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Disaster Connectlwty Map (DC

Fhe problem
The Disaster Connectivity Maps concept was first launched at

the Global Forum on Emergency Telecommunications (GET-19),
which took place in Mauritius, in March 2019.
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The goal: Create a solution that shows the location of
communication gaps in areas affected by disaster.

The challenge: How to show on a map something that is
not there; how to detect complete or partial decreases in the
level and quality of connectivity in disaster situations
compared to normal service.
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Our solution

Our solution: A dynamic mapping service that shows where
telecom network outages are happening in disaster affected
areas.

» Collect real-time connectivity measurements from
probes, sensors, and geolocated IP addresses in mobile
and fixed devices.

* Process and display this data as near real-time and
historic baseline connectivity performance maps.

« Compare the real-time data against the historic baseline
connectivity data to expose possible network outages.

Background

The Disaster Connectivity Maps concept was first launched at
the Global Forum on Emergency Telecommunications (GET-19),
which took place in Mauritius, in March 2019.

Disaster Connectivity Map (DCM).

Disaster Connectivity Maps is a mapping platform to help first
responders determine the status of telecommunications network
infrastructure, coverage, and performance before and after a
disaster. The information contained in Disaster Connectivity
Maps (DCM) can be used to support decision-making by first
responders about where telecommunication network services
need to be restored. Disaster Connectivity Maps is a joint
initiative of the International Telecommunication Union (ITU) and
the Emergency Telecommunications Cluster (ETC), and with the
support of the GSMA Mobile for Humanitarian Innovation
programme. The Disaster Connectivity Maps platform is hosted
by ITU.
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Press play or drag the slider bar to cumulatively add datapoints
to the map, showing all datapoints received since the start of the H
measurement campaign, and therefore the baseline areas POSSIbIe OUtage compared

experiencing network outage since the campaign started. To to historic baseline con nectivity

show datapoints from a specific beginning time, drag the left -

hand slider bar to set the start date shown. For eg in Tonga, data p°| nts RE D

drag the slider bar to the 16 January to exclude datapoints -
received before the HTHP undersea volcanic eruption.

User defined time variables:

To override these bookmarked settings, select a new start time
and end time using the controls below then click the Apply new
start and end time button.

Select start date and time (local time)
2021-12-16 00:00

Rikaruku

d
Nas#ng: =
g

Select end date and time (local time) 5 .
2023-02-08 00:00 - 85

Apply new time interval
1Hour v
G) Apply new start and end time 3 1

' | Resst

Selected SpeedChecker connectivity performance data since
January 2013. Each measurement record contains upload
speed (Mbps), download speed (Mbps), latency (Ms), latitude,
longitude and a datetime field.

Press play (pause) to run as an animation for each day. Press




Disaster Connectivity Map (DCI

C 00 The Disaster Connectivity Maps concept was first launched at

the Global Forum on Emergency Telecommunications (GET-19),
which took place in Mauritius, in March 2019.

* Online platform
Disaster Connectivity Map (DCM).

Disaster Connectivity Maps is a mapping platform to help first
e Hosted and deve|oped by the ITU responders determine the status of telecommunications network
infrastructure, coverage, and performance before and after a
disaster. The information contained in Disaster Connectivity
Maps (DCM) can be used to support decision-making by first
Combines multi p|e data sources i responders about where telecommunication network services
need to be restored. Disaster Connectivity Maps is a joint
initiative of the International Telecommunication Union (ITU) and
the Emergency Telecommunications Cluster (ETC), and with the
Presents near real—time information on a map support of the GSMA Mobile for Humanitarian Innovation - #
programme. The Disaster Connectivity Maps platform is hosted a - _,.-a"‘ e S
by ITU. Tamanar toColo0 . "}

Password protected (for sensitive information)

Activated manually upon request (in response to a
disaster)

For emergency responders and disaster managers who
decide where and when resources need to be directed in
the aftermath of disaster.

SRR RIT e
’ -sr'k‘"ﬂ.'.'r oy

e .




