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ITU-T L-SERIES RECOMMENDATIONS

ENVIRONMENT AND ICTS, CLIMATE CHANGE, E-WASTE, ENERGY EFFICIENCY; CONSTRUCTION,
INSTALLATION AND PROTECTION OF CABLES AND OTHER ELEMENTS OF OUTSIDE PLANT

OPTICAL FIBRE CABLES
Cable structure and characteristics L.100-L.124
Cable evaluation L.125-L.149
Guidance and installation technique L.150-L.199
OPTICAL INFRASTRUCTURES
Infrastructure including node element (except cables) L.200-L.249
General aspects and network design L.250-L.299
MAINTENANCE AND OPERATION
Optical fibre cable maintenance L.300-L.329
Infrastructure maintenance L.330-L.349
Operation support and infrastructure management L.350-L.379
Disaster management L.380-L.399
PASSIVE OPTICAL DEVICES L.400-L.429
MARINIZED TERRESTRIAL CABLES L.430-L.449
For further details, please refer to the list of ITU-T Recommendations.
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Supplement 25 to ITU-T L-series Recommendations

ITU-T L.1502 — Best practices for infrastructure adaptation to climate change

Summary

Supplement 25 to the ITU-T L-series of Recommendation provides general principles and illustrates
best practices on how information and communication technology (ICT) infrastructure can be adapted
to cope with the effects of climate change.

Examples cited provide countermeasures to climate vulnerabilities identified in the Checklist in
Recommendation ITU-T L.1502. These are: temperature rise, humidity, wind loading, sea level rise,
rainfall, floods, landslides, snow and ice fall, lightning strikes and species damage.

Continuity of electric power supply is an important consideration in the event of electric grid failure,
or failure of any other primary source of power. Functions that before were all in the same local system
will have some of their functions possibly located hundreds of kilometres away, in a data centre. Such
data centres may belong to services other than telecommunications. This will pose new challenges to
primary service availability and continuity in case of occurrence of extreme events such as loss of

power.

History
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browser, followed by the Recommendation’s unique ID. For example, http://handle.itu.int/11.1002/1000/11

g30-en. Documents
. Document Sharing Hub
Copyright International Telecommunication Union/ITU Telcommunication Sector L series — SU pplement 25 (04/2016) |

Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T SERIES L SUPP 25 2016


http://handle.itu.int/11.1002/1000/12893
http://handle.itu.int/11.1002/1000/11830-en
http://handle.itu.int/11.1002/1000/11830-en
http://www.avadocuments.com/doc/itu-t-series-l-supp-25-2016
http://www.avadocuments.com/doc/itu-t-series-l-supp-25-2016

FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1ISO and IEC.

NOTE

In this publication, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this publication is voluntary. However, the publication may contain certain mandatory
provisions (to ensure, e.g., interoperability or applicability) and compliance with the publication is achieved
when all of these mandatory provisions are met. The words "shall" or some other obligatory language such as
"must™ and the negative equivalents are used to express requirements. The use of such words does not suggest
that compliance with the publication is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this publication may involve the
use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the publication development process.

As of the date of approval of this publication, ITU had not received notice of intellectual property, protected
by patents, which may be required to implement this publication. However, implementers are cautioned that
this may not represent the latest information and are therefore strongly urged to consult the TSB patent database
at http://www.itu.int/ITU-T/ipr/.

© ITU 2016

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Supplement 25 to ITU-T L-series Recommendations

ITU-T L.1502 — Best practices for infrastructure adaptation to climate change

1 Scope

This Supplement provides general principles and examples of best practices which demonstrate
information and communication technologies (ICTs) which can enable telecommunications
infrastructure to adapt to the effects of climate change.

Examples cited provide countermeasures to climate vulnerabilities identified in the ITU-T L.1502
Checklist. These are: temperature rise, humidity, wind loading, sea level rise, rainfall, floods,
landslides, snow and ice fall, lightning strikes and species damage.

Examples of resilient networks are included in this Supplement.

Continuity of electric power supply is an important consideration in the event of electric grid failure
or failure of any other primary source of power.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommendations is regularly published. The reference to a document within this
Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T L.1502] Recommendation ITU-T L.1502 (2015), Adapting information and
communication technology infrastructure to the effects of climate change.

3 Abbreviations and acronyms

Thﬁgis Recommendation uses the following abbreviations and acronyms:
FG-DR&NRR Focus Group on Disaster Relief Systems, Network Resilience and Recovery

G Generation (of mobile network type, e.g., third generation, 3G)
ING Intelligent Network Gateway

IP Internet Protocol

IUG Intelligent User Gateway

NFV Network Function Virtualization

PSTN Public Switched Telephone Network

QoE Quiality of Experience

QoS Quality of Service

SDH Synchronous Digital Hierarchy

SDN Software Defined Network

SLA Service Level AgreementTV Synchronous Digital Hierarchy
UPS Uninterruptible Power Supply

USAID United States Agency for International Development
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4 Resilience in telecommunications networks

Although not targeted at any specific climate-change vulnerability, networks can be made more
resilient by providing duplication of paths to access telecommunications services. Such networks can
withstand at least one failure before access to essential services is cut off. Resilience is commonly
provided by network operators where the traffic of more than 100 users is aggregated onto a common
path.

The ITU-T Focus Group on Disaster Relief Systems, Network Resilience and Recovery
(FG-DR&NRR) was established by ITU-T Telecommunication Standardization Advisory Group
(TSAG) in Geneva, 10-13 January 2012 and concluded with a number or technical reports in June
2014 [b-ITU-T FG]. An overview of resilience in telecommunications networks can be found in
[b-Overview] and several other technical reports also discuss resilience in the context of disaster relief
systems. The gap analysis [b-ITU-T FG-Gap] includes a review of ITU-T Recommendations on
lightning strikes, protection switching, natural disasters, electricity provision and backup, as well as
systems for disaster relief.

5 Examples of resilience in fixed and mobile telecommunications infrastructure

An example of resilient network design which represents best practices for both fixed
telecommunications and cellular network types is shown in Figure 1.
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Figure 1 — Resilient network design

The core network is shown at the top of the figure and is connected to a fully meshed set of core
network switches which include international gateways. The meshed core network is inherently
resilient against single and some multiple failures. Examples of customer nodes are shown at the
bottom of the figure. The access and backhaul network is at the centre. This forms a bi-directional
ring which may be looped back at any node in the event of a path or node failure. Once looped-back,
it becomes a single "folded ring". A number of failure/resilience modes are shown with the letters
A-F.

. In case A, the network is protected against a single point of failure by path A'. When path A
fails, path A' takes over the traffic.
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