Page 4

Guidelines for Implementation of Satellite Telecommunications for Disaster Management in Developing Countries

Draft  - June 25, 2009

1. Introduction and Scope

1.1. In the wake of recent natural and man-made disasters, critical lessons have been learned about the necessity of communications networks and technologies in disaster management, including response, relief and recovery.  Complete or partial breakdowns of communications systems challenge relief efforts and underscore the need for Administrations and organisations to develop or modernise disaster preparedness plans to include more reliable and redundant communications systems.  As satellites are not as susceptible to disruption during natural or man-made disasters, satellite applications have been demonstrated as an essential component of any country’s disaster communications management strategy.  
1.2. Space-based technologies are an integral part of disaster communications management frameworks at all levels.  ITU-D SG2 has already environmental monitoring and disaster prediction and detection (as explained in ITU-D SG2 Report on Use of Remote Sensing for Disaster Predication, Detection and Mitigation (insert link to final report)), this Report focuses on the implementation of satellite based technologies and applications for disaster preparedness, response, relief and recovery.
1.3. This Draft Report draws upon the ongoing work of ITU-D Programme 6, as well as activities by the ITU-R and ITU-T, to provide an overview of satellite communications technologies and applications appropriate for disaster response and relief and offer implementation guidelines for developing countries.   In some cases it incorporates material from published ITU‑R and ITU‑T Recommendations.   It provides an overview of technologies, however, readers are encouraged to review the list of associated ITU reports, resolutions and recommendations referenced in the Annex for additional detail on the technologies described.  This report is intended for policymakers, disaster relief officials, and emergency managers to provide guidance on consideration of satellite services for integration in disaster communications management plans and strategies. The Report includes case studies based on specific developing country experiences.  
2. Overview of Satellite Communications Applications for Disaster Management

Overview of Satellite Communications Applications for Disaster Management

There are numerous satellite networks in orbit which provide support for disaster relief operations on a global basis.  This section provides an overview of the wide range of available satellite services and technologies related to their applicability for disaster relief, response and recovery operations. 

Basic Characteristics and Functionality

Satellite services support a wide range of voice, data and video applications that enable first responders and relief workers to have access to critical communications when  the terrestrial network infrastructure is damaged or the PSTN is overloaded.  Satellite services are capable of addressing a wide range of communications requirements:

· Fixed-to-Fixed (connecting emergency response headquarters to the field)

· Fixed-to-Mobile (connecting emergency response headquarters to mobile response units)

· Mobile-to-Mobile (connecting mobile response units to teams in the air or at sea)

· Point-to-Multipoint (broadcasting critical information to citizens)

Satellite networks can provide last mile connectivity to remote areas, provide a rapidly deployable, short-term solution for emergency response or relief teams, and enable interoperability among user groups and between different systems and networks.  Importantly, satellite services can be particularly useful in developing countries where infrastructure may not have high levels of built-in redundancy to protect it from disasters, and in remote and rural areas where terrestrial networks may not be available.  In the case of a disaster, satellite applications offer reliable solutions that should be incorporated in some way into disaster communications management plans. 

The underlying technical characteristics of satellite systems make applications especially beneficial for disaster communications management:  

· Regional and/or global coverage (ubiquitous)

· Independence from terrestrial (local) infrastructures and oftentimes local power sources 

· Some systems are capable of connecting to public networks

· Rapidly deployable mobile and portable fixed solutions
· Offer redundancy, backhaul and surge capacity to complement critical terrestrial networks

FIXED SATELLITE SERVICE (FSS)

This section provides an overview of the use of systems in the fixed-satellite service (FSS) in the event of natural disasters and similar emergencies for warning and relief operations.  Detailed characteristics, operational aspects and ground segment deployment considerations for FSS systems are found in the ITU-R fixed-satellite service Handbook.  Detailed technical specifications of systems and terminal designs suitable for use for Emergency Telecommunications can be found in [Recommendation S.1001-1 “The use of small earth stations for relief operation in the event of natural disasters and similar emergencies.]
The Fixed Satellite Service typically refers to satellite services where earth station terminals located in a fixed position communicate with satellites typically in the geosynchronous orbit.  FSS systems typically deploy a bent-pipe architecture.  There also are applications that enable FSS systems to communicate with mobile platforms.   

FSS Applications 

FSS applications typically used for disaster communications operations include fixed VSAT, vehicle-mounted earth stations or transportable earth stations, with access to an existing satellite system.  Dishes for disaster relief and recovery are often smaller to allow for rapid transportation to, and installation at, the disaster area. It is also desirable that the system relies on widespread standards so that equipment is readily available and interoperability and reliability are ensured.

The basic communication architecture for relief operations should be composed of a link connecting the disaster area and designated relief centres, supporting basic telecommunication services comprising at least telephony, any kind of data (IP, datagrams, facsimile), and video.  FSS systems also support news gathering requirements that arise during disaster events.  For such transmission, digital transmission technologies are employed in most cases.  

VSAT Systems 

A very small aperture terminal (VSAT) is a type of earth station that is commonly used to meet emergency communications requirements.  A VSAT network consists of a pre-positioned, fixed or transportable VSAT that connects to a hub station to provide communications links to emergency response units and other related sites.  

Antennas typically range in size from less than one meter to five meters, depending on factors including the frequency band used.  They are mostly designed for fixed installation, but so-called “fly-away” systems are available for disaster recovery purposes and are transportable and quickly made operational with no special tools or test equipment for installation.  

VSATs and other earth stations may be divided into the following major subsystems:

· antenna,

· power amplifier,

· low noise receiver,

· ground communication equipment,

· control and monitoring equipment,

· terminal equipment, including facsimile and telephones,

· support facilities.

VSAT systems typically used for emergency response provide two way connectivity of up to several Mbps for applications including voice, data, video and Internet.  In order to best support requirements for disaster communications management, satellite solutions should be evaluated based on size, ease of installation and transportation, weight of materials, and frequency and bandwidth requirements.  Section 5 of this report provides additional guidelines on technology selection.