Map Layers

D a t a S o u r C e S CloosERE RS iand overlay map Iavers:
Y 8 7 OpenStreetMap (OSM) base layers

O 0OsSMm
) (O OSM Humanitarian (HOT)
From the Map Layers tab © O T e
OSM Gre
Infrastructure S oo
* [TU transmission map B 77 Disaster Connectivity Map (DCM) overlay layers
i "] Extent of measurement campaigns
» TeleGeography submarine cable map [ Population density
B =7 DCM Infrastructure
* OpenCeIIiD [JITU transmission map
2G cellular coverage
« GSMA | Collins Bartholomew [[] 3G cellular coverage
[] High res GSM coverage
« GSMA | Masae Analytics | CloudRF [l Low res GSM coverage

8 7 DCM Connectivity

Speedchecker baseline
Speedchecker cumulative
[ Speedchecker sequential - 1 hr
[ Speedchecker sequential - 24 hr
8 (=7 DCM Quality of Service

Ookla for Good []QoS baseline

4 QoS latest sequential - 24 hr
Measurement Lab (M-Lab)

Connectivity

Speedchecker

QoS cumulative - 1 hr
(1 QoS 2022

[]Qos'2021
Meta for Good Slass oo

Cloudflare | Google Transparency Report | Ripe Atlas Aourir s11050 | B “Adif, oXEAZO

08I

it
Sicli Bibi @EA%

B30% 54

Leaflet | CyclOSM | Map



Data sources

From the Map Layers tab

Infrastructure

* |TU transmission map

« TeleGeography submarine cable map
*  OpenCelliD

* GSMA | Collins Bartholomew

* GSMA | Masae Analytics | CloudRF

Connectivity

Speedchecker

Ookla for Good

Measurement Lab (M-Lab)

Meta for Good

Cloudflare | Google Transparency Report | Ripe Atlas
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Indicators

Connectivity measurement indicators:

From the Connectivity Indicator tab, choose the
indicator to show using the drop-down box:

Cellular network coverage
Download speed
Upload speed

Latency
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Select which connectivity measurement indicator to display.
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Activations

Activations

« Fiji 16 — 21 Dec 2020

+ St Vincent & The Grenadines

+ Barbados 15 — 23 Apr 2021

+ St Lucia 15— 23 Apr 2021

+ Haiti 16 Aug — 14 Sept 2021

* Indonesia 8 — 13 Dec 2021

» Philippines Dec 2021 — Feb 2022
* Tonga 16 Dec 2021 — Feb 2023
+ Pakistan 14 — 16 Aug 2022

Zimbabwe 22 Feb — 1 Mar 2023
Vanuatu 1 - 12 Mar 2023
Turkey 5 Feb — 12 Mar 2023
Bangladesh 12 — 19 May 2023
Korea (Rep.) 9 — 12 Aug 2023
Morocco 8 — 16 Sept 2023
aseline campaigns
Antigua & Barbuda June 2021
Grenada 16 — 21 June 2021
Kiribati 16 — 21 June 2021
Micronesia 16 — 21 June 2021

Dominican Rep. 19-27 Sept 2022 « Samoa 5 — 6 July 2021

* Marshall Islands June 2021
« Nauru 16 — 21 June 2021 \
* StKitts & Nevis 16 — 21 June 2021 |
Tonga 16 — 21 June 2021 E,,
Dominican Rep 1 — 2 July 2021
Jamaica 1 — 2 July 2021

Haiti 1 — 2 July 2021 £l
Dominican Rep 1 — 2 July 2021
Jamaica 1 — 2 July 2021

* Bahamas 5 — 6 July 2021
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» Solomon Islands 5 — 6 July 2021

* Trinidad & Tobago 5 — 6 July 2021 |
Guadeloupe 5 — 6 July 2021
Bhutan 25 — 26 Oct 2021

» Madagascar 25 — 26 Oct 2021
* Mongolia 25 — 26 Oct 2021

* Mozambique 25 — 26 Oct 2021 :
« Brunei 2 — 14 Dec 2021
Pilot countries, baseline campaigns
« Fiji 8 May 2020

