103 166: "Satellite Earth Stations and Systems (SES); Satellite Emergency Communications (SatEC); Emergency Communication Cell over Satellite (ECCS)".

[i.9] ETSI TS 103 260-2: “Satellite Earth Stations and Systems (SES); Reference scenario for the deployment of emergency communications; Part 2: Mass Casualty Incident in Public Transportation”

[i.10] Mandates from the European Commission?????

[i.11] ITU-T Recommendation G.1010: End-user multimedia QoS categories

[i.12] ITU-R Resolution 647: Space services emergency database

[i.13] Report ITU-R S.2151-1: “Use and examples of systems in the fixed satellite service in the event of natural disasters and similar emergencies for warning and relief operations”

[i.14] “Environmental health in emergencies and disasters: a practical guide”. 
Edited by B. Wisner and J. Adams, World Health Organization, 2003.

[i.15] European Union Handbook on assistance intervention in the Frame of community mechanism for the cooperation of civil protection

3 Definitions and abbreviations

N.B. All of this clause will be updated when the document is stable.

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

Aftershocks: Smaller earthquakes over the days/ weeks following the main earthquake. These may be sufficiently strong to cause substantial added damage.

Emergency: an event or situation which threatens serious damage to human welfare or to the environment.

Emergency Control Centre (ECC): facilities used by emergency organizations to handle rescue actions in answer to an emergency calls (

Emergency service: service, recognized as such by the Member State, that provides immediate and rapid assistance in situations where there is a direct risk to life or limb, individual or public health or safety, to private or public property, or the environment but not necessarily limited to these situations 
Field emergency control centre (FECC): facilities used by emergency organizations to handle rescue actions in the field
Flash flood: A rapid flooding of low-lying areas; washes, rivers, dry lakes and basins. (http://en.wikipedia.org/wiki/Flash_flood)

Incident area: area where the incident occurred, and/or the area which needs communication coverage to manage the response implemented

Public Safety Answering Point (PSAP): physical location where emergency calls are received under the responsibility of a public authority

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

CAP
Common Alerting Protocol

CEPT
Conférence Européenne des Postes et Télécommunications

ECA
European Common Allocation

ECC
European Communications Committee

ECC
Emergency Control Centre

ELT
Emergency Locator Transmitter

EMTEL
EMergency TELecommunications

EPIRB
Emergency Position Indicating Radio Beacon

ETSI
European Telecommunications Standards Institute

FECC 
Field emergency control centre
FSS
Fixed Satellite Service

GNSS
Global Navigation Satellite System
GOES
Geostationary Operational Environmental Satellite

GPS
Global Positioning System

GSO
Geostationary Orbit

ICT
Information and Communication Technology

IPR
Intellectual Property Right

ISO
International Standardization Organization

ITU
International Telecommunication Union

ITU-R
International Telecommunication Union Radiocommunications Sector

ITU-T
International Telecommunication Union Telecommunications Sector

LEO
Low Earth Orbit

MSS
Mobile Satellite Service

NRBC
Nuclear, Radiological, Bacteriological, Chemical

OASIS
Organization for the Advancement of Structured Information Standards

PAMR
Public Access Mobile Radio

PLB
Personal Locator Beacon

PLMN
Public Land Mobile Network

PMR
Private Mobile Radio

PPDR
Public Protection and Disaster Relief

PSAP
Public Safety Answering Point

PSTN
Public Switched Telephony Network

RCC
Rescue Coordination Centre

RDSS
Radio Determination Satellite Service

SARSAT
Search And Rescue Satellite-Aided Tracking

SatEC
Satellite Emergency Communications Working Group

SCN
Satellite Communications and Navigation Working Group 

SG
Study Group

SES
Satellite Earth Station and Systems

TC
Technical Committee

TETRA
Terrestrial Trunked Radio

TR
Technical Report

TS
Technical Specification

4 Disaster Scenario
This clause firstly defines an earthquake scenario in terms of its main constituent events and secondly by its physical consequences. Subsequently the response actions by emergency forces to this scenario are defined in terms of the casualties involved, the actors and organisations, overall operating modes, duration and dimensioning factors etc..

This scenario is chosen to be sufficiently generic to be considered representative of many potential future earthquakes, and thus to allow relevant communication characteristics for current and future needs to be established. 

4.1 Scenario Definition
A summary of recent earthquakes and their effects is given in Annex A as examples of the scale of events being considered.