Transportable Earth Station System Description

For implementing small earth stations, efforts have been made to decrease the size and to improve transportability so as to ease their use for general applications. This allows the occasional or temporary use of these earth stations for relief operations anywhere a disaster might occur.  Such temporary earth stations are installed either in a vehicle or use portable containers with a small antenna.  In the 14/12 GHz and 30/20 GHz bands, most of the transportable stations have antennas with approximately 1.2 m diameters.  

The vehicle equipped earth station in which all the necessary equipment is installed in the vehicle, e.g. a four-wheel drive van, permits operation within 10 min of arrival including all necessary actions such as antenna direction adjustments.

A portable earth station is disassembled prior to transportation and quickly reassembled at the site. The size and weight of the equipment generally allow it to be carried by hand by one or two persons, and the containers are within the limit of the IATA checked luggage regulations. Total weight of this type of earth station including power generator and antenna assembly is reported to be as low as 150 kg, but 200 kg is more usual. It is also possible to carry the equipment by helicopters.

MOBILE SATELLITE SERVICE (MSS)

This section provides an overview of systems in the Mobile Satellite Service (MSS) and their applicability for disaster response and relief efforts.  Detailed characteristics, operational aspects and ground segment deployment considerations for MSS systems can be made in the ITU-R Mobile-Satellite Service Handbook.  Detailed technical information on the use of MSS for disaster relief can be found in [ITU-R Recommendation MOBDIS].

Systems in the Mobile Satellite Service (MSS) use portable satellite phones and terminals that can be mounted on ships, aircraft, trucks or automobiles – as well as carried by individuals.  Portable satellite telephones and broadband terminals that enable global coverage are the most widely used.  MSS applications are ideally suited for emergency response coordination, where disaster response scenarios might cover wide areas, as they support communications on the move.  Furthermore, most mobile earth stations (MESs) are battery powered, often with solar chargers, and so can operate for some period of time even if the local electricity supply is disabled.  There additionally are new hybrid applications which enable integration of satellite and terrestrial cellular technologies.  

MSS Orbits – LEO and GEO

MSS satellites are operated in the low Earth Orbit (LEO) and the geostationary-satellite Orbit (GSO), which has led to differences in network architecture and coverage areas.

Two different LEO system architectures have been employed. One is the bent-pipe architecture, by which the satellite acts like an RF transponder between the user terminal and a gateway. This architecture requires that both the user terminal and a gateway station are visible to the satellite at the same time in order to allow the user terminal to access to the system.

The second architecture is based on forming a “network in the sky” through use of Inter-satellite Links (ISLs).  Such a system provides full Earth coverage and does not require a terrestrial gateway in the footprint of the serving satellite.  A single gateway any place in the world is sufficient to provide access to the system.

Bent-pipe architecture is also used for GSO MSS.  However, with GSO MSS, the visibility limitation is of practically no constraint in view of the fact that at least one gateway station is always visible.

Some currently operational GSO MSS systems also have a multiple high gain-spot beam design, which provides the capability of digital beam forming and allows reconfiguration of the coverage and distribution of the system resources (spectrum and power) as and when needed. GSO MSS systems can provide wide-area coverage without the use of ISLs or multiple gateways.

MSS Applications

The MSS systems currently in operation are able to provide voice and data communications and access to the Internet. Further, these systems can facilitate access to public and private networks external to the MSS system. 

· Mobile voice 

· Short Messaging Service (SMS)

· Internet access to handheld terminals

· Broadband data

· Short burst data services

· Push-to-Talk Radio

· Environmental tracking and alerting via remote transmitters

· Data transfer, including live video (using links at least 64 kbps)

· Hybrid systems which integrate MSS and terrestrial wireless networks

MSS systems are also well suited to providing the distribution of information over widespread areas and of collecting information from remotely located transmitters over these same widespread areas. The information disseminated can be used to warn of impending disasters or announce relief provisions. Information useful in predicting impending disasters can be easily collected using unattended, remotely located transmitters. MSS systems may be used in conjunction with sensor or local environmental data collection systems to transmit such data back to a central location that would be responsible for making decisions based on this retrieved data.

Broadcast Satellite Service (BSS)

Recommendation ITU-R BO.1774-1 provides characteristics of satellite and terrestrial broadcasting systems used for disaster mitigation and relief operations. Detailed descriptions of these systems are also given as guidance. The aim of this Recommendation is to help permit the rapid deployment of equipment and networks currently available in the terrestrial and satellite-broadcasting services. These services can provide means for alerting the public, for informing them of preventive measures and for disseminating information on the coordination of rescue procedures.

The Recommendation also gives technical guidance on the improved usage of terrestrial and satellite broadcast services in cases of natural disasters and contains information regarding an emergency warning system (EWS).

3. ITU-D Programme 6: Description of Programme 6 activities and implementation of satellite applications for emergency telecommunications

4. Country Examples and Case Studies

4.1. This section compiles case studies considered throughout the 2006-2009 study period of Question 22/2.  The case studies describe various ways in which countries, particularly developing countries have implemented satellite applications and services for disaster response efforts and provides important insights into how such 

4.1.1. Doc. 2/31: Role of Satellite Telecommunications in Telemedicine during the Pakistan Earthquake (Pakistan)

4.1.1.1. The effectiveness of emergency, diagnostic and preoperative telemedicine during disaster relief operation is a major field of interest.  This case study describes the use of satellite links to support telemedicine operations following the 2006 earthquake in Pakistan, demonstrating the effectiveness of telemedicine in bridge the gap between the tertiary level health care setups and the primary healthcare facilities.