* Dominica 8 May 2020

* Philippines 8 May 2020
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Disaster Events
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Morocco | 6.8M Earthquake | 8 - 16 Sept 2023 v i -
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2023-09-08T00:00:00.0002/2023-09-14T00:00:00.000Z ‘
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Press play or drag the slider bar to cumulatively add datapoints
to the map, showing all datapoints received since the start of the
measurement campaign, and therefore the baseline areas
experiencing network outage since the campaign started. To
show datapoints from a specific beginning time, drag the left
hand slider bar to set the start date shown. For eg in Tonga,
drag the slider bar to the 16 January to exclude datapoints
received before the HTHP undersea volcanic eruption.

User defined time variables:
To override these bookmarked settings, select a new start time
and end time using the controls below then click the Apply new

start and end time button.

Select start date and time (local time)
12021-12-16 00:00

Select end date and time (local time)
2023-02-08 00:00

------

Apply new time interval
[ 1 Hour v I
|§I Apply new start and end time

IEI Reset

Selected SpeedChecker connectivity performance data since
January 2013. Each measurement record contains upload

e R Ty mladdgeqed Gihpgloptang (b igl lrHg e o o @0 || Leaflet | CyclOSM | Map



Activations

Select the 'Disaster Events’ button from the sidebar
menu to see the map view for these activations:

Drop-down list. This menu presents a drop-
down list of bookmarks so that a user can
quickly switch between maps of different
activations of the DCM service.

Select activation. Selecting a bookmark from
this drop-down list will re-centre the coordinates
and zoom level of the map to the chosen
country/activation, and reset the time
parameters for the duration of the selected
activation.

Time parameters loading. It will take some
seconds to load the new time parameters: the
start date time, end date time, and the interval
(per hour, per day).

Time parameters loaded. The user can then use
the play forward, play reverse, tab forward or tab
backward buttons to display the results.
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Disaster Events 4

Switch between DCM activations: filter by country and time
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| Turkey | 7.8M Earthquake | 5 Feb - 12 Mar 2023 v
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Press play or drag the slider bar to cumulatively add datapoints
to the map, showing all datapoints received since the start of the
measurement campaign, and therefore the baseline areas
experiencing network outage since the campaign started. To
| show datapoints from a specific beginning time, drag the left

) hand slider bar to set the start date shown. For eg in Tonga,
drag the slider bar to the 16 January to exclude datapoints
received before the HTHP undersea volcanic eruption.

User defined time variables:

g
o To override these bookmarked settings, select a new start time
|« and end time using the controls below then click the Apply new
start and end time button.
k Select start date and time (local time)
12021-12-16 00:00
= Select end date and time (local time)
» |2023-02-08 00:00

Apply new time interval
'1Hour v/

|§| Apply new start and end time
I_E_I Reset

© Selected SpeedChecker connectivity performance data since

1 I‘ay.a‘)lai L] - h-
RENs Sd Rt Leaflet | CvclOSM | Map



WMS access

Select the 'Settings’ button from the sidebar menu
for accessing the DCM in your own GIS software:

In addition to the web map, users can directly
access the map layers published through the
DCM Geoserver platform in WMS (Web Map
Service) format in desktop GIS software.

In the settings button from the sidebar are basic
instructions to access the DCM map layers in
WMS format, and more detail notes are available
in the DCM User Guide.

Settings

Accessing DCM via desktop GIS software

The map layers published through the DCM Geoserver platform
can be directly accessed in WMS (Web Map Service) format in
desktop GIS software. More detailed notes are available in the
DCM User Guide (July 2023). The worked example below uses
QGIS desktop GIS software. Note that minimum QGIS version
3.14 is required for the Temporal Controller function.

Adding WMS map layers

In the Data Source Manager of QGIS, select the WMS/ WMTS
option. Alternatively navigate to Layer — Add Layer — Add
WMS/WMTS Layer, or use the keyboard shortcut Ctrl+Shift+W.

