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Introduction

1) Purpose: To quantify supply-side indicators for
the reach of broadband networks.

2) Research: Desk research, primary research in
conjunction with ITU Regional Offices, and working
with partner organisations.

3) Validation: The map is validated by network
operators and administrations through the ITU
Regional Offices and recorded in the Validation
Framework.

4) Outputs: Broadband Capacity Indicators.
http://www.itu.int/itu-d/tnd-map-public/

Broadband Transmission Capacity Indicators
Underneath the map is a database, containing
records of each individual link. The following
indicators are either compiled or calculated from
this database:

Indicator 1: Transmission network length
(Route kilometres)

Indicator 2: Node locations

Indicator 3: EQuipment type of terrestrial
transmission network

Indicator 4: Network capacity (bit rate)

Indicator 5: Number of optical fibres within the
cable

Indicator 6: Operational status of the
transmission network

Indicator 7a: Percentage of population within
reach of transmission networks

Indicator 7b: Percentage of area within reach
of transmission networks


Presenter
Presentation Notes
This is the map of terrestrial fibre optic and microwave transmission backbone networks that we have been researching and compiling since October 2012, with the help and assistance so far of around 175 network operators, 100 administrations, and our colleagues at the UN Cartographic Section in New York. 

1) Purpose: To quantify supply-side indicators for the reach of broadband networks. Identify those areas (countries, provinces, districts) which are not currently served by high capacity terrestrial transmission backbones. ��2) Research: Desk research, primary research in conjunction with ITU Regional Offices, and working with partner organisations.��3) Validation: The map is validated by administrations, regulators and network operators, through the ITU Regional Offices and is recorded in the Validation Framework. ��4) Results: This enables us to produce the seven Broadband Capacity Indicators which appear in the table on the right. These indicators are calculated from the GIS data underlying the map.��
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UNCS Disclaimer: The designations ermployed and the presentation of rmaterial on this map do not imply the expression of any opinion whatsoever on the part of the Secretariat of the United Mations concerning the legal
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frantiers or boundaries, Dotted line represents approximately the Line of Contral in Jammu and Kashmir agreed upon by
India and Pakistan, The final status of Jammu and Kashmir has not yet been agreed upon by the parties, Final boundary between the Republic of Sudan and the Republic of South Sudan has not yet been determined,
Final status of the Abvei area is not vet determmined, A dispute exists between the Governrments of Argentinz and the United Kingdern of Great Britain and Northern Ireland concerning soversignty over the Falkland Islands
[Maluwinas),

Sources: UN Map base laver The baze map for this infographic is based on the UNmap database of the United Nations Cartographic Section. The UNmap is prepared at a scale of 1:1,000,000, UNmap is being updated on
& continuous basis, Transmission Map data The data for building the infographics have been collected throught Prirnary saurces: Reply to an official request for information [(RFI) docurnent has been sent to all Regions
outlining the purpose of the project for operators, indicating what level of detail is required, and what format the data is to be published, Secondary sources: ©n average, around 25 to 40% of the data was readily
available in the public damain, from operator websites, annual reports, company presentations, and presentations at industry conferences, Partnership: & number of arganizations do already research and produce
transrission network maps for particular countries or regions, for various technical reasons, Wherever possible, partnerships with these organizations were established, to seek permission to display their network maps
work through the ITU waorld transmiszion map, The collection of data as well as their validation from concerned OperatorsfAdministrations iz curkently a work in progress, The source for the Azian Highway and Trans-Asian
Failway networks is the ESCAP Secretariat, Submarine Cables Data concerning submarine cables are provided by TeleGeography, The data for submarine cables displayed in this map are dated 31 March 2014 and it will
be constantly updated with new data available at TeleGeography’s GitHub account (hitps:f/github. comftelegecgraphy/www. subrmarinecablemap.com). For more information: http/fwww. submarinecablermap. cam

http://www.itu.int/itu-d/tnd-map-public/
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Presenter
Presentation Notes
The map is accessible at the link shown at the bottom of the page. This is like the world’s largest jigsaw puzzle. As you can see, we have mapped five regions so far (CIS, ARB, AFR, ASP and LAC), and there are still a few missing pieces of the puzzle which we are working to fill. Whilst we continue to consolidate the map for these regions, we also started mapping the Europe region in February 2014. 
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ITU Interactive Transmission Map Research Status: May 2014

Region CIS

Operators 21
Links 1,524
Nodes 970

Broadband Capacity Indicators

Countries 11
Total 12

Route Kms 331,299
Total Kms 476,751

10-km 85.5
25-km 170.3
50-km 218.0

ARB AFR ASP LAC EUR Total

17 21 47 56 35 197
726 1,642 3,882 2,876 1,725 12,415
591 1,442 2,861 2,289 1075 9,320