The main assumption is that the earthquake affects an urban area.

The Earthquake is assumed to be of a magnitude sufficient to cause a multitude of physical effects, such as collapsed buildings, flash-floods/tsunamis, disruption of infrastructure with resulting traffic accidents, lack of power, lack of telecommunications, fires, risks of chemical accidents etc. Each of these incidents may not differ much from isolated similar incidents of this nature, but the added challenge is that the incidents happen at the same time, thus reinforcing the effects and strains on available resources. 
4.1.1 Physical Effects
The effects of the earthquake on the population and on local infrastructure can last for an appreciable time, even many years, but the focus here will be on the period for which emergency communications are needed. The nature of these consequences is as follows.

4.1.1.1 Collapse of buildings

· Domestic and commercial buildings in varying state of collapse. 

4.1.1.2 Fire (F)

· Incident goes on and spreads till successfully combatted by services

· Fire-fighters and smoke-divers at forefront

· Other rescue workers start work when fire is under control

· Added risks (chemicals etc.)

4.1.1.3 Chemical Accident (CA)

· Different effects: 

· Pollution of water etc

· Visible/ invisible cloud (high level of scare-factor)

· May have effects in a wide geographical area

· Information and specification on substances often not available

· Effects can be immediate and/ or delayed

4.1.1.4 Disruption infrastructure

4.1.1.4.1 Power
Major earthquakes invariably lead to loss of power. This may be caused by power plants being hit. In addition the supply lines will be broken, typically in several areas. Some critical facilities, e.g. hospitals, may have separate emergency power supply, but all other facilities will be without power, probably for an extended period of time. 

4.1.1.4.2 Transport facilities

Transport facilities, such as roads, railway lines, harbours etc. will be disrupted/ destroyed. This will lead to challenges both for the rescue activities in terms of access to incident sites, evacuation of the victims, and broken lines of supply. 

4.1.1.4.3 Water supply

The effects on water supplies are partly due to the distribution network (pipes) being destroyed. In addition, water sources or distribution systems may be polluted due to protective barriers breaking down. 

4.1.1.4.4 Sanitation

Sewage systems, garbage collection etc. may be rendered non-functional by an earthquake. Combined with lack of housing, evacuation of victims to temporary shelters, difficulties with supply of clean water, this constitutes a serious risk for epidemics. 

4.1.1.4.5 Telecommunication

A major earthquake may influence both telecommunication systems based on fixed lines and terrestrial systems. The effect may vary from large areas being completely without any means of telecommunication to coverage and capacity being reduced in parts of the disaster area. Over time (hours) lack of power supply will also lead to terminals not functioning. The latter will obviously also affect satellite communication systems. 

4.1.1.5 Disruption of services

Emergency services (police, fire services, health services): In disaster situations the demands on emergency services are substantial. In addition, the services themselves may be struck by the disaster. 

Supplies: The broken infrastructure will mean that supply chains will be broken. The immediate effect is on rescue work itself, which will be delayed due to reduced access. 

In addition, Basic supplies, such as water, food, clothing, facilities for basic hygiene (latrines etc) will have to be organised. 

4.1.2 Disaster Response Actions

4.1.2.1 General

A major earthquake in an urban setting will have multiple effects. Collapse of buildings and broken infrastructure, such as roads, water supply and telecommunication systems will be universally present. These will obviously represent challenges for all the rescue work, but are not repeated for each of the responses listed below.

4.1.2.2 Situation assessment

Initially done by members of public who witness the incident. 

· Contact authorities (PSAP, local representatives, e.g. hospitals, police stations, fire departments)

· Contact media (newspapers, radio stations)

· Contact other members of the public (family/ relatives, friends)

PSAP/ ECC

· Structured interview of caller

· Active fact-finding

Emergency resources 

· Initial assessment upon arrival, reporting to ECC

· In-depth assessments and monitoring as incident/ disaster, reporting to ECC 

Sensors, e.g. water level monitors in rivers, automatic fire alarms, gas alarms

4.1.2.3 Search and Rescue

Preparation (ECC/ Site management)

· Maps/ drawings

· Estimated number of persons to be found/ rescued 

· Estimated need of resources

· Activating/ recruiting resources

Implementation (Site management)

· Allocation SAR teams

· Reporting on progress/ sitreps ??????   to ECC

4.1.2.4 Triage/ First Aid

Preparation (Site management/ ECC)

· Needs assessment personnel

· Needs assessment special resources (e.g. IV fluids, technical equipment)