In the dialogue box that appears, select New to enter the
parameters to create a new connection to the DCMs WMS
server, enter the information below, and click OK. Then press
Connect to load the available map layers. You can then browse
the layers which are published, select a layer and click Add.

Name: Disaster Connectivity Map (DCM)
URL: https://dem.itu.int/geoserver/dem_prod/iwms

No password is required for the publicly available map layers.
Password protected content is exposed to authenticated users
who enter their username and password.

(X Create a New WMS/WMTS Connection

Connection Details

Name |Disaster Connectivity Map (DCM)|

URL | https://dem.itu.int/geoserver/dem_prod/wms
Authentication

Configurations ‘ Basic
Choose or create an authentication configuration
| No Authentication + |

Configurations store encrypted credentials in the QGIS authentication
database.

A Disaster Connectivity Map (DCM)




Results

Complete outages

Tonga | Hunga Tonga-Hunga Ha'apai undersea
volcanic eruption | 16 January 2022

International and domestic submarine cables serving
Tonga cut after undersea volcano and tsunami.
Restored by satellite, microwave and HF radio
connectivity.

Note that the time is displayed as a range between a
start date of 15 December 2021 and 16 March 2022.
Setting the time as a range therefore cumulatively
displays all datapoints received between the start
date and end date.

Press play or drag the slider bar to cumulatively add
datapoints to the map, showing all datapoints
received since the start of the measurement
campaign, and therefore the baseline areas
experiencing network outage since the campaign
started.

To show datapoints from a specific beginning time,
for eg 16 Jan 2022, drag the left hand slider bar to
et the start date shown.

Disaster Connectivity Map (DCM)

Disaster Events

_}
Switch between DCM activations: filter by country and time

¢+ ]

Tonga (per day) | HTHP Volcano + Tsunami | 16 Dec 202 v !

“« <« » » Realtime connectivity datapoints
GREEN

2022-01-16T23:00:00.000Z/2022-03-16T23:00:00.000Z

=)
@ 1fps

: _ _ Possible outage compared
Press play or drag the slider bar to cumulatively add datapoints

to the map, showing all datapoints received since the start of the to historic baseline
measurement campaign, and therefore the baseline areas

experiencing network outage since the campaign started. To

show datapoints from a specific beginning time, drag the left

hand slider bar to set the start date shown. For eg in Tonga,

drag the slider bar to the 16 January to exclude datapoints

received before the HTHP undersea volcanic eruption.

User defined time variables:

Tongatapu
To override these bookmarked settings, select a new start time ongatar

and end time using the controls below then click the Apply new
start and end time button.

Select start date and time (local time) RIPE'AtIas probe at U.S.P-

2021-12-16 00:00 (University of the South

Select end date and time (local time) Pacific, Tonga campus)
19n22-n2-n8 NN+NN

Speedchecker datapoints per day, Tonga 16 Dec 2021 - 2 Mar 202HuUNga-Tonga-Hunga- Ha-apai underwater Tonga Cable

600
500

volcano and tsunami, 15 Jan 2022 (17:00) repaired 22 F

300
200
100

| Disconnected for 37d 4h 36m since
¢ 2022-01-1505:39:28 UTC
2022-01-15 18:39:28 local time
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2021
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2022
2022
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2022
2022
2022
2022
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2022
2022
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Disaster Events B Isaster Conmectivity Map (DCM)

Possible outage
Switch between DCM activations: filter by country and time " com pared to historic

o baseline

Results

Partial outages
Philippines | Typhoon Rai | 21 Dec 2021

“ »

Philippines | Typhoon Rai | 21 Dec 2021 - 14 Feb 2022 v

“« <« > »
2021-12-21T11:00:00.000£/2022-01-24T01:00:00.000Z

@ 1fps

Press play or drag the slider bar to cumulatively add datapoints
to the map, showing all datapoints received since the start of the
measurement campaign, and therefore the baseline areas
experiencing network outage since the campaign started. To
show datapoints from a specific beginning time, drag the left
hand slider bar to set the start date shown. For eg in Tonga,
drag the slider bar to the 16 January to exclude datapoints
received before the HTHP undersea volcanic eruption.

