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There’s no time
to COP out now!

I

ndia’s Intended Nationally
Determined Contribution to
The United Nations Framework
Convention on Climate Change
begins with this quote from the Yajur
Veda 36.17: “Unto Heaven be Peace,
Unto the Sky and the Earth be Peace,
Peace be unto the Water, Unto the Herbs
and Trees be Peace”, indicating that for
centuries humankind has been aware
of their place in nature and the symbiotic relationship that they share with it.
But human arrogance, which tried
to bend nature to its will in the name of
‘progress’, has resulted in the wanton
destruction of nature such that today we
are threatened with a changed climate.
Violent storms and rising temperatures affect crops, animal habitats are
destroyed, glaciers are melting and seas
are rising. The profligate use of resources by developed countries impacts the
development of other countries. Nature
does not respect human boundaries. It
punishes all equally, but the ability of
the developing countries to withstand
the ‘punishment’ is far less than that of
the developed countries.
While the wrangling between the
two groups on who is to do how much
has been going on for some time and
indications are that it will continue,
the COP21 conference at Paris has
recognized some hard facts. The
limiting of global average temperature
to 1.5 °C should be achieved without

affecting food production and through
financial aid to foster climate-resilient
development. This is to be achieved by
strengthening scientific knowledge on
climate, including research, systematic
observation of the climate system and
early warning systems, in a manner that
informs climate services and supports
decision-making which should help in
a non-market approaches to sustainable
development through synergy between,
mitigation, adaptation, finance, technology transfer and capacity-building.
In this context a book by Ian
McHarg, a landscape architect, entitled
Design with Nature makes sense. The
idea was that humankind should not be
at war with nature and try to force it to
their own desire and design, but rather
follow nature and design in harmony
with nature. This seminal work on
using map overlays for design led to the
evolution of geographical information
systems. Indeed geospatial technologies
have been applied for long in sustainable development. It is now imperative
that the geospatial community focuses
its efforts in achieving the goals set by
COP21.
In patois, if we cop out in the matter
of Climate Change we will cop out
from nature.
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News

UN-GGIM releases second edition of

resources. Moreover, the
development of intelligent
information processing
technologies will provide
easier access to a wide
range of different services
which were previously
used for separate applications. These include home
and industrial automation, medical aids, mobile
healthcare, intelligent
energy management,
automotive and traffic
management.
The role of National
Spatial Data Infrastructures is more important
than ever before. They
can provide the means to
organize and deliver core
geographies for many
national and global challenges including sustainable development.

Future Trends report

T

he United Nations Committee of Experts on
Global Geospatial Information
Management (UN-GGIM)
has released the Second
Edition of the UN-GGIM
Future Trends report. The
report, which was produced by Ordnance Survey, seeks to recognize
the need to document
the thoughts of leaders
in the geospatial world
as to the future of this industry over the next decade. It has been adopted

by the UN-GGIM Bureau.
The document highlights
that the most significant
changes in the geospatial
industry will come not
through a single technology, but rather from linking
multiple technologies and
policies.
The emerging trends
of smart cities and the
Internet of Things, coupled
with of smart resource
management and interoperable services, will lead to
a focus on citizen services,
better land management,
and the sustainability of
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The paradigm of data
availability is changing;
there is a huge increase in
the tracking and availability of real‑time data. It is
no longer just for mapping
and delivery, but for integration, analytics, modelling and aggregation. In
tackling major global challenges, governments will
face the problems of poor
data quality, lack of timely
data and a lack of interoperability between different
sources of data. This may
result in governments
using, and then relying on,

inaccurate or low quality
data on which to base their
decisions.
In developing countries, the 2030 Agenda for
Sustainable Development
is likely to be a trigger to
accelerate the development and adoption of
legal, technical, geospatial
and statistical standards.
These include, but are
not limited to: openness
and exchange of data
and metadata, including
interoperability of data
and information systems;
demographic and geospatial information, including
management and change.
The following trends
have been recognized by
UN-GGIM:
→ Smart cities and
Internet of Things
→ Artificial Intelligence
and Big Data
→ Indoor positioning and
mapping
→ Integrating statistical
and geospatial
information
→ Trends in technology
and the future direction
of data creation,
maintenance and
management
→ Legal and policy
developments
→ Skills requirements and
training mechanisms
→ The role of the private
and non‑governmental
sectors
→ The future role of
governments in
geospatial data
provision and
management.