Implementation (Health care team)

· Prioritization  

· First aid/ temporary treatment

· Referral/ medical evacuation

· Documentation and reporting

4.1.2.5 Fire-fighting/ Chemical incidents

Preparation (Site management/ ECC)

· Risk assessment (dangerous substances, risks for explosion, further flooding) (S

· Needs assessment and mobilization special resources (e.g. technical equipment, specialists etc)

Implementation (Fire-fighting team)

· Fire-fighting including smoke-diving

· Containing/ measuring hazardous material/ dangerous substances

· Assessing and reporting progress/ risk development

4.1.2.6 Command and control structures

· set-up of FECCs for involved disciplines

· coordination of working/arriving rescue forces and resources

· mapping of patients to transport vehicles and destinations

· coordination of interim care centre

· coordination among involved FECCs and ECC

· reporting and demand notification to ECC

4.1.2.7 Logistics

Initial phase (ECC)

· Assessment needed resources based on limited information

· Primary allocation and mobilization of resources

Later phases (ECC/ Site management)

· Maintaining inventory missing/ dead/ injured/ sheltered/ evacuated individuals

· Disaster resource recruitment and allocation

· General supplies (Food, shelter, equipment for sanitation etc.)

· Non-medical evacuation

4.1.2.8 Evacuation of population

Initial phase (Hours/ Days)

· Evacuation to safe haven close to the site: Emergency services/ Rescue personnel

Later phases

· Evacuation to temporary dwellings: Emergency services/ Rescue Personnel/ Local Authorities

4.1.2.9 Emergency shelters
Immediate (Hours/ Days)

· Tents, pit-latrines, mobile kitchens, emergency water supply, emergency food supply, heating, lights: Civil Protection

Temporary (Weeks/ Months)

· Temporary housing, food supply, water supply, electricity, sewage: Local Authorities/ Civil Protection

4.1.2.10 Information

Internal reporting (Site management/ ECC)

· Regular reporting on progress (at given intervals)

· Specific reporting on milestones/ significant achievements or problems (ad hoc)

Reporting to media (ECC)

· Press releases

· Press conferences

· Interviews

Liaison affected population (ECC)

· Relatives call-centre and conference facilities

· “I am alive” to/ from site

4.1.3 Entities involved

Depending on local/ national organization of services and division of tasks/ responsibilities, the entities involved and their individual areas of work may differ. Table X provides a overview of entities that are most commonly involved, and for which responses they are mainly involved. Depending on the severity of the earthquake, resources may be drawn nationally, regionally and internationally (e.g. involving fire-fighters from several countries)
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Entities	
  involved	
  in	
  the	
  handling	
  of	
  a	
  major	
  earthquake
Task Sit.	
  Assesm. SAR Triage First	
  Aid Fire	
  fight. Chemical	
  inc.Logistics Med.	
  Evac N.Med	
  Ev. Em.	
  Shelter Information
On	
  Scene
Members	
  of	
  public x x x
Site	
  manager x x x
Police x x
Fire/	
  rescue x x x x x
Health x x x x x
Civil	
  Protection x x x x x x x
NGOs x x x x x x x
Defence x x x x x x x x x x x
Local	
  Authorities x x x x
MNOs x
Utilities x
Transport	
  companies x x
Off	
  Scene
PSAP x x
ECC x x x x x x x x x x x
Hospital x x x
Civil	
  Protection x x x x x x x x
ATC x x x
NGO x x
Local	
  Auth. x x x x x
Central	
  Auth. x x










Entities	involved	in	the	handling	of	a	major	earthquake

Task Sit.	Assesm.SAR Triage First	Aid Fire	fight.

Chemical	inc.

Logistics Med.	Evac N.Med	Ev. Em.	Shelter Information

On	Scene

Members	of	public x x x

Site	manager x x x

Police x x

Fire/	rescue x x x x x

Health x x x x x

Civil	Protection x x x x x x x

NGOs x x x x x x x

Defence x x x x x x x x x x x

Local	Authorities x x x x

MNOs x

Utilities x

Transport	companies x x

Off	Scene

PSAP x x

ECC x x x x x x x x x x x

Hospital x x x

Civil	Protection x x x x x x x x

ATC x x x

NGO x x

Local	Auth. x x x x x

Central	Auth. x x


4.1.4 Quantitative timeline

A major earthquake will lead to a series of activities/ tasks distributed over time. Annex B gives an example of how this could happen. In reality the times will vary, but the sequence of response-tasks will be as described below????. 