User defined time variables:

To override these bookmarked settings, select a new start time
and end time using the controls below then click the Apply new
start and end time button.

Select start date and time (local time)
12021-12-16 00:00 |

Selectend dale SRS RS Realtime connectivity datapoints
12023-02-08 00:00 | . .
received after disaster event

Apply new time interval

v

| 1 Hour

Northern region of Mindanao (outskirts of Surigao City), Philippines January 2022.

) ) '@ Apply new start and end time
After Cat 5 Typhoon Rai (Odette) Dec 2021. Photo credit: John Lobaton/WFP —

| E | Reset

Selected SpeedChecker connectivity performance data since
January 2013. E
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Results

Complete outages

International and domestic submarine cables serving
Tonga cut after undersea volcano and tsunami.
Restored by satellite, microwave and HF radio
connectivity.

Note that the time is displayed as a range between a
start date of 15 December 2021 and 16 March 2022.
Setting the time as a range therefore cumulatively
displays all datapoints received between the start
date and end date.

Press play or drag the slider bar to cumulatively add
datapoints to the map, showing all datapoints
received since the start of the measurement
campaign, and therefore the baseline areas
experiencing network outage since the campaign
started.

To show datapoints from a specific beginning time,
for eg 16 Jan 2022, drag the left hand slider bar to
et the start date shown.

Disaster Connectivity Map (DCM)

Disaster Events

_}
Switch between DCM activations: filter by country and time

¢+ ]

Tonga (per day) | HTHP Volcano + Tsunami | 16 Dec 202 v !

Realtime connectivity datapoints
GREEN

« <4 »r »
2022-01-16T23:00:00.000Z/2022-03-16T23:00:00.000Z

=)
@ 1fps

Possible outage compared

Press play or drag the slider bar to cumulatively add datapoints ) . =
to historic baseline

to the map, showing all datapoints received since the start of the
measurement campaign, and therefore the baseline areas
experiencing network outage since the campaign started. To
show datapoints from a specific beginning time, drag the left
hand slider bar to set the start date shown. For eg in Tonga,
drag the slider bar to the 16 January to exclude datapoints
received before the HTHP undersea volcanic eruption.

User defined time variables:
Tongatapu
To override these bookmarked settings, select a new start time ongatar

and end time using the controls below then click the Apply new
start and end time button.

RIPE Atlas probe at USP
(University of the South
Pacific, Tonga campus)

Select start date and time (local time)
12021-12-16 00:00

Select end date and time (local time)
19n22-n2-n8 NN+NN

Speedchecker datapoints per day, Tonga 16 Dec 2021 - 2 Mar 202HuUNga-Tonga-Hunga- Ha-apai underwater Tonga Cable
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Results

Complete outages

Tonga | Hunga Tonga-Hunga Ha'apai undersea
volcanic eruption | 16 January 2022

International and domestic submarine cables serving
Tonga cut after undersea volcano and tsunami.
Restored by satellite, microwave and HF radio
connectivity.

Note that the time is displayed as a range between a
start date of 15 December 2021 and 16 March 2022.
Setting the time as a range therefore cumulatively
displays all datapoints received between the start
date and end date.

Press play or drag the slider bar to cumulatively add
datapoints to the map, showing all datapoints
received since the start of the measurement
campaign, and therefore the baseline areas
experiencing network outage since the campaign
started.