4.1.1.2. Material and Methods
The International Telecommunications Union (ITU) provided the Government of Pakistan with 40 Inmarsat Satellite modems during the earthquake of October 2005. 15 modems were provided to the Telemedicine & E-health training center Holy Family hospital, Rawalpindi. Mobile Telemedicine units were set up in the NWFP Province and Azad Kashmir. These were the worst hit areas by the earthquake.  Remote telemedicine mobile set ups were stationed at Shohal Najaf field hospital Balakot NWFP, Hattian Bala and Muzzaffarabad in Azad Kashmir to cater to the emergency and diagnostic medical needs of the affected areas of the earthquake. Equipment used was an IBM notebook, INMARSAT Satellite IP modem, webcam and digital camera. A short training was given to persons conducting this study at the e-Health training center at Surgical Unit II Holy Family Hospital Rawalpindi.

4.1.1.3. Results
This is a unique experience of the role of Mobile Telemedicine Units in the wake of disasters. Results of experiences at Balakot - a study of 28 patients are included in this study, who were present at the Shohal Najaf field hospital. All these patients were provided with teleconsultations and the referred cases were sent to the tertiary hospitals after doing a complete work on lab reports and initial preparation for the surgeries. Their stay in the hospital was minimized and speedy treatment was ensured. 

A Mobile Telemedicine set up was provided to Cuban teams providing emergency relief at the camp in Hattian Bala.  This experience of complementing emergency relief work with mobile telemedicine units is extremely valuable and can easily be replicated and deployed on an urgent basis in the wake of disasters. 

4.1.2. Doc. 2/36: Complex usage of telemedicine as an integral element of the ICT system for providing assistance to populations that have suffered from emergencies Russian Federation

4.1.3. This section provides information on a project which established by «TANA computerized medical systems Ltd.» in collaboration with the Russian administration.  It describes satellite-based telemedicine support over three different disaster response stages.
Complex telemedicine help The first medical aid and sorting of the population which have suffered emergency situation – a complex Telemedical service of medicine of accidents on the basis of a Mobile Telemedical laboratories of various medical purpose works on this level.
OBJECTIVES OF THE SYSTEM FORMATION

In actual conditions characterized by significantly growing number of natural and technological disasters, terrorist attacks and local armed conflicts the role of specialized medical units capable to provide rapid and highly professional medical care to civilians in suffered areas sharply increases. In Russian Federation the function of such units play All Russian Disaster Medicine centre called “Zaschita” (ADMc “Zaschita”) and its divisions in Federal districts and territo​ries. Geographical peculiarities of many counties and lack of advanced and highly reliable communications infrastructure in some regions negatively influence on the capability of DMS units to produce effective estimate of emergency situation consequences, to develop and implement the coordinated and purposeful complex of organizational and medical meas​ures on their elimination. 

Generally the technological process of staff and DMS units responding on Emergency Situation (ES) is as follows. In the event of ES the corresponding information arrives to DMS staff, where it is analyzed and then the decision on sending the medical team to disaster area is made. If necessary the mobile multi-profile DMS hospital is deployed in this area. regional and territorial disaster medicine centres direct their specialized medical teams to ES zone. At that the rapidity, accuracy and adequacy of the decisions on determination of number and profile of medical personal in the team depends mainly on speed and accuracy of the information delivery on location, type and scale of ES, the number of victims, the level and features of damage, availability of local hospitals and their specialization, etc. the mobile multi-profile DMS hospital deployment time is about 1 day. 

According to concept of the field medicine the hospital carries out sorting of victims, produces first medical care and evacuates them to territorial hospital, renders assistance to victims with moderately hard wounding, determines the tactics of treatment and evacuates them to regional hospital. non-transportable patients are left in the field hospital capacity of the hospital is up to 1000 of injured per day. An average time of functioning in the ES zone is 7 to 10 days that can be prolonged up to 0 days. In the conditions of high loading, geographical remoteness from the medical centres, lack or destruction of communications infrastructure in the disaster zone and need in making vital decisions within the short time the quality of medical assistance can be improved owing to wide application of advanced information, communica​tion and telemedicine technologies.

Mobile and fixed telemedicine complexes as parts of the system provide efficient 4 hours communications for con​sultancy with specialized clinics and scientific centers of the state. this communication is needed during nearest time interval (10 to 0 days), when rapid diagnosis, ways for further medical treatment, places of hospitalization and necessity of surgical operations should be determined. It is also important on a longer time scale (above 6 months) when doc​tors can receive necessary information and consultations of leading specialists on further treatment and rehabilitation of injured. Out of the period of ES consequences elimination the mobile and fixed telemedicine complexes can be used for current medical investigation of population including mass screening on the corresponding territories.
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This station is equipped with the complex of diagnostic and therapeutic medi​cal equipment. there are autonomous tools of satellite communications, auton​omous power supply systems and “life-support system” providing comfortable working conditions for personal in any climate the station provides efficient diag​nostics of injured, information support and consultancies for medical personal. 

SCASENet: Prevention of epidemics and the control of conditions over the region. 

Objective of the SCAESNet project is considerable increase efficiency in fight with HIV, tuberculosis, malaria and other diseases. Proposed project based on telemedicine technologies and satellite communication is designated to accomplish a medical care break-through in the countries and allows to reveal diseased persons at earlier stages of the diseases when the diseases are not so contagious, and their treatment is more effective and cheaper.

PROJECT SCHEME:

International level:
Specialized foreign medical centers (for example in Russia) 

National level:

National hospitals equipped with telemedicine consultation offices 

regional level 

Hospitals located in regional (provincial, district) centers, equipped with telemedicine consultation of fi ces 

Local level:

Mobile telemedicine laboratories/units, equipped with low radiation digital X-ray equipment for lung investigation and other digital diagnostic equipment, telemedicine systems and satellite communication station, as well as life-support and autonomic power supply systems 

«MOBILE TELEMEDICINE UNIT»

· Mobile telemedicine unit (MTU) is the basic component of the SCAESNet project. The MTU is the leading telemedicine machine equipped for massive scale screening of large populations and provides primary medical care for individuals in undeveloped countries out of medical hospitals with help of telemedicine support and under control of the national medical centres. 

