


The above cutout could become reality if a Category 3 storm lashes Malta with
178 to 208 km per hour winds. The chances are minimal but too probable to
ignore, since in 1995 a similar storm formed close to the Maltese Islands followed
by others in 1996, 2006, and 2011. Below are two scenarios that compare Malta
as it currently stands against an island with a solid disaster management plan.

SCENARIO 1

AN UNPREPARED ISLAND

The emergency forces have been inundated with
calls for help and have few plans to operate a
workable rescue effort. Key personnel were lost
at home or while rushing to the scene, since the

infrastructure has been knocked out, paralysing the
island. Power surges or power cuts have caused
fires all over the Islands creating an apocalyptic
scenario. With the storm still raging, the lack of a
back-end ICT network has rendered communication
near impossible.

SCENARIO 2

THE IDEAL SCENARIO

A fleet of small aerial drones is monitoring the
disaster. The authorities are using them to identify
the hardest hit areas and map out corridors that
allow access on the ground. Emergency vehicles are
being deployed safely. Services will be redeployed
after safety assessments and clearing of the main
infrastructure. Paramedics, NGO rescue teams, and
armed forces help move people to safer grounds and
carry out rescue operations. Community buildings
on higher ground are converted into temporary
shelters. In turn, decision-makers are kept informed
using an Emergency Room for effective relief.



FEATURE

ack to 2013, extreme weath-
er events are gradually gaining
ground around the world linked

to a changing climate. Building
scenarios of possible disasters is an essential
way to prepare a nation. Malta currently
lacks a comprehensive risk assessment and
the infrastructure to cope with the storm I
described above.

Since 2006, I have been co-ordinating a
€4.4 million ERDF project to introduce
a unique map of the Maltese Islands. This
tool will provide a solid foundation to build
relief efforts. It goes far beyond a digital
map and integrates height data, underwater
depths, building heights, geographical fea-
tures, environmental protection legislation,
development planning studies, and popu-
lation studies. The project started off from
a number of directives studying air, water,
noise, radiation, and soil has matured into
a full-blown tool that can be used for relief
efforts, but also to protect the environment
and aid societal change. The layers of infor-

mation serve civil protection, architects,

town planners, geographers and geologists,
archeologists, social scientists and crimi-
nologists to name a few. This tool will allow
3D simulations based on new data to build
new scenarios for any problem the Maltese
Islands might face. We will be launching the
free tool this June.

Riding the Wave

Having this tool up and running will allow
an exciting new wave of analysis. It will em-
power University Faculties and Institutes
to contribute to an integrated research base
through the generation of digital terrain
3D models. They can be used for urban
and transport planning, environmental
impact assessments, development infringe-
ment analysis, security review, modeling of
runoff water, and enforcement of land use
activities. Experts can also study, monitor,
analyse, and protect those areas that are
vulnerable. Spin-offs from the results in-
clude updated nautical charts, landscape
assessment, direct line of sight studies to

determine unobstructed views of histori-
cal buildings, and viewshed analysis that
allows landscapes to be seen from every an-
gle. The results will also allow for cross-the-
matic studies in the physical, social, and
environmental domains.

Having been structured around a number
of international directives, the project will
ensure the free delivery of all data to the gen-
eral public. This is the result of an integrated
exercise to adhere to EU requirements.

All data from this project will be made
viewable and disseminated through a web
portal known as a Shared Environmental
Information System (SEIS). Within the
SEIS the whole of the Maltese Islands will
be uploaded followed by more well-known
platforms like, OSGrid, OpenSimand, Sci-
enceSim, Second Life, and Google Earth.
This prospect opens entire venues for online
commerce, gaming, tourism, virtual devel-
opment testing, and social interactions in
a virtual reality that mimics or enhances re-
ality. It could take Facebook and Minecraft
to a whole new level in Malta. Testing of

Ancient Maltese landscapes: 12,000 year old coastlines

showing the Maltese landmass lost to sea-level rise




y A &

THINK FEATURE

[the map serves]

civil protection,
architects, town
planners, geographers
and geologists,
archeologists, soci
scientists and
criminologists
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Watch more on our _ g