Toyota’s
connected
cars to talk
via satellite

A
SpaceX launches NASA’s Jason-3, but
fails to land Falcon 9 back on earth

S

paceX has successfully launched NASA’s
ocean-measuring
satellite Jason-3 in January,
but the company failed in its
third attempt to land one of
its rockets on an autonomous
landing pad barge at sea.
It was revealed that during
the landing, a leg lockout of
the rocket didn’t latch, so it
tipped over. SpaceX CEO Elon
Musk has been advocating

for reusable rockets because
he believes that reusing
rockets, which cost as much
as a commercial airplane,
could reduce the cost of
access to space by a factor of
one hundred.
Meanwhile, the satellite
which SpaceX launched is
an international mission led
by the National Oceanic and
Atmospheric Administration (NOAA) in partnership

with NASA, the French
space agency CNES, and the
European Organization for
the Exploitation of Meteorological Satellites. Jason-3
will improve weather, climate
and ocean forecasts, including helping NOAA’s National
Weather Service and other
global weather and environmental forecast agencies
more accurately forecast the
strength of tropical cyclones.

t the 2016 North
American International Auto Show
(NAIAS) in January, Toyota
announced that its fuel cellbased research vehicle, Mirai,
would now come with satellite
communications technology.
US-based flat-panel antenna
technology provider, Kymeta,
would embed an antenna in
the car to support satellite
distribution of huge amounts
of data to a vehicle. This
antenna’s software-controlled
beam bending and steering
capabilities can track satellites
in moving vehicles. Kymeta
technology is being designed
to deliver a terabyte of data
per month into autonomous
cars. This would allow Toyota
to update its 3D map data
and software easily. It plans to
install a Data Communication
Module into a broader range
of its vehicles.

Transport startup raises $40M Series B

L

ondon-based urban
transport startup
Citymapper has raised
a $40-million Series B round,
led by Index Ventures and
Benchmark Capital. Along
with announcing the funding, the company also detailed its plans for the future.
Citymapper wants to use the
funds to continue its mission
of making cities easier to

use by making it easy for
city-dwellers to figure out
different transit options of
getting from point A to point
B quickly.
The company plans to
rewrite its route planning
algorithm to make it more
real-time (using the actual
state of the network at any
minute, including disruptions), more human (tuned

to what we really do in cities,
personal and customizable),
and more multimodal
(mixing up modes including
non-transit).
In April 2014, Citymapper
had raised a $10-million Series A round led by Balderton
Capital. The company used
that fund to expand from
mere four cities to 30 cities
around the world.
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News

China’s DJI
launches
new drones
geofencing
system
Google’s Project Tango phone to be
manufactured by Lenovo

G

oogle’s much-awaited
Project Tango smartphone is expected to
ship this summer with a price
tag of under $500. Lenovo
would be the first company
to get Project Tango’s 3D
augmented reality technology
in the hands of the consumers.
Though it is not yet known
whether Lenovo is an exclusive

partner or if Google is going to
announce more phones with
other OEMs in the coming
months, the search engine
giant has announced an app
incubator program to motivate developers.
Unlike GPS, Project
Tango motion tracking works
indoors, allowing users to
navigate precisely through a

India launches fifth regional
navigation satellite

T

he Indian Space
Research Organization
(ISRO) has successfully
launched the fifth satellite of
the Indian Regional Navigation Satellite System (IRNSS).
The satellite called IRNSS-1E
was launched by PSLV-C30;
the 33rd flight of India’s Polar
Satellite Launch Vehicle and
overall India’s 50th orbital
launch.
IRNSS is designed
to use seven satellites in
geosynchronous orbits. It will
provide India with a satellite
navigation system that is not

reliant upon other nations’
space assets. The regional
constellation will cover the
area over India and 1,500 km
from the country’s political
boundaries. The final two
satellites of the constellation
are scheduled for launch in
February and March, though
ISRO has recently announced
plans for four additional
reserve spacecrafts as well.
The development
of IRNSS has happened
alongside that of GAGAN
(GPS-Aided Geo Augmentation Navigation) which
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shopping mall, or even find
a specific item at the store
where that information is
available. Using the sensor
in the device, Project Tango
devices can also capture the
3D dimensions of the room,
giving measurements that
can be used to help you when
shopping for furniture or
decorations.

is meant for navigation
services for civil aircraft
over the Indian region. The
plan is to integrate IRNSS
and GAGAN with Bhuvan,
a satellite-based mapping
service for the Indian mainland developed by ISRO.

T

o keep its drones from
flying into restricted
airspaces, China’s DJI
has launched a public beta
version of its new geofencing
system called Geospatial
Environment Online (GEO) in
North America and Europe.
The upgrade will provide
drone users with up-to-date
guidance on locations where

flight may be restricted by
regulation or raise safety or security concerns. It will also give
live information about areas
temporarily restricted from
flight due to forest fires, major
stadium events, VIP travel and
other changing circumstances.
The system will allow drone
operators with verified DJI
accounts to self-authorize
and temporarily unlock flight
in some locations. Certain
areas where drone flight is not
allowed, such as Washington
D.C., will remain as unlockable
no-fly zones.