· Large groups, X-rays by low radiation digital equipment, sampling for biochemical express-investigations and to carrying out functional diagnostics. The MTU telecommunication and telemedicine equipment includes satellite communication station VSAT, equipment for telemedicine consultations support, including videoconference communication, workstations for radiologist and biochemist, local network. 

Multifunctional Mobile Postal Complex “Cyber Twin” designed for rendering social services to the population in the rural area, distant and hard-to-get-to regions. 

PURPOSES OF THE COMPLEX “CYBERTWIN”

Complex “CyberTwin” intended for providing social services, including mail communication, a package post and telemedicine services to the population resides in rural area, distant and hard-to-get-to regions. Complex “CyberTwin” designed for long raids and has a reserve of drinking water, fuel, expendables and medicines. 

The info-communication equipment of Complex “CyberTwin” includes video-conference system, allows to use it not only for rendering to population of mentioned services, but as a multifunctional interactive information center, including remote education (eLearning), realization of a various informational actions, explanations of various social and other questions, etc. For this purpose the big-screen video-and audio system can deliver in a set of info-communicational equipment of a Complex. 

The usage of “CyberTwin” complex adds to the existing stationery system of postal services in country-side, distant and hard-to-get-to regions, making it more effective and increasing quality of social services. 

“CyberPost” services:





Post communication services: 

Internet access providing with time-based or 


mail reception and delivery 

bite-based ratification ms office documents creation 

money transactions 

Documents scanning and recognition 



Periodicals subscription and delivery 

Documents copying 





mail-order goods services 

Documents printing 

Fax sending and receiving 

IP-telephony 

CD and DVD recording 
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· “CyberTwin” complex is installed in a special van truck based on off-road chassis. It is equipped with mail operator post, multiple Access module (mAm) “CyberPost” and telemedicine operator post with special equipment. 

· “CyberTwin” operator’s posts are provided with the access to telecommunication networks, Internet and Telemedicine networks through special communication equipment, including automated VsAT station (1 Kbit/sec). 

· All transmitted information is protected against unauthorized access. 

· The systems of independent power supply, water service and other allows self-suffice activity for complex “CyberTwin” and comfort for its crew amounting persons. 

· “CyberTwin” complex can be equipped with air condition and control vehicle location host system. If the “Cyber Twin” complex works in sunny region, it can be equipped with solar energy system power up to 0 W and more. For severe environmental conditions, in particular in a winter period or in tropical area, the complex can be equipped with quick-erecting and -remove pneumohangar. 

At the given stage special kinds of services which the victim of emergency situation cannot receive anywhere because of the destroyed infrastructure when branches of communication do not work neither bank, nor postal offices. The system “Cyber Twin”, being delivered and quickly unwrapped in the center of an extreme situation allows suffered to come and have an opportunity to call his native, receive money, to buy the ticket and necessary things and to leave from a place where the emergency situation has happened. In this connection a lot of social and humanitarian problems are solved because there is no necessity for creation of camps for victims of extreme situations, and a problem of identification of the person who was lost is also solved by using the means of the express train of the genetic analysis and through satellite telecommunication systems this information identifying the person is placed in uniform database of emergency situation in a real time mode. Then this information can be presented to relatives and the organizations leading search.

4.1.4. Docs. 2/37: Mission of disaster mitigation services in Indonesia as an application experiment on WINDS “Kizuna” satellite (Indonesia)

The Bandung Institute of Technology) has been conducting Basic Experiments jointly with JAXA (Japan Aerospace Exploration Agency), and another three Application Experiments:

1. Experiments on IP based Portable Rural Communication System using WINDS

2. Technical performance of WINDS Ka-Band satellite in Indonesia with its tropical environment

3. Development of Disaster Mitigation Management Support and Mobile Telemedicine by WINDS system:

a. To accomplish Disaster Rapid Respond Services

b. To Build a Satellite Communication Services that responds to crisis information needs, and translate data into simple and useful information for the end users to accomplish the mission

c. To refer to JAXA’s Sentinel-Asia, a Satellite Information Distribution Network for Disaster Management of Asia-Oceania.

TECHNICAL ASPECTS OF SENTINEL-ASIA

The proposed ‘Sentinel Asia’ system is to operate as a collection of national nodes, all in direct internet communication with each other, and uploading to the network simple, pre-processed satellite-derived information products for rapid incorporation into each nodes’ web-mapping system. The JAXA, AIT, Keio-University ‘Digital Asia’ project has offered to assist with establishment of hardware system in countries which require such infrastructure. A central data delivery portal (of full web-based mapping server) at ADRC HQ’s will help in provision of the relevant data products to regional emergency agency users and/or re-direction to the national nodes for more detailed information of specific in-country disasters.
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Figure 1 Proposed Concept of Operations: (E.g. distributed regional space-agency nodes)

Two types of nodes are envisaged: NODE_A (Satellite-data providers) : those that already operate satellite receiving stations and associated data processing and archiving and distribution centre (e.g. MACRES, EORC-JAXA, CRISP, LAPAN); and, NODE_B (‘Digital Asia’ nodes) those that receive the satellite information via the internet and then place it on the web-mapping system.
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Figure 2 Communication Configuration to be used in the experiment
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Figure 3 Strategic Disaster Management Cycles

EXPECTED NEW SITUATION

· Integration with Global Communication Network

· Ultra High Speed Communication Satellite

Real time Data acquisition Processing and Information Dissemination

· More Accurate Earth Observation Satellites

Precise location of landmarks streets, building, Emergency Services Resources, Shelters, and Disaster Relief Sites, and Evacuation paths.