12 17 30 31 n.a. 101
21 44 38 33 43 191

94,286 145,931 456,754 260,315 116,406 1,404,991
197,272 358,721 10,255,072 712,984 116,406 12,117,205
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Population within range of operational fibre node (millions) Geography
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transrission network raps for particular countries or regions, for various technical reasans, Wherever possible, partnerzhips with thesze organizations were astablished, to seek permission to display their netwark maps=
work through the ITU warld transmission map, The collection of data as well as their validation from concerned OperatorsfAdrministrations is currently a work in progress, The source for the Asian Highway and Trans-Asian
Failway networks is the ESCAP Secretariat, Submarine Cables Data concerning submarine cables are provided by TeleGeography, The data for submarine cables displayed in this map are dated 31 March 2014 and it will
be constantly updated with new data available at TeleGeography’s GitHub account (hitps://github. comftelegecgraphy/www. subrmarinecablemap.com). For more information: http/fwww. submarinecablermap. cam

http://www.itu.int/itu-d/tnd-map-public/
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Presenter
Presentation Notes
As you can see, we have now also included submarine cables to the map, with the kind permission of TeleGeography who research and publish the Submarine Cable map. 

This table shows the status of map research as at May 2013. As you can see, the map contains197 network operators. The GIS database currently contains around 12,415 links and over 9,320 nodes. So far we have drawn more than 1.4 million kilometres of network into the map, and in total including desk research into route kilometres we currently have a record of a total of over 12 million route kilometres. We have now also compiled the Broadband Capacity Indicators for 100 countries. 
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UMCS Disclaimer: The designations ernployed and the presentation of rnaterial on this map do netimply the exprezsion of any opinion whatsoever on the part of the Secretariat of the United Mations
concerning the legal status of any country, territory city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries, Dotted line represents approsimately the Line of
Control in Jarmrnu and Kazhmir agreed upon by India and Pakistan, The final status of Jaramu and Kashmir has not yet been agreed upon by the parties, Final boundary between the Republic of Sudan
the Republic of South Sudan has not yet been determined, Final status of the Abyei area is not yet determined, & dispute exists between the Sovernments of Argentina and the United Kingdom of Great
Britain and Morthern Ireland concerning soversignty aver the Falkland Islands (Malvinasz),

Sources: UM Map base laver The base rap for this infographic is based on the UMmap database, of the United Mations Cartagraphic Section, The UMmapl is prepared at a scale of 1:1,000,000,
UMmap iz being updated on a continuous basis, Transmission Map data The data for building the infagraphics have been collected through: primary sources: Reply to an official request for information
(RFI) document has been sent to all Regions autlining the purpose of the project for operators, indicating what level of detail is required, and what format the data iz to be publizhed, Secondary
sources: On average, around 25 to 40% of the data was readily available in the public demain, from oparator websites, annual reports, company presentations, and presentations atindustry
conferences, Partnership: & number of arganizations do already research and produce transmission network raps for particular countries or regions, for various technical reasons, Wherever possible,
partnerships with these organizations were establizhed, to seek permission to display their network maps work through the ITU world transmiszion map. The collaction of data as well as their
validation from Concerned Operators/administrations is currently a work in progress, The source for the Azian Highway and Trans-Aszian Railway networks is the ESCAP Secretariat,
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Presenter
Presentation Notes
This is the 3D version. 
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Presenter
Presentation Notes
Also showing submarine cables. 
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Presenter
Presentation Notes
As you can see, the password protected version of the map in TIES contains more data and additional features. We have put in place a Validation Procedure to ensure that the information is as accurate and up-to-date as possible, and that only information which is shown in the public version of the map has been validated by the network operator and administration involved. If you turn on the Validation Status map layer, this shows those networks with a validation status of Red, Amber, Green and Public (which is blue). 
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one of the four categories: RED, AMBER, GREEN or PUBLIC. The objective of the validation exer-
cise is to engage network operators and administrations to verify the accuracy and integrity of
the data, whilst it remains visible (albeit protected) behind TIES. As ©
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To change validation status

1. Check your network on the map. Go to the ITU Interactive Transmission Map and
check the information shown for your network. The map layer called Validation Status indi-
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howver your mouse over any line, a small image of the source material used to draw the map
appears in the left hand side. Click this image to go through to the homepage for that network
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Presenter
Presentation Notes
This is the Validation Framework, available inside TIES at https://www.itu.int/itu-d/tnd-map/validation/

This contains all of the source material used in the production of the map, the research and map production status of all material, the framework within which operators and administrations can provide feedback and validation on the maps, and also the broadband capacity indicators. 
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Presenter
Presentation Notes
The underlying GIS database currently contains link-by-link data for 12,415 transmission links and 9,320 nodes. If you hover your mouse over any particular link, the details of that link appear in the toolbar on the left hand side. In this case, this shows a 243-km link owned by the Indonesian operator Telkom Indonesia from Samarang to Surabaja. Underneath the technical data is a small image of the source material from which the map was produced. Click the small image of the source material which appears in order to go directly to the homepage for this network operator in the validation framework.
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Presenter
Presentation Notes
This shows an example of source material used, in this case Telkom Indonesia. This shows the metadata for where the information was sourced from, and if it was publicly available provides the links to the original source material. To leave a comment, in order to validate the network drawn in the map, or provide other feedback, just click the link called Leave a Reply, and fill in the form that appears with your email address. 
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Dear Mr. Lang,
Thank you for providing us the opportunity to review the map.
Please consider our comments in the attached file.

| have also added the diagram that we provided initially for ease of comparison.