5 Information Exchanges
The information exchanges concern those between all of the entities and individuals involved as defined in clause 4.1.3. The general flows of information exchanges are common to the Emergemcy Scenarios in Parts 1 & 2 of this specification and are shown in Figure 5‑1 below.

RJM: Reference to EMTEL???
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Figure 5‑1: Earthquake scenario information flows

This scenario has multi-disciplinary rescue teams: for example discipline A (Fire& Rescue team), Discipline  B (Health and medical emergency team) and Discipline C (police or state armed forces).

5.1 Characteristics of Information Exchanges

5.1.1 Communications services requirements

With respect to Figure 5‑1, the efficient exchange of information a single discipline team, between ECCs and the mobile, and between a temporary task force/command centre and a permanent PSAP/ECC may be facilitated by a number of communication services, described below.

5.1.2 Speech services

Speech services are currently the most instinctive and most used communication services in emergencies, and this is likely to remain the case for years to come. For speech services there exist several universal requirements, characterized by:

Speech intelligibility and quality: that received speech is capable of being understood reliably and some cases high speech quality is desirable.

Call setup-time: short call set-up times enable rapid communication of relevant information.

End to end delay: in addition to the call set-up delay, it is recognized that where a duplex voice communication system imposes an end to end delay of over 500 ms there is degradation in the voice quality (International telephone connections and circuits - General Recommendations on the transmission quality for an entire international telephone connection One-way transmission time, ITU‑T Recommendation G.114).

Also underlying networks (e.g. satellite and terrestrial) should have the capability to handle prioritized calls correctly, including the capability of pre-emption of unprioritized calls. Transit networks should convey priority related signalling in order to support end-to-end priority.

5.1.2.1 Point To Point Speech Services

Point to point duplex voice communications are required for many instances to provide communications, particularly between different authorities e.g. between commanders of different emergency services, between emergency service staff and external specialists.

5.1.2.2 Group Speech Services

Some examples of groups are:

Talk group: Point-to -multipoint group addressed communication established within a selectable predefined area. The coverage is associated to the group number and may be different of the total coverage. Resources are allocated all the time.

Emergency services call (authority to authority): Two options are possible:

· Automatic call set-up of a pre-emptive open channel.

· Using a pre-emptive priority, a predefined user (e.g. ECC) shall establish a call chosen on an operational basis.

Intrusion: This service shall allow an authorized user to intervene in an ongoing authority-to-authority call.

Priority call: This service shall allow a call to proceed before any other call with lower priority. The priority level can be assigned according to various criteria.

Dynamic group number assignment: This service shall allow a served user or an authorized user to create, modify and delete a group (dynamic regrouping/group merging).

5.1.2.3 Push To Talk (PoC)/Command and Control (C&C) features

Communication should require as little bandwidth as possible. Preferably it should not occupy lines permanently (as most of the group communication services mentioned above do) but data or voice should only be transmitted if information is actually exchanged. This holds especially for emergency communications characterized by many short speech items transmitted between talk group members over a certain period of time (e.g. giving and receiving instructions in C&C communication).

To facilitate this simplex communication services like push to talk can be used. PoC helps to avoid network congestion by transmitting voice over a data channel (GPRS, UMTS) and thus can be used even in times of high traffic on the communication network. Furthermore PoC provides flexible management of user groups.
5.1.2.4 Video Tele-Conferencing

VTC may be required to enable effective coordination between services at a command level or below. VTC services may be utilized to provide reconnaissance information from the incident back to control rooms. Note that  near-real-time video streaming can be considered as a data service (see below).

5.1.2.5 Data services

Data services are used to provide a large number of applications which can have widely differing requirements in terms of capacity, timeliness and robustness of the data service. Ideally, the communication networks should support the required data throughput and minimize end to end delay, especially for applications such as real time video. Noting the extreme circumstances which may be in force during an emergency, it may be desirable for networks to degrade gracefully when user requirements exceed the agreed levels of service.

Table 1 shows the diverse needs of data applications. Where data applications share the use of a data transmission capability, provision of sufficient capacity and effective management must be provided to ensure application data is communicated appropriately.