· Introduction of GNSS (Global Navigation Satellite System)

Coupled with other space-based Remote Sensing System

· Specific Applications include:

Hazard and risk modeling of tsunami earthquake, storms, diseases pandemics; models of extreme oceanic, land and atmospheric phenomena as well as pandemic outbreaks; damage assessment using satellite and airborne sensors; damage and loss estimation

· Common Alerting Protocol (Cap), and its application. Refer to: Guidelines for the Content Standard of Alerts and Notifications in Disasters and Emergencies (Doc. RGQ22/2/008/-E, 12 March 2007)

This Document is intended for use of telecom operators, policy-makers and regulators to facilitate implementation of Common Alerting Protocol (CAP) standard for public alerting and hazard notification in disasters and emergency situation. CAP addresses the long-standing need to coordinate the information content across all the mechanism used for warning and alerts. Maintained by the Emergency Management Technical Committee of the Organization for the Advancement of Structured Information Standard (OASIS) the CAP is also becoming ITU recommendation.

PARTNERS AND NETWORKING

There are some institutions both in Indonesia and abroad that will closely working in the WINDS Application Experiments.

· Tokai University, Institute of Medical Research, Japan

· Ohkura National Hospital, Hibia, Tokyo, Japan

· JAXA’s Sentinel Asia, Bangkok

· APT Telemedicine Working Group, Bangkok, Thailand

· LAPAN Indonesia

· Hasan Sadikin Hospital Emergency Division, Bandung, Indonesia

· Army’s Central Hospital, Jakarta, Indonesia

· Padjadjaran University, Faculty of Medicine, Bandung, Indonesia

· City of Banjar, Health Stations, West Java, Indonesia

Many of these institutions have good experiences during the tsunami disaster in 2004 at Banda Aceh and heavy earthquake at Nias, and tsunami disaster at Pagandaran, West Java 2005

CURRENT NATIONAL DEVELOPMENT RELATED TO ICT

The DG. of Post and Telecommunication of the Ministry of COMINFO RI, is now ready to lauch our new “Road Map of National Satellites System” and “Road Map of National Information and Communication Technology System”, to which a “National ICT based Disaster Mitigation Management System” is now under construction.

4.1.5. Doc. 2/55: Satellite Communications for First Responders: Case Study on Chinese Earthquake (SES New Skies)

4.1.5.1. The following case study about the May 2008 earthquake in China highlights the response provided via FSS and BSS links, and demonstrates the benefits of satellite communications for first responders and to provide important information to citizens.
A fatal earthquake with magnitude 8.0 hit the Chinese province of Sichuan on May 12, 2008, resulting in a destroyed infrastructure and thousands of dead and injured victims.  When families from all over China tried to reach their relatives in the disaster region, almost no communication was possible.  The dialogue between command centers and first responder troops for a coordinated approach to allocate resources and relief goods was hardly possible. China hit its peak in preparing for the Olympics, and the world was watching this severe crisis and waiting for video footage from the epicenter region.

The earthquake in Sichuan caused widespread destruction to the regional communications infrastructure, and knocked out almost all terrestrial and mobile phone systems.

As China is an earthquake-prone region, the Chinese Earthquake Administration Bureau had already contracted in 2007 a satellite-based VSAT network, which came into operation for the first time in May 2008.  The nationwide network consists of 20 fixed stations, five vehicle stations and 16 Fly-Away stations covering Beijing and 19 Chinese provinces.

Disaster management VSAT network

An emergency VSAT satellite communication network based on ND SatCom’s SkyWAN® platform supported a coordinated relief effort between Chinese first responders in the command center in Dujiangyan, not far from the earthquake’s epicenter, and the Earthquake Administration Bureau’s command center in Beijing.  Immediately after the earthquake occurred, the nationwide network was split into two sub-networks: one for daily conventional data traffic and one dedicated to crisis communication with a hub station in Beijing; a fixed station in the Sichuan region and various vehicle-based stations and transportable Fly-Away antenna systems.  One vehicle station from Kunming, the capital city of the adjacent Yunnan province, was driven closely to the earthquake’s epicenter to establish satellite communications within the emergency network.  Additional Fly-Away and vehicle stations from Shijiazhuang (Hebei province) joined the emergency network to support disaster recovery communication services.

Applications

A total of eleven fixed and mobile stations formed an emergency network, enabling one-way high quality video transmission, two-way video conferencing, VoIP, data communication, file transmission and internet access 24/7.  Without any terrestrial facilities and only by means of the SkyWAN® satellite network, a large amount of images and videos of the earthquake area were transmitted from the disaster site to the Earthquake Administration Bureau in Beijing. Many video conferences were held, giving the central command unit a much better understanding of the disaster situation.

Satellite News Gathering for Local TV station

During the first two weeks after the earthquake, ND SatCom Beijing provided the local TV channel, Sichuan Broadcasting Group (SBG), with an SNG uplink for on-site news coverage. SBG operates a smaller SNG fleet in Chengdu, Sichuan’s capital with more than eleven million inhabitants.  Thanks to ND SatCom and the provision of an additional compactSNG vehicle, Sichuan TV’s broadcasting capacity was increased by 30% informing Sichuan’s 87 million inhabitants on latest developments in the crisis region – almost the only source of information during several weeks after the earthquake.

4.1.6. Doc. X/XX Use of Mobile Satellite Services to Support Gulf Coast Hurricanes (Iridium Satellite)
4.1.6.1. On August 28th , 2005, Hurricane Katrina hit the southern coast of the United States with devastating effect.  The storm surge breached the levees of New Orleans, Louisiana at multiple points, leaving 80 percent of the city submerged, tens of thousands of victims clinging to rooftops, and hundreds of thousands scattered to shelters around the country. Three weeks later, Hurricane Rita re-flooded much of the area. The devastation to the Gulf Coast by these two hurricanes places them among the greatest natural disasters in U.S. history.

The twin storms downed telephone poles and wires and caused long-term power outages, which prevented service to the digital gear and cell-phone towers that formed the terrestrial network.  When the bridge which connected New Orleans with the mainland collapsed, so did the fiber-optic cables that transported calls and internet traffic to and from the city.  The systems and devices that were most relied upon for day-to-day communications were rendered useless when they were most needed.