Kind regards,

Gerardo Angelo

Director — Engineering and Operations, Timor Telecom

This infermation for this netwaork is correct,
We therefore have no objection ifit is included in the public version of the ITU interactive

Transmission Map. Please change the validation status from amber to public.

Yongseon Jang

Executive Principal Researcher
Metwork-Based Initiative Service Department
Smart Metwaork Division

Tel 82-2-2131-0221

Fax 82-2-2131-0209
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Presenter
Presentation Notes
Here are two examples of feedback recceived through the Validation Framework. The first is from Timor Telecom in Timor L’Este. This indicates some clarifications and corrections to be included in the map. The second, from Republic of Korea, confirms that the information is correct and that there is no objection to the information being included in the map. 



®)

Validation — TIES Password Protected Map and Validation Framework

E

ach link in the map is

given a validation status.

We use a simple traffic
light system:

<

ITU Interactive Transmission
Map

vemevmen  International Boundary
SULINID Other Lines of Sepsration
® Capital City
] Other Major City

Transmission Networks

Fibre Qpric Cable - Operation al
= Fibre Optic Cable - Under Constr,
= = = = Fibre Optic Cable - Planned

= = e Fibre Optic Cable = Proposed
—— Microwave - Operational
- icrow ave - Planned

Validation Status

Walid ation - Red Traffic Light
Walid ation - aAmbaer Traffic Light

Walid ation - Public

Range from Population
Fibre Node Density

10=km o
25=km pereons
Ptr
Fqkm
S0-km
= 1000

¥alidation and Feedback

Sources & Help

Legal Motice and Copyright

|

[

ol ol ol o

Valid stion = Green Traffic Light |

b

Red: Information was sourced from a restricted document (for example
on TIES), a potentially unreliable publicly available source (such as a
third party), may contain information which is confidential or regarded as
sensitive by the network operator, and/or is very old and could be out of
date (if it is more than 3-5 years old). Information must be validated by
network operator or stakeholder to provide clearance that the
information is correct, up-to-date, and is not confidential.

Amber: Information was not taken from a publicly available source, may
be unreliable because of difficulties reading or interpreting the source
material, and/or may be old and out of date. Operator is asked to
provide clearance that the information is correct, up-to-date, and is not
confidential.

Green: Information was sourced from an authentic, reliable publicly
available source (such as a company website, annual report,
presentation, or other publication), and has been deliberately put into
the public domain by the network operator or administration (it is
therefore not confidential). The information is current and correct, and
there is no reason why a public version could not be put into the public
domain.

Public: Information has been actively checked and validated by
stakeholder through the TIES interactive web map platform, specifically
granting permission for this information to be put into the public domain.



Presenter
Presentation Notes
Here is a more detailed description of the Validation Procedure. A simple traffic light system is used to indicate the validation status of each piece of network infrastructure shown in the map. Each transmission line falls under one of the four categories: RED, AMBER, GREEN or PUBLIC. The objective of the validation exercise is to engage network operators and administrations to verify the accuracy and integrity of the data, whilst it remains visible (albeit protected) behind TIES. As the lines are verified, their status will progress from either RED, AMBER or GREEN through to light blue for PUBLIC. For a detailed description of this classification, please scroll to the bottom of this page. 
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Indicators

Broadband Capacity Indicators

Indicator 1: Transmission network length (Route kilometres)

Indicator 7a: Population within reach of transmission networks

Indicator 7b: Area within reach of transmission networks

Indicator Definitions

Indicator 1: Transmission network length (Route kilometers)

Definition: Transmission network length refers to the physical length of fibre optic cablein a
network irrespective of the number of optical fibres contained within the constituent cables of
that network (see Indicator 5: Cable structure), and can also be applied to microwave terres-
trial networks. It isis expressed in route kilometres (route-kms).