Foursquare gets
new CEO, more
funding

ACQUISITIONS
Pitney acquires Enroute Systems

P

itney Bowes has announced that it will acquire Enroute Systems, a
Cloud-based retail and fulfillment software provider. Enroute Systems
runs a transportation management system (TMS) to enable users to
cut shipping execution times, lower shipping costs, enhance business
intelligence, and generate real-time supply chain visibility and tracking.
The acquisition would complement Pitney Bowes’ e-commerce services
by helping businesses to manage their omnichannel operations more
efficiently.

Hexagon buys Leica supplier SCCS

L

ocation-sharing app
Foursquare’s co-founder Dennis
Crowley has stepped down from
his role as CEO amidst a massive drop
in the valuation of the company. The
company’s chief operating officer for
the past year and half, Jeff Glueck,
will be replacing Crowley as the
new CEO. Crowley will now become
the executive chairman, while
Foursquare’s chief revenue officer
Steven Rosenblatt will assume the
role of the company’s president.
What’s more, Foursquare has
raised $45 million in Series E funding. The round was led by Union
Square Ventures, with participation
from Morgan Stanley Alternative
Investment Partners, and previous
investors DFJ Growth, Andreessen
Horowitz and Spark Capital.
The company says that it will use
its new funding to build the app’s
location data-based advertising
products and its business selling
data on consumer behavior to
developers, like Twitter and Pinterest.
The funding will also be used to
hire 30 new employees in sales and
engineering roles.

W

ith the United Kingdom following stringent processes related to
Building Information Modelling (BIM), partnerships between the
construction and software sectors has become increasingly essential.
Which is why, Hexagon has acquired one of the UK’s leading suppliers of
surveying equipment to the engineering and infrastructure market and a
Leica Geosystems distributor, Paul MacArthur Limited (SCCS). The organization provides surveying solutions across the UK, offering customers rent,
purchase and service options.

Garmin buys LiDAR tech firm

G

armin International has completed the acquisition of PulsedLight, a USbased optical distance measurement technology provider. PulsedLight
makes sensor boards that are highly accurate, smaller, and more lightweight,
compared to most other optical distance measurement devices. The PulsedLight office and its design associates will be retained by Garmin International.
Financial terms of the acquisition were not released.

GeoComm gets hold of GeoSolve

T

wo public safety GIS companies based in Oregon, US, have merged resources to offer users better GIS data management tools. GeoSolve has become
a wholly-owned subsidiary of GeoComm in name, location, staffing and
services. GeoSolve team will continue to provide E9-1-1 services and also leverage GeoComm’s experience with Next Generation 9-1-1 (NG9-1-1) initiatives.
GeoComm’s systems route emergency calls to the appropriate call center, map
the caller’s location on a dispatchers map, and guide emergency responders to
the accident on mobile displays within police, fire and ambulance vehicles.
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Benefits of
SpaceDataHighway

ESA launches first EDRS satelitte;
space data highway in the works

T

he first node of the
European Data Relay
System was launched
on January 29 from Baikonur,
Kazakhstan. European Data
Relay System (EDRS) is ESA’s
most ambitious telecom
program to date, creating the
means for an entirely new
market in commercial satellite communications. Dubbed
the ‘SpaceDataHighway’,
this independent European
satellite system will make
on-demand data available
at the right place at the right
time by reducing delays in
the transmission of large
quantities of data. It will open
up an entirely new market for
near-real-time Big Data relay
services and dramatically improve access to time-critical

data, aiding disaster response
by emergency services and
maritime surveillance, etc.
The program is necessary
because under the European
Commission’s Copernicus
program, the European
space telecommunication
infrastructure needs to
transmit 6 terabytes of data
every day from space to
ground. Right now, Europe
relies on the availability
of non-European ground
station antennas to receive
data from EO satellites. This
poses a potential threat to
the strategic independence of
Europe, as these crucial space
assets may effectively not be
under European control. To
minimize investment and
operations costs, the EDRS
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is being implemented as a
Public Private Partnership
(PPP) through ESA’s ARTES
program. Airbus will be operating the EDRS for at least
15 years and provide services
to ESA, in particular for the
Copernicus program.
Basically, the EDRS will
consist of two geostationary
payloads, a ground system
consisting of a satellite control
centre, a mission operations
centre, a payload control
center, and a dedicated network of ground station antennas. The EDRS ground stations
will all be based in Europe.
The most innovative part of
the inter-satellite service is the
laser communication terminal,
which has been developed by
TESAT Spacecom.