Due to their reliance on land, cell and radio-based communications, first responders could not communicate once the land-based infrastructure was damaged.  Key personnel could not talk to each other to coordinate rescue and relief operations in the immediate wake of the storms.  Moreover, even if systems were operational, they couldn’t ‘talk’ with other systems because there was no interoperability component connecting them.  There was a total breakdown in communications.

Due to integration of mobile satellite service (MSS) solutions into their disaster response inventory, the U.S. Government already had thousands of satellite phones available for deployment into the disaster area.   MSS handsets and devices provided the voice and data connectivity demanded by those responding to the hurricanes.  Essential, life-saving communications could now be delivered via satellite connections.  

Iridium Satellite is one of several MSS providers whose networks were relied upon following the hurricanes.  Iridium quickly moved MSS equipment into the hands of first responders at the federal, state and local levels.   In order to meet the surge in demand, Iridium shifted to a 24x7 manufacturing schedule and then worked to quickly move equipment directly from the manufacturing facility into the field.  Importantly, Iridium phones were not affected by the failed electricity grid, as their batteries could be charged using solar power chargers and chargers that could be plugged into cars.

In the first 72 hours of the disaster, Iridium traffic in the region increased more than 3000 percent, while the number of subscribers increased more than 500 percent.  The US Federal Communications Commission (FCC) also recognized the essential nature of satellite communications for response efforts.  To help accommodate critical network traffic and minimize the risk of congestion resulting from first responder use in the affected areas, the FCC granted Iridium use of additional spectrum to ensure needed connectivity.  The essential role of satellites in providing connectivity following these Hurricanes was evident, and since that time, more attention has been given to better integrating satellite communications systems into disaster response frameworks.  


4.1.7. In December 2008, a big fire Demonstration took place in France (Cahors) in order  to illustrate a crisis scenario showing all the potential risks . The civil protection has been involved within this as well as a firemen team.

4.1.8. Usage of satellite infrastructure to manage a disaster situation (France)
The usage of satellite infrastructure seems appropriate in connection with the alert issue in case of an occurrence of a disaster event. The integration of GSM networks into satellite networks with bandwidth on demand capabilities, and management of quality of service have been already performed and implemented within test equipments, and it is possible to send alert messages from portable devices and to receive acknowledgement messages within fixed or mobile environments. 

It is to be noted that this kind of equipment already exists and can be used in real emergency situations. It is possible to use FSS or BSS links to send and receive alert messages when the terrestrial infrastructure is down and is no longer in operation.
1. Usage of a telecom solution in case of a disaster

2.1 General presentation of 3 mobile solutions

Two existing vehicles have been modified:

·  Tracks (Astrium)

·  Mobidick (CNES)

One telecom solution has been designed and manufactured:

·  Recover (CNES/ Astrium)

Recover is a transportable (by helicopter/plane/boat/truck) kit of Telecom containers. These 3 mobile stations allow DVB/RCS satellite access for Voice and Ethernet/WIFI networks.

These 3 mobile stations are part of the TANGO (Telecommunications Advanced Networks for GMES Operations) project. Tango is an European Commission FP6 Integrated Project focusing on the use of satellite telecommunication solutions to serve the needs of the GMES (Global Monitoring for Environment and Security) community. The TANGO Voice Network is made of:

· GSM, DECT & VoIP cells, deployed on the field,

· satellite link managed by DVB-RCS Hub and remote terminal,

· Internet link that connects the satellite provider services hub to the GMES provider communication network,

· Intelligent Media Gateway (IMG) to allow access to the Public Switched Telephone Network (PSTN).


[image: image6]
Figure 1: Overview of Tracks, Recover and Mobidick solutions

2.2 Presentation of Mobidick

A demonstrator has been designed in order to face with difficult disaster situations where usual terrestrial communications are no longer in operation. Therefore, this demonstrator is able to perform the following capabilities.

· 
Establish mobile communications within the vicinity of the demonstrator from terminal to terminal.

· 
Establish mobile communications from terminal to the national or international network.

· 
Establish WIFI connections around the demonstrator.

· 
Establish internet connections through a satellite link.

· 
Possible connection to PMR (private Mobile Radio).

· 
Possible achievement of VPN (Virtual Private network) for the usage of governmental agencies and non governmental organizations.
The following picture shows the schematics of this demonstrator.

[image: image1.png]



[image: image7]
Figure 2: Overview of Mobidick

2.3 Presentation of Recover

Objectives

A mobile station: transportable, modular, compact, autonomous, ease to use, ease to interface with IP networks, interoperable:

· For voice communication and Internet access

· In emergency situations

·  For one or several groups of users (not only for one person)

·  Where there is no more Telecommunication means

Constraints

To be deployed:

· In isolated sites requiring short or even long network availability

· In all sorts of environments around the world

Specifications

· Full transportability: man, truck, boat, plane, helicopter

· A voice network (around the site, between other mobile stations, with the rest of the world) connected to the public network

· A data network connected to Internet

· Use of common and standard telecommunication system

· Logistic facilities

Solutions

· Small and light containers easy to move, filling eventually a big container for long distance trip

· Voice: DECT, WIFI transceivers and furnished handsets

· Data: Ethernet network and wireless WIFI network

· Satellite solution: European standard DVB/RCS

· Users accommodation: table, chairs and tent.
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Figure 3: Pictures of Recover

2. Conclusion

The usage of satellite infrastructure seems appropriate in connection with the alert issue in case of an occurrence of a disaster event.

The 3 mobile stations are operational:

· They allow to connect laptops or PDA by wifi to Internet, for sending emails, downloading pictures, establishing videoconferencing, etc

·  Thanks to VoIP, users can have phone calls between themselves around the stations, between the mobile stations, and of course from/to the public telephone network (fixed or mobile)

For voice, several handsets are usable:

· -Wired VoIP phones

·  DECT (cordless phones)

·  WIFI handsets

All these terminals are interoperable. The network radius coverage is 600 m for DECT and 300 m for WIFI. The GSM has been also tested during the development phase.