You

Tube

channel

Images enabling structural studies of Malta’s capital
after 550 years of urban development 33


http://www.youtube.com/watch%3Fv%3DVwCNHvD2gqY
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s  THE TECHNOLOGY BEHIND THE PROJECT N
e 5 The project took data from 3D aerial surveys, vessel-based surveys, and other inputs

to generate a multi-layered map freely available to the Maltese public. The following
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,ﬂ Scan: Terrestrial
b{: . (Topographic Light
A Detection and Ranging Bathymetric LIDAR aerial survey - depths of Om

o (LiDAR)) to 15m within 1 nautical mile from the Maltese
_ coastline (38km?)
.“;;_"-' Digital Surface Model (DSM) and Digital Terrain Another first for Malta, an aerial LIDAR survey
'ﬁj_‘ Model (DTM) (316km?). measures the bathymetry (water depths) of coastal
el g, LIDAR is a laser system used to collect topographical waters. The laser pinpointed the exact coastal
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1' =

r
L
kL

terrain can be created. This dataset identifies the enough to the shore because of the shallow depths.

actual height of every point on the island and offers
arich output in terms of slope and aspect analysis.
This can be used to re-construct historical features
or develop future scenarios.

Bathymetric Scan: Acoustic (side scan sonar)

Digital Surface Model and an acoustic information
map of sea bed (361km?).

Sonar equipment mounted on a vessel was used to
scan the seabed for unique physical and biological
characteristics. Coastal waters were surveyed
between 15 to 200 m water depths and within

1 nautical mile from the Maltese baseline coast.

Because of the Island’s clear seas a global first was
achieved. The technology pierced through 50 metres
of sea water, 30 metres more than anywhere else in
the world.

High resolution oblique aerial imagery, derived
orthophoto mosaic and tiled imagery of the Maltese
Islands (316km?)

By taking aerial photography from a sharp angle
(obligue) of the same area, a precise 3D image was
created. The high resolution images can be seen
from multiple views enabling better analysis of
buildings, which can be critical when assembling
post-disaster scenarios. By comparing a before-
and-after image, rescue teams can pin down exactly
how badly affected was an area. Town planners can
assess the potential impact of new developments.




environmental management plans, town
planning, and a million other scenarios can
be taken up across entire academic domains.
Imagine testing a new paragliding suit over
the Dingli Cliffs and including precise wind
pattern fluctuations. We could also test the
first underwater hotel within an entirely
accurate environment, or an array of wave
powered electricity generators that can be
assaulted with all kinds of weather condi-
tions. The islands could also be bridged with
a new tunnel or single span bridge employ-
ing new materials and tested using this tech-
nology. The possibilities are endless.

In terms of project outputs, from here, the
sky is the limit. Reruns of the bathymetric
and terrestrial LIDAR (Light Detection and
Ranging) scans would enable change analy-
sis, which is when the laser light reflected by
surfaces is used to measure changes in the
physical structure of historical buildings or
cliff sides. Future technology developments
are needed for an aerial ground-penetrating
radar scan of the Maltese Islands to explore
and protect our underground heritage. By
investing in more research and technologies,
this map could be upgraded and made more
powerful.

Revisiting the Scenarios

The simulation of extreme weather events is
now within reach. The infrastructural data
is now available, while we could glean infor-
mation about the population from census

and common database data. Other ERDF
projects also have huge readily available
datasets.

If Malta adopts scenario two, a storm
would kick off a fleet of drones to scan
buildings and infrastructure for damage.
In turn, this information would raise the
alarm for critical areas that need instant
intervention. Other sensors will measure
radioactivity or pollutant emissions, whilst
others would measure heat signatures of
trapped persons. Our rescue teams could
be efficient, effective, and save the largest
number of people. Flash flooding can be
predicted based on the rate of precipitation
and slope analysis, allowing the authorities
to work on the most at-risk localities. By
combining this strategy with immediate
generation of risk maps and disaster simu-
lations, the loss of life would be minimised
and an alarm system set in place.

Malta needs to be prepared and its au-
thorities must help develop response strate-
gies. In the next few years, scenarios need to
be tested, followed up by solid strategies to
help brace the Island. Only then will Malta
prevent that horrific newspaper cutout.

This €4.4 million project is being imple-
mented by the Environment and Planning
Agency, the University of Malta, the Malta
Resources Authority, the National Statistics
Office, and the Environmental Health. It is
co-financed by the European Regional Devel-
opment Fund. The project will be freely avail-
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able to the public as outlined by the Com-
mission’s Communication COM (2008) 46
Final “Towards a Shared Environmental
Information System’, the INSPIRE Direc-
tive (Directive 2007/2/EC), and the Aarhus
Convention.
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