Table 1: Requirements on data applications (Source: TS 102 181)

	Service
	Throughput
	Timeliness
	Need for preservation of data integrity

	Email
	Medium
	Low
	Low

	Imaging
	High
	Low
	Variable

	Digital mapping/ Geographical information services
	High 
	Variable
	Variable

	Location services
	Low
	High
	High

	Video (real time)
	High
	High
	Low

	Video (slow scan)
	Medium
	Low
	Low

	Data base access (remote)
	Variable
	Variable
	High

	Data base replication
	High
	Low
	High

	Personnel monitoring
	Low
	High
	High


Throughput: data volume in a given time.

Timeliness: importance of the information arriving within an agreed timeframe.

Preservation of data integrity: how (reliable) free from bit errors the information transmission needs to be. 
E.g. a bitmap image with some errors is still useable; a jpg image with some bit errors may be unreadable.

5.1.2.6 Paging (short message) Services

Paging services are used by a variety of authorities in order to contact their personnel, and paging services are available from a variety of networks and technologies. The network needs to be able to identify the requested authorized emergency agent(s), and then deploy the appropriate technology to contact them. This requirement may encompass different communication network technologies, services and applications such as paging, presence, texting, etc.

5.1.2.7 Status Monitoring and Location Services

Status monitoring includes a wide variety of parameters, e.g. breathing air tank levels, accountability monitoring, distress buttons and vital signs monitoring. Location services provide real-time information regarding the position of personnel or vehicles to a Command Post (CP). This information may also include status information regarding the person or vehicle. The service may require frequent transmissions to update position; the amount of data transmitted is likely to be small when location is based on satellite-based solutions, but can be quite extensive when location is to be calculated inside buildings as other technologies may have to be used. Location reporting services may be one-way with no acknowledgement, necessitating a robust communication mechanism. Position information may be considered sensitive in some emergencies and may require security mechanisms to protect the data.

Table 2 shows a summary of characteristics of the identifed communication service. Satellite and terrestrial communication networks should be able to provide the required data rates and QoS provisioning parameters.

 [HC: The table is copied from Widens project deliverable D2.1, but I could not obtain the original reference.  Can Anton or Julian help to identify a similar information, espcially if it is ETSI document, thanks ]
Table 2: Characteristics of the identified communication services (Source Widens project D2.1)
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7.1.2
Communications flows 
Based on an assessment of the currently used communication services within the public safety sector it can be concluded that public safety mobile communications are voice-based with widespread use of group calls (“network-centric”
), also called talkgroups. These are called Push-to-talk calls (PTT calls) Point-to-point voice calls (P2P calls) are also used specially by emergency managers.

According to user comments, positioning information of emergency units deployed in the disaster area is also currently in used in most of Public Agencies that counts on narrowband data channels of TETRA technology. However, there is a trend towards using a range of data applications alongside traditional voice applications to enhance communications. Data services have widely differing requirements in terms of capacity, timeliness and robustness of the data service. 

Some the communication flows between various entities (in Figure 1) are described below: 

5.1.2.8 FRs – FRs

For example, the First Responders (FRs) in each emergency team (Discipline  A, B or C) has its own and unique talkgroup. 

5.1.2.9 FRs – corresponding CP

Bidirectional voice communication is allowed between the FRs and their Command Post (CP) since they share the same voice group. 

Bidirectional data communication is allowed also between FRs and their CP primarily for geo-positioning applications. Special data services are required for the Fire & Rescue discipline  in hot area since they may carry special equipment which needs to transmit data to the corresponding CP. Examples of this equipment are wearable biometric sensors, radiation or gas sensors, video cameras, positioning equipment. CPs should have equipment to receive, integrate and display all these data acquiring valuable risk management information. Crucial actions are allowed, i.e. FRs could be rescued if irregular vital constants are observed. FRs will receive alerts, positioning information, commands to proceed, etc, through voice communication or data displayed in their user interface. 

5.1.2.10 CP – CP

In the case several CPs are deployed they all should have bidirectional communication among them sharing valuable risk management information from their corresponding Emergency Agency.  

5.1.2.11 CP – EATF 

All CPs deployed in the disaster area and the global coordination centre (Emergency Authority Task Force, EATF) in Figure 1, should have bidirectional voice and data communication among them sharing valuable risk management information or commands to proceed. 

5.1.2.12 CPs – External entities

Certain CPs have bidirectional communications with external entities with or sometimes without the intervention of the EATF, such as Fire & Rescue communicate with medical vehicles with hospitals. In addition to current operational practices where just voice calls are performed, paramedical users have suggested to enable ambulances to send data files with injured victims lists or electrocardiogram (ECG) traces to the hospital to reduce reaction time attending the victims.