This kind of equipment has been tested within actual demonstrations and provided successful results. In 2008, a demo has been performed in the Southern part of France with the involvement of a large firemen team. This year, in 2009, another demo will be held in Portugal with The European Union and the authorities of Portugal for the simulation of an evacuation of population within the island of Madeira.

4.1.9. Include additional case studies based on work undertaken by BDT

4.2. Themes in implementation successes and challenges

A review of these case studies helps illuminate several key themes in how disaster communications management projects, particularly those relying upon satellite communications links, can be implemented successfully.  The following section provides additional detail and best practices for consideration of some of these elements.

· Satellite connectivity is essential:  these case studies highlight the important role that satellite links play in disaster response and relief efforts, given their geographic coverage, independence from terrestrial infrastructures, and mobile and transportable applications that can be used anywhere.

· Preparedness, preparedness, preparedness:  having satellite communications already on the ground when a disaster strikes, or integrated into a disaster communications management and response system, is the best way to ensure connectivity when and wherever a disaster strikes.

· National and Regional Emergency Communications Plans and Systems: Satellite-based services – FSS, MSS, and BSS – given the role they have played in recent disaster relief efforts, have increasingly been incorporated directly into national, regional and international disaster preparedness and response plans and projects.  Countries and organizations are taking steps to ensure that satellite systems are incorporated as back-up links or as primary communications mechanisms for disaster scenarios.

· Telemedicine – emergency medical care is very much a part of disaster relief and response efforts.  The presence of emergency medical units that can link to remote central healthcare centers can provide the additional added support for a surge in demand for urgent care.  Importantly, such telemedicine centers can serve rural or remote populations, particularly in developing countries, year-round to meet primary care needs.  

· Power supply – many projects have referenced the inclusion of independent power sources, and the use of solar powered batteries, to ensure continued functionality in the event of a failure of the power grid.

· Role of the media – the media plays an important role in delivering important information to citizens, and the additional presence of news organizations following a disaster results in a surge in activity.  Satellite news gathering links can help provide needed capacity to ensure that critical information gets to those in need. 

· Interoperability – communications between divergent systems and organizations is an essential component.  Systems should examine ways to ensure interoperability.  

5. Best Practice Guidelines for Implementation of Satellite Communications Technologies for Disaster Management

5.1. Guidelines for Technology Selection

5.1.1. Ensuring that the deployment can be made in isolated sites requiring short or even long network availability and in all sorts of environments around the world

5.1.2. Ensuring that the transport can be easily done:  man, truck, boat, plane, helicopter

5.1.3. Identifying appropriate satellite applications for specific geographical regions or disaster types, as well as the various phases of disasters – focusing on requirements of developing countries, Small Island Developing States, economies in transition and LDC’s

5.1.4. Identification of Disaster Phases (preparedness, response, relief and recovery and guidelines on applications/technologies (data, voice, fixed/mobile, etc.)

5.1.5. Coverage areas (MSS vs. FSS – global/regional/rural/weather considerations)

5.1.6. Interoperability considerations. A mobile station: transportable, modular, compact, autonomous, ease to use, ease to interface with IP networks, interoperable in emergency situations  for voice communications and internet access, not only for one person and when the other means of communications are no longer in operation.

5.1.7. Ensuring access for persons with disabilities and special needs

Preparedness is one of the most important aspects of disaster communications management, and has a particular emphasis for ensuring access for persons with disabilities and special needs.  Communications in the right time and right format should trigger most appropriate reactions that are determined by preparedness. Mobility, sight, hearing, intellectual capacity, cognitive characteristics, mental health, linguistic and cultural background, etc., all need to be addressed to build individual as well as community preparedness. Lessons learned from thousands of victims of Kobe, Japan earthquake was the fact that more than 90% of those victims were killed within 30 minutes after the earthquake. This surprising fact has changed the strategy to prevent loss of lives and shifted all efforts towards preparedness in the context of mainstream Disaster Risk Reduction. People need to help themselves and help each other’s neighbors first and foremost because rescue teams do arrive within 30 minutes when a wide area is hit by serious earthquake or major disaster event. When it comes to persons with disabilities, preparedness is even more critical.  The use of telecommunications/ICTs should be incorporated throughout the whole process of disaster relief and recovery, including planning and implementation including exercise of evacuation.  And within that context, it is take into account the ways to accommodate the specialized needs of those who are most at risk during the early phases of a disaster.

Autonomous power supply or solar powered batteries.

5.1.8. Satellite applications and National Emergency Communications Plans

5.1.9. The use of the capabilities of the Amateur Radio Satellite Service, complementing the other  applications of this service in emergency and disaster situations.

5.2. Licensing and Regulatory Implications

5.2.1. Licensing aspects of implementing satellite communications

5.2.2. Spectrum considerations

5.2.3. Barriers to use of satellite resources, including restrictions on import and movement of ground equipment (include reference to GMPCS MOU)

5.2.4. Best Practices

5.3. Discussion of Capacity Building and Training Components

5.3.1. Training is an essential component of disaster communications management and preparedness, particularly when considering satellite based equipment.  If personnel are unable to operate the equipment or keep systems and equipment maintained, there will be communications failures when links are most needed.  Satellite-based services are often used only as a back-up system when primary networks fail, and only imported into a disaster site when the need arises.  First responders or system operators may not have as regular interaction with satellite equipment as with other devices, so may not have the level of familiarity required to respond to a critical situation.  
5.3.2. While developments in satellite equipment have led to ease of installation and use, operators should be trained on any communications device or equipment.  For the smooth operation of satellite earth stations in the event of a disaster, regular training for potential operators and preparatory maintenance of the equipment is essential. 
5.3.3. The response to Hurricane Katrina highlighted the need for proper preparedness and training.  While emergency communications professionals often had MSS phones available for use when terrestrial networks failed, handsets had not been fully charged or first responders had not been familiar with the use of the phones.  It is essential that government officials, businesses, educational institutions and medical facilities who may need to rely upon satellite devices for critical emergency response operations be trained on the equipment so that they are prepared when the need arises.  It is also critical that equipment be maintained and functional for rapid deployment.
5.3.4. Administrations and organizations are urged to develop regularized approaches for the training of personnel and testing of equipment.  For three years now, in partnership with The Association of Public-Safety Communications Officials (APCO) International, Iridium Satellite has organized an annual Test Your Phone Week to encourage emergency workers and first responders to prepare now to ensure that satellite phones work properly.  The goal of the initiative is to increase satellite phone user preparedness and to help users confirm their satellite phones are ready to provide critical communications services before they are needed in an emergency.  Such annual reviews are a helpful way to ensure that systems and first responders are prepared.
6. ITU and UN mechanisms for enabling communications access during a disaster event