To show datapoints from a specific beginning time,
for eg 16 Jan 2022, drag the left hand slider bar to
set the start date shown.
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Press play or drag the slider bar to cumulatively add datapoints

to the map, showing all datapoints received since the start of the =e

measurement campaign, and therefore the baseline areas

experiencing network outage since the campaign started. To

show datapoints from a specific beginning time, drag the left o
hand slider bar to set the start date shown. For eg in Tonga, i2'alem s oL Lapah
drag the slider bar to the 16 January to exclude datapoints tula . a ¥
received before the HTHP undersea volcanic eruption. =“Tatakamotonga

User defined time variables:

Speedchecker datapoints per day, Tonga 16 Dec 2021 - 7 Feb 2022 Hunga'Tonga'Hunga' Ha'apai underwater
- o volcano and tsunami, 15 Jan 2022 (17:00)
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Press play or drag the slider bar to cumulatively add datapoints
to the map, showing all datapoints received since the start of the
measurement campaign, and therefore the baseline areas
experiencing network outage since the campaign started. To
show datapoints from a specific beginning time, drag the left
hand slider bar to set the start date shown. For eg in Tonga,
drag the slider bar to the 16 January to exclude datapoints
received before the HTHP undersea volcanic eruption.

User defined time variables:

Speedchecker datapoints per daﬁ Tonsa 16 Dec 2021 - 7 Feb 2022
Disconnected for 2hr 52 min

P2@21-12-22 03:40:23 - 2021-12-2 @6:33:17 UTC

2 1§:33:17 local time

Qc.c:,r-:-,a Tonga;apu 3
RIPE Atlas probe at USP 3
(Universityof the“South —=——>
Pacific, Tonga campus)*
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Functionality improvements: Cumulatively add datapoints to the map
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Press play or drag the slider bar to cumulatively add datapoints
to the map, showing all datapoints received since the start of the .
measurement campaign, and therefore the baseline areas Holna Tongatapu .
experiencing network outage since the campaign started. To ;.
show datapoints from a specific beginning time, drag the left - Ha3teiho
hand slider bar to set the start date shown. For eg in Tonga, Ha'alpme -
drag the slider bar to the 16 January to exclude datapoints tulat
received before the HTHP undersea volcanic eruption.
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User defined time variables:
Press play or drag the time 4

slider bar to the right to Peletmke
cumulatively add datapoints e ; -
to the map. This shows all '
datapoints. &lics :

To override these bookmarked settings, select a new start time
and end time using the controls below then click the Apply new
start and end time button.

Select start date and time (local time) 2021-12-16 00:00

Select end date and time (local time) 2022-12-03 00:00

Apply new time interval

© |1 Dav v |
http yww.itu.int/itu-d/tnd-map-public/dem_testing/dcm_interval.html#

Leaflet | Data © OpenStreetMap contributors, Speedchecker, @ SpeedChecker, O SpeedChecker




Functionality improvements: Cumulatively add datapoints to the map
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Press play or drag the slider bar to cumulatively add datapoints

to the map, showing all datapoints received since the start of the

measurement campaign, and therefore the baseline areas
experiencing network outage since the campaign started. To
show datapoints from a specific beginning time, drag the left
hand slider bar to set the start date shown. For eg in Tonga,
drag the slider bar to the 16 January to exclude datapoints
received before the HTHP undersea volcanic eruption.

User defined time variables:

To override these bookmarked settings, select a new start time
and end time using the controls below then click the Apply new
start and end time button.

Select start date and time (local time) 2021-12-16 00:00

Select end date and time (local time) 12022-12-03 00:00
Apply new time interval
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Press play or drag the time

slider bar to the right to

cumulatively add datapoints
to the map. This shows all

datapoints.

Leaflet | Data ® OpenStreethap contributors, Speedchecker, @ SpeedChecker, SpeedChecker
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Functionality improvements: Cumulatively add datapoints to the map

Switch between DCM activations: filter by country and time
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Press play or drag the slider bar to cumulatively add datapoints
to the map, showing all datapoints received since the start of the
measurement campaign, and therefore the baseline areas
experiencing network outage since the campaign started. To
show datapoints from a specific beginning time, drag the left
hand slider bar to set the start date shown. For eg in Tonga,
drag the slider bar to the 16 January to exclude datapoints
received before the HTHP undersea volcanic eruption.

Vaotu'u
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Hofma

Tongatapu

User defined time variables:

Press play or drag the time
slider bar to the right to
cumulatively add datapoints
to the map. This shows all
datapoints.