Clarifications and scope: Transmission network length (Route kilometers) can also be ap-
plied to microwave terrestrial transmission networks in order to enable comparison on a
like-for-like basis, even though the numlber of microwave ‘hops'is also used (a3 'hop’is the
point-to-point link between one microwave radio antenna and the next, for example there are
four ‘hops’ between five microwave radio antenna sites deployed in series).
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Presentation Notes
Click the Indicators tab. This page gives the full definition and description of the 7 Broadband Capacity Indicators, and links to the tabular datasets which have been produced.
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Indicator 1: Route Kilometres Search

Indicator 1: Transmission network length (Route kilometres)
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Presenter
Presentation Notes
Indicator 7: a. Percentage of population within reach of transmission networks refers to the percentage of people that are within physical reach of operational nodes on core terrestrial fibre optic transmission networks. This indicator is broken down by distances from network nodes (for example at 10-km, 25-km, 50-km intervals). 
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The Research
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Presenter
Presentation Notes
This table shows the workflow for the research, production and validation status of each network operator. Filter the table by clicking on the up and down arrows to sort by research, production or validation status. This table is updated at the end of each month. 
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Presentation Notes
Here is a quick worked example. Using the magnifying glass, I will zoom in to Indonesia. 
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Presenter
Presentation Notes
If you hover your mouse over a link, the technical details of that link appear in the Line Data section in the left hand panel. There is also a small image of the source material that was used to produce this map. You can click this small image to be linked directly through to that operator’s page in the Validation Framework. 
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Presenter
Presentation Notes
The operator home page in the Validation Framework shows metadata for the source material used. It includes images of the operator’s network, date, and where possible hyperlinks to the original source material. 
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Presenter
Presentation Notes
Here we turn on the Natural Earth map layer to see terrain. Interestingly, you can see the routing of fibre networks along valleys, and apparent gaps in the network make sense when you see natural barriers such as mountain ranges or rivers. 
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with these organizations were establizshed, to seek permizsion to display their network maps work through the ITU warld transrission map, The collection of data az well az their validation fram
concerned Operators/ddministrations is currently a work in pragress, The source farthe Asian Highway and Trans-Asian Railway networks is the ESCAP Secretariat, Submarine Cables Data
concerning submarine cables are provided by TeleGeography, The data for submarine cables displayed in this map are dated 31 March 2014 and it will be constantly updated with new data available at
TeleGeography's GitHub account (https:ffqithub. comfteleqeoqraphyfwww.submarinecablernap.com’, For rore information: bk fwww. subrnarinecablemap.com
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Presenter
Presentation Notes
Here we show the Population Density base map layer. This shows how well the transmission backbone reaches the population, and can be used to highlight those towns and cities which for the time being are beyond the reach of terrestrial backbone transmission networks.
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Presenter
Presentation Notes
Here is the Range to Nodes map layer. If you compare this overlay layer against population density, this shows how well the backbone transmission networks serve the population in a country. This is how we calculate Indicator 7b, the percentage and number of population within reach of transmission networks, by using GIS software to calculate the number of people within reach of a 10, 25 and 50 km range of an operational fibre optic node. 
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Presenter
Presentation Notes
In this chart, we compare the status of backbone connectivity against the take up of selected data services. We compare penetration of data services against the proportion of the population which is physically located within reach of a core backbone transmission network. High capacity core backbone networks underpin the ability of operators to deliver high capacity broadband access networks. Both as the broadband subscriber base grows, and the broadband service increases, this dramatically escalates the capacity demands on the operators core transmission backbone. Vice versa, in those counties or parts of countries which for the time being remain beyond the reach of a high capacity terrestrial transmission backbones, we see that the uptake of broadband services is constrained and is limited. As this chart shows quite clearly, the majority of data services fall within a 10-km range of a node on a fibre optic network. 


Muchas Gracias!

Sergio Scarabino
sergio.scarabino@itu.int

Valoramos sus comentarios y contribuciones. Por favor, inicie sesidon con su nombre de
usuario y contrasefia TIES de la UIT, a presentar observaciones, comentarios y validar la
informacion que se muestra en el mapa a través del Marco de validacion..
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https://www.itu.int/itu-d/tnd-map/

ITU TIES Validation Framework
https://www.itu.int/itu-d/tnd-map/validation/

) International
| Telecommunication
= Union

Committed to connecting the world



http://www.itu.int/en/ITU-D/Technology/Pages/InteractiveTransmissionMaps.aspx
https://www.itu.int/itu-d/tnd-map-public/
https://www.itu.int/itu-d/tnd-map/
https://www.itu.int/itu-d/tnd-map/
https://www.itu.int/itu-d/tnd-map/
https://www.itu.int/itu-d/tnd-map/
https://www.itu.int/itu-d/tnd-map/
https://www.itu.int/itu-d/tnd-map/validation/
https://www.itu.int/itu-d/tnd-map/validation/
https://www.itu.int/itu-d/tnd-map/validation/
https://www.itu.int/itu-d/tnd-map/validation/
https://www.itu.int/itu-d/tnd-map/validation/

	Mapa Interactivo�de Transmisión Terrestre�UIT
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25