5.1.2.13 CPs – External information

It is desirable for CPs to have external connections in order to enhance effectiveness of the operational procedures. One example is access to detailed maps for geo-localization support units would receive detailed information of the target location. Another application could be accessing the Fire Risk Assessment Indices of the affected area which takes into account baseline vegetation information (vigour, condition, etc). Access near real time satellite images is a new service provided by current observation LEO satellites in charge of image acquisition of the hot spots within several hours from the start of the emergency.

7.1.2
Communications flows 

[HC:  This is a forest fire example from MONET deliverable D2.4. I was wondering if we could scale it up (e.g. 10 time) for an earthquake scenario.  May be Anton and Egil could comment here]
First emergency units arrive on the biggest fire centre. Emergency responders establish command post and fire officials assess situation.

6 fire-fighters of each squad approach the wildfire in order to extinguish it, not separating more than 300m from their auto-pump vehicle since this is the maximum hose extension. Thus, the auto-pump team, the driver and a fire-fighter, remains in the auto-pump to maintain the water supply. The rest of the emergency responders remain also in the warm area.

Two Police patrols detect the smaller forest fire centre 5 kilometres away from the previous one. The police units alert habitants for evacuation and contact the Police CP in main fire centre to ask the BO for support units. Finally, three CPs and their corresponding FRs are set up in hot and warm areas of this second fire centre, starting the second emergency phase which involves higher number of communications since more emergency responders are present in the scenario. 

It will be assumed that 15 affected people have to be carried to the nearest hospitals.

The players and vehicles (CP included) finally deployed in each fire centre are summarized in Table 3Error! Reference source not found..

Table 3: Example communications requirements for forest fire scenario (Source MONET project D2.4)
	COMMUNICATION REQUIREMENTS IN the biggest forest fire centre

	Public safety agency
	Service in use
	Users
	SAT MANET/SAT

	Comm. flow
	Requirement level
	Occurrence

	fire brigade in 

hot area
	PTT Voice Call
	120
	MANET/SAT
	Fire Brigade CP from/to fire-fighters in hot area
	Mandatory
	926,4 PTT/15 minutes during busiest hours

463,2 PTT/15 minutes during regular hours

	
	Personnel monitoring
	120
	MANET/SAT
	Fire-fighters in hot area to CP
	Required 
	Nominal each 5s while moving.

	
	Location services
	120
	MANET/SAT
	Fire Brigade units (pedestrian) to CP
	Mandatory
	Nominal each 1,5 minutes while moving. 

Each 5 mins if stopped.

	
	Real Time Video
	20
	20 Fire-fighters to CP


	20 Fire-fighters in hot area to CP
	Desirable
	20 transmitting  continuously during all disaster 

	fire brigade in 

WARM area
	P2P Voice Calls
	1CP
	SAT
	Fire Brigade CP to BO and other CPs
	Mandatory
	12 P2P/h

	
	PTT Voice Call
	40
	MANET/SAT
	Fire Brigade CP from/to fire-fighters in warm area
	Mandatory
	308,8 PTT/15 minutes during busiest hours

154,4 PTT/15 minutes during regular hours

	
	Location services
	40+20 
	MANET/SAT
	Fire Brigade units (pedestrian and vehicles) to CP
	Mandatory
	Nominal each 1,5 minutes while moving. 

Each 5 minutes if stopped.

	
	Real Time Video
	1CP
	SAT
	Fire Brigade CP to BO
	Desirable
	1 transmitting  continuously during all disaster

	POLICE DEPARTMENT
	P2P Voice Call
	1
	SAT
	Police CP from/to BO and to other CPs
	Mandatory
	12 P2P/h

	
	PTT Voice Calls
	10
	MANET/SAT
	Police CP from/to policemen
	Mandatory
	77,2 PTT/15 minutes during busiest hour

38,6 PTT/15 minutes during regular hours

	
	Location services
	10+5
	MANET/SAT
	Police units (pedestrian and vehicles) to CP
	Mandatory
	Each 1,5 minutes while moving. Each 5 minutes if stopped.