To override these bookmarked settings, select a new start time
and end time using the controls below then click the Apply new
start and end time button.

Select start date and time (local time) 2021-12-16 00:00
Select end date and time (local time) 2022-12-03 00:00

Apply new time interval
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Press play or drag the slider bar to cumulatively add datapoints
to the map, showing all datapoints received since the start of the
measurement campaign, and therefore the baseline areas
experiencing network outage since the campaign started. To
show datapoints from a specific beginning time, drag the left
hand slider bar to set the start date shown. For eg in Tonga,
drag the slider bar to the 16 January to exclude datapoints
received before the HTHP undersea volcanic eruption.

User defined time variables:

To override these bookmarked settings, select a new start time
and end time using the controls below then click the Apply new
start and end time button.

Select start date and time (local time) 2021-12-16 00:00

Select end date and time (local time) 2022-12-03 00:00
Apply new time interval

| 1 Day v |

Functionality improvements: Cumulatively add datapoints to the map
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Adjust the left hand limit
slider bar to adjust the start
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Functionality improvements: Cumulatively add datapoints to the map
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Press play or drag the slider bar to cumulatively add datapoints 3
to the map, showing all datapoints received since the start of the VeUNY . !’F
measyrement campaign, and t!'lerefore the ba_seline areas M Tongatapu . o2
experiencing network outage since the campaign started. To 4 £
show datapoints from a specific beginning time, drag the left Ha'atgjho pd - s
hand slider bar to set the start date shown. For eg in Tonga, Ha'akame 5. SONOEERES Lapaha
drag the slider bar to the 16 January to exclude datapoints ol Lo VeRtmgom . 8 s
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User defined time variables: - .:-'.-f‘..' o
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To override these bookmarked settings, select a new start time Press play or drag the time " ”
and end time using the controls below then click the Apply new slider bar to the right to -
start and end time button. . .
cumulatively add datapoints

Select start date and time (local time) |2021-12-16 00:00 to the map. This shows all

Nukuhetulu

Select end date and time (local time) 2022-12-03 00:00 ' datapoints.
Apply new time interval

1 Day v
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Press play or drag the slider bar to cumulatively add datapoints
to the map, showing all datapoints received since the start of the
measurement campaign, and therefore the baseline areas
experiencing network outage since the campaign started. To
show datapoints from a specific beginning time, drag the left
hand slider bar to set the start date shown. For eg in Tonga,
drag the slider bar to the 16 January to exclude datapoints
received before the HTHP undersea volcanic eruption.

User defined time variables:

To override these bookmarked settings, select a new start time
and end time using the controls below then click the Apply new
start and end time button.

Select start date and time (local time) _'2021-12-16 00:00
Select end date and time (local time) 2022-12-03 00:00

Apply new time interval
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Functionality improvements: Cumulatively add datapoints to the map
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Press play or drag the time
slider bar to the right to
cumulatively add datapoints
to the map. This shows all
datapoints.
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dé ! Connectivity seen on Eua island
Eva | since 24 Feb 2022

Case study: worlds longest microwave link (189-km).

—_—

In 2016, Digicel and Aviat Networks deployed a
microwave relay on Kao island to connect
Tongatapu, Ha'apai and Vava'u island groups with
a 189-km link. In 2018 the TDCE submarine cable
entered service.

2. Line of site problems because the Ha’apai and
Vava'u island groups are over the horizon from
Tongatapu (28m high). Kao island is 1033-m high
uninhabited extinct volcano, Eua island 312m high
ridge, Late island 518m.

3. New link increased capacity to 200 Mbps (vs. 20
Mbps via satellite) and latency reduced to 5
milliseconds (vs. 500 milliseconds). Autonomous
power supply on Kao island: solar, batteries, diesel
generators.

4. After the HTHP eruption on 15 January 2022, the
TDCE was badly damaged, and the microwave link
also stopped working. Australian Defence Force
(ADF) Chinook helicopter dropped off Digicel team
for repairs.

5. In October 2022, Digicel announced USD 200,000
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