6.1 ITU established an inter-sectoral emergency telecommunications team in order to improve coordination of work between the three sectors i.e. ITU-D, ITU-R, and ITU-T. The publication of the Compendium of ITU'S Work on Emergency Telecommunications (2007)
 is a result of the team’s work. Programme 6 under the Telecommunication Development Bureau recently published the ITU Handbook on Emergency Telecommunications (2005)
; the Best Practice on Emergency Telecommunications (2007)
 and in coordination with the ITU-D Study Group 2 Question 22/2, the Guidelines on the Common Alerting Protocol (2009)
. Programme 6 of BDT also developed a document on emergency telecommunications technologies that was submitted to ITU-D Study Group Question 22/2 is being considered for publication after ongoing consultations with ITU-R and ITU-T. Consultations and information sharing is ongoing between the three Sectors and between their Study Groups and ITU-D Question 22/2.
6.2 ITU Framework for Cooperation in Emergencies

6.2.1   Given the role of telecommunications in disaster reduction is critical in order to improve the timely flow of crucial information needed for appropriate assistance to be delivered before, during and after the disaster, ITU forged several partnerships with the private sector to finance activities related to disaster mitigation.  Many of these partners have provided MSS handsets and other communications equipment, as well as free or reduced charges on airtime via their networks.  Over the past few years, ITU has been able to leverage these partnerships to provide direct assistance in a wide array of disasters. Some of the partnerships that resulted in ITU receiving financial and inkind contributions were with Iridium, Inmarsat Limited, Thuraya, Terrestar, ICO Global, VIZADA, and Saudi Telecom Company (STC). The following are some of the countries have benefitted from ITU’s assistance through the deployment of satellite equipment for voice and high-speed data to facilitate applications such as telemedicine: Sri Lanka, Pakistan, Suriname, Peru, Bangladesh, Uganda, Zambia, Indonesia, Myanmar, China, and Kyrgyz Republic. Detailed information is available at: www.itu.int/itu-D/emergencytelecoms
Five eminent persons were appointed to the High Level Panel for the ITU Framework for Cooperation in Emergencies (IFCE). The newest eminent person is the Chairman and CEO of Inmarsat satellite company.

6.3 UN Working Group on Emergency Telecommunications (WGET) – Role related to satellite component

The UN Working Group on Emergency Telecommunications brings together UN Agencies that have a role to play in emergencies, some key NGOs, and a number of private sector companies. ITU participates to provide technical inputs into the meetings.

6.4 Tampere Convention Implementation

5.3.5. The Tampere Convention on the Provision of Telecommunication Resources for Disaster Mitigation and Relief Operations covers all telecommunications without differentiation between terrestrial and satellite communications. Its implementation is essential for the full utilization of satellite communications in the service of humanitarian assistance.

The Tampere Convention has now been ratified by 40 states. The numbers are increasing as there are more than six countries that are in the process of ratifying this treaty. Entry of satellite terminals and other related equipment provided by ITU has been well facilitated by all countries affected by disasters.  The majority of those countries that facilitated the deployment of ITU equipment already ratified the convention. This is a positive sign as these countries are already implementing the treaty. ITU organized workshops have been held at national level and at regional level to help countries put in place a framework that would help them implement this convention. 

6. Conclusion

The usage of satellite infrastructure is adequate within the context of an occurrence of a disaster event. These guidelines should be carefully followed for the sake a better interoperability between the various telecommunication systems deployed within the disaster area.

ANNEX 1

List of ITU (ITU-R, ITU-T and ITU-D) Resolutions, Recommendations and Reports Applicable to Use of Satellite Communications for Disaster Relief

[Recommendation ITU-R MOB-DIS] 

Recommendation ITU-R S.1001-1 – Use of systems in the fixed-satellite service in the event of natural disasters and similar emergencies for warning and relief operations
Recommendation ITU-R BO.1774-1 – Use of satellite and terrestrial broadcast infrastructures for public warning, disaster mitigation and relief

ITU-T Recommendation X.1303 – Common alerting protocol (CAP1.1)

Resolution ITU-R 53 – The use of radiocommunications in disaster response and relief

Resolution ITU-R 55 – ITU studies of disaster prediction, detection, management and relief
Resolution 136 (Antalya, 2006) – The use of telecommunications/information and communication technologies for monitoring and management in emergency and disaster situation for early warning, prediction, mitigation and relief

Resolution 644 (Rev.WRC-07) – Radiocommunication resources for early warning, disaster mitigation and relief operations

Resolution 646 (WRC-03) – Public protection and disaster relief

Resolution 647 (WRC-07) – Spectrum management guidelines for emergency and disaster relief radiocommunication
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� The publication presents the work being undertaken by ITU’s three Sectors in the field of emergency telecommunications.


� This handbook addresses policy, regulatory, and technical issues related to emergency telecommunications and was produced by the ITU-D.


� The Best Practice on Emergency Telecommunications is a publication of the BDT that seeks to share information among ITU Member States on preparing and responding to emergencies through telecommunications/ICT. It presents case studies from ITU Member States.


� This publication is meant to facilitate the implementation of the Common Alerting Protocol standard for public alerting and hazard notification in disasters and emergency situations.
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