	Medical services
	P2P Voice Call
	1CP
	SAT
	Police CP from/to BO and to other CPs

Medical CP to hospitals
	Mandatory
	12 P2P/h

30 P2P during all disaster considering 15 victims

	
	PTT Voice Calls
	30
	MANET/SAT
	Medical CP from/to doctors/nurses
	Mandatory
	231,6 PTT/15 minutes during busiest hour

115,8PTT/15 minutes during regular hours

	
	Location services
	30+10
	MANET/SAT
	Medical units (pedestrian and vehicles) to CP
	Mandatory
	Each 1,5 minutes while moving. 

Each 5 minutes if stopped.


5.1.3 User requirements for Information Exchange

For each  information exchange, a list of factors that will impact the dimensioning of the communication deployment. 

For each service, user requirements and dimensioning aids to be provided. User requirements include information such as the expected reliability and end-to-end delay experienced by the communication. Dimensioning aids encompass data such as the expected quality for data/voice communication (type of applications: delay for web browsing, SMS versus e-mail, Communication duration, voice versus videoconferencing, number of simultaneous users…). With a combination of user requirements and dimensioning aids, based on this document and according to a given technology it should be possible to assess the amount of resources required. However the detailed technological descriptions are not part of the proposed work.

During the process of dispatch, the following information will need to be exchanged between ECC and the resources: 

· Availability and position of resource

· Particulars and location of site

· Progress report of resource (e.g blocked roads)

· Alternative routing of resource

· Resource arriving on site

6 Topology Model
A textual, graphical or mathematical topological model showing how end-users are deployed/move in their field of activity. This topological model may make reference to existing work but it must be part of the reference scenario.

It should include or define constraints impacting the networks formed from the various information exchanges. These constraints are  –  for example  –  derived from the mobility patterns of the users. From a technology standpoint, mobility patterns yield representative figures for wireless links lifetime and environment.
Annex A (informative):
Major Recent Earthquakes 
	Europe
	
	
	
	People
	buildings
	

	Date
	Country
	Place
	Mag
	Killed
	Injured
	Affected
	homeless
	demolished
	damaged
	Cost

	
	
	
	
	
	
	'000s
	'000s
	
	
	MEuro

	20/05/2012
	Italy
	Emilia
	6
	24
	350
	25
	20
	
	
	15800+

	11/05/2011
	Spain
	Lorca
	5.3
	10
	167
	15
	
	
	
	200

	06/04/2009
	Italy
	L'Aquila
	6.3
	295
	1600
	56
	50
	
	10000
	2500

	07/09/1999
	Greece
	Athens
	5.9
	143
	
	115
	
	2,700
	35,000
	4200

	
	
	
	
	
	
	
	
	
	
	

	Outside Europe
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	11/03/2011
	Japan
	Honshu
	9
	20000
	
	370
	
	
	
	210000

	12/01/2010
	Haiti 
	Haiti 
	7
	222500
	
	3700
	
	105,000
	188,383
	8000

	30/09/2009
	Indonesia
	Padang
	7.5
	1200
	
	2500
	
	
	
	2200

	12/05/2008
	China
	Eastern Sichuan
	7.9
	87500
	
	4600
	
	
	
	85000


Sources: EMDAT, USGS 
Annex B (informative):
Fictive example scenario timeline

Day 1: 

0.00: Earthquake, power cut ECC, generator starts. Intranet (Fiber) seems to function locally. Internet connection lost

0.02: Members of public: Try calling emergency number, no connection.

0.05: 

· PSAP: Reports to ECC via intranet that they have a power cut, generator has been started but all incoming public lines are non-fuctional. ECC starts mobilizing resources according to plan, PMR not functioning. 

· On site: Able-bodied members of public start evacuating the injured to open spaces, first aid initiated. 

0.07: ECC: Reports to RCC via satellite terminal that they have lost communication, information received that sensors have identified an EQ with EC within the area of the ECC. 

0.10: Member of public reaches ECC via satellite terminal: Severe damages/ flashflood in central area of the city. 

0.11: ECC: General alert submitted on PMR/ intranet, resources dispatched to emergency area. 

0.12: ECC/ RCC: Requests: Air force resource (surveillance) 

0.15: Emergency service vehicle (police) arrives on scene. Confirms report of serious damage including collapsed building.

0.30: First SITREP: 

· Collapsed buildings: Blocks of flats, shopping center, industrial site

· Considerable damage to all kinds of infrastructure, including roads and telecoms. 