Since the EDRS will provide
real time access to earth
observation data, high
data rates and encrypted
data down link, apart from
fast-forwarding the commanding capability, several
key services will benefit from
this system’s infrastructure.
These include:
→ Earth observation applications in support of a
multitude of time-critical
services, e.g. monitoring of
land-surface motion risks,
forest fires, floods and sea
ice zones
→ Government and security
services that need images from key European
space systems such as
Copernicus.
→ Rescue teams that need
earth observation data
within disaster-struck
areas
→ Security forces that
transmit data to earth
observation satellites, aircraft and unmanned aerial
observation vehicles, to
reconfigure such systems
in real time
→ Relief forces operating in
cut-off areas that require
telecommunication
support
In the future, an
extension program called
Globnet will add additional
features to the service.
The service will consider
the demand for increased
security requirements,
increased redundancy
requirements and the
requirements to serve
unmanned aerial vehicles.

Product Watch

HEXAGON
PORTABLE MEASURING ARM ROMER
77 FOR BETTER SCAN ACCURACY
Hexagon Manufacturing Intelligence has upgraded its portable
measuring arm range with the addition of the ROMER Absolute
Arm portable coordinate measuring machine (CMM). The new
77 Series arm offers around 20% better scanning accuracy and
15% better touch-probe measurement accuracy than the existing
75 Series of ROMER Absolute Arm. It is intended to provide absolute
accuracy in high-end 3D measurement applications.

Available in five sizes from 2.5 m to 4.5 m measuring volumes, the
77 Series features all the proven technology of the ROMER Absolute Arm range
enhanced to offer best possible accuracy while retaining the arm’s user-friendly
nature. The ROMER Absolute Arm can be switched on and used immediately with
no warm-up or referencing required, while probe changes can be made without
recalibration to maximise flexibility on the job. Acoustic and haptic operator feedback support use in harsh shop-floor environments, while the 3000 N magnetic base
supplied as standard offers mounting options for all kinds of applications.

BROADCOM

AUTOMOTIVE GNSS CHIP BCM89774
FOR IN-VEHICLE APPLICATIONS

Broadcom Corporation has announced the addition of a new Global Navigation Satellite System (GNSS) wireless
connectivity chip called BCM89774 to its automotive portfolio. The chip promises to provide improved location and
positioning while lowering power consumption for in-vehicle applications. It offers simultaneous tri-band reception of
all visible GNSS satellites, including US GPS, European GAL, Japanese QZSS, Russian GLONASS, Chinese BDS and
global SBAS augmentation systems.
The new chip also improves positioning in dense urban environments and
foliage-blocked areas to enhance the
consumer experience.
Moreover, the BCM89774 supports
the management of CAN BUS inputs
and sensors such as accelerometers,
gyroscopes, and magnetometers to
provide a fused sensor data tracking
subsystem. The integration of the
sensor hub and CPU on a single chip
is designed to reduce power consumption considerably and lower bill of
materials (BOM) cost for automotive
manufacturers.
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Product Watch

AERIALTRONICS
ALTURA ZENITH UAS IS
A FIELD-PROVEN SURVEY ASSET
The Aerialtronics Unmanned Aircraft System (UAS) is used by surveyors for precision volumetric measurements as well as high-resolution orthomapping. The Altura Zenith flexible payload system allows surveyors to gather multiple data streams
during one or multiple flights. The UAS can be equipped with high-resolution 120
megapixel vision sensors, as well thermal, multi and hyperspectral cameras.
The Altura Zenith optimizes data collection workflow, which connects
seamlessly with your existing data collection method, sensors and software,
and reduces the traditional highly skilled but often dangerous surveying
challenges associated with extraction activities and environmental protection. With customized sensors, efficient
and affordable solutions are made by mapping reserves,
stockpiles, extracted materials, mines and parks. Using technology like orthomosaics, contour lines and point clouds, mosaic images can be amassed, 3D
models can be created and volumetric calculations can be produced.

GARMIN
QUATIX 3 SMARTWATCH
FOR IMPROVED SENSOR INFO
Garmin’s newest wearable is a must-have for those who love fishing and sailing. The quatix 3 marine GPS smartwatch is packed
with several marine-centric capabilities, including a navigational
and marine toolset. The high-sensitivity GPS comes with GLONASS support. And the watch is designed to deliver up to 20 hours
of battery life in GPS mode.
The instrument with a sunlight-readable high-resolution
color display will stream NMEA 2000 data from compatible
onboard Garmin marine electronics. This means that users will
have access to important sensor information, including speed,
depth, temperature, wind data and more, no matter where they
are at on the boat. As a safety measure, a dedicated MOB hotkey allows users to drop an MOB waypoint and start navigation
back to that point. The quatix 3 also features a 3-axis electronic
compass, barometer, and auto-calibrating altimeter.
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QUALCOMM
YING