0.50: 

· Additional resources (fire/ rescue and ambulance) arrive on scene

· Request for Civil Protection assistance

1.10: 

· Fire/ rescue: Parts of area cleared safe and SAR activities start

· Ambulance: Initial area for triage/ first aid established, activities started

1:15

· Risk of chemical pollution is realized, expertise requested

1.29: 

· Explosion and fire in commercial center, fire fighters and smoke divers needed

· SAR personnel to be withdrawn from areas at risk

· Further details on dangerous substances requested from ECC.

1.45: 

· Affected individuals. 

· Estimated number of individuals affected: A

· Un-injured individuals: B

· Injured individuals: C

· Individuals not accounted for: A – B – C

· SAR: Ongoing, reported need for more resources, incl. rescue dogs

· Health: Need for further resources, both specialists and nursing personnel

· Area for safe haven is decided upon

2.15

· Site manager reports need for further resources, exceeding those available regionally

· ECC realizes that it will not be possible to evacuate all individuals out of the area, preparation of emergency shelters within safe haven is initiated

· Press center established at ECC

2.35

· Fire reported as extinguished, SAR can continue in affected area. 

· Assessment of hospital needs, plans made for referral to other health facilities regionally and nationally

3.30: 

· Affected individuals. 

· Estimated number of individuals affected: A

· Un-injured individuals: B

· Injured individuals: C

· Individuals declared dead: D

· Individuals not accounted for: A – B – C – D  

· NGOs, including rescue dogs, arrive on scene, are allocated tasks by site management

4.00: 

· Regional/ national resources arrive 

· A supply chain to the safe haven is established

· Safer drinking water

· Food

· Pit latrines

· Shelters (tents, heating, lights, blankets, matresses etc)

· System for medical evacuation is established, the needs are bigger than the capacity

· Triage/ first aid points are overloaded

· Plans for referral to international health facilities in progress, systems for triage in that area are made and agreed with site management

5.00: 

· International resources start to arrive

· Affected individuals. 

· Estimated number of individuals affected: A

· Un-injured individuals: B

· Injured individuals: C

· Individuals declared dead: D

· Individuals not accounted for: A – B – C – D  

7.00

· SAR activities continuing, need for replacement of peersonnel

· Medical evacuation continuing

12.00

· Affected individuals. 

· Estimated number of individuals affected: A

· Un-injured individuals: B

· Injured individuals: C

· Individuals declared dead: D

· Individuals not accounted for: A – B – C – D  

· Temporary GSM network made available in parts of the area

· Centers for relatives established in non-affected areas, communication links (“I am alive”) starting to work. 

Day 2:

· SAR, triage and first aid activities continuing

· Inventory of destroyed infrastructure

· Plans for evacuation and temporary dwellings in progress

· Storage for deceased being prepared

Days 3-5:

· SAR activities continuing, but at a lesser scale

· Triage/ first Aid at a much lesser scale

· Medical evacuation completed. 

· Non-medical evacuation still ongoing

· Infrastructure, particularly roads, electricity and telecoms still lacking but in progress

· Supply chains for safe water and food established

· Systems for sanitation in progress

Days 6-10: 

· Search activities still ongoing, but now more guired towards removing dead bodies

· Identification of dead ongoing

· Re-establsichment of construction of infrastructure ongoing

Days 11 ++

· Activities gradually shift towards re-construction and re-establishment of services
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� “Network-centric” refers to sharing of information between people and devices in a many-to-many (group) configuration, as is often used within the public safety sector)


� SAT means the communication will go through satellite link. MANET/SAT means satellite access is used as back up.






Ark1

		Entities involved in the handling of a major earthquake

		Task		Sit. Assesm.		SAR		Triage		First Aid		Fire fight.		Chemical inc.		Logistics		Med. Evac		N.Med Ev.		Em. Shelter		Information

		On Scene

		Members of public		x						x														x

		Site manager		x												x								x

		Police		x		x

		Fire/ rescue		x		x		x				x		x

		Health		x				x		x				x				x

		Civil Protection		x		x		x		x						x				x		x

		NGOs				x		x		x		x		x				x		x

		Defence		x		x		x		x		x		x		x		x		x		x		x

		Local Authorities		x												x						x		x

		MNOs														x

		Utilities														x

		Transport companies																x		x

		Off Scene

		PSAP		x																				x

		ECC		x		x		x		x		x		x		x		x		x		x		x

		Hospital		x						x								x

		Civil Protection		x		x		x				x		x						x		x		x

		ATC				x												x		x

		NGO		x												x

		Local Auth.		x												x				x		x		x

		Central Auth.														x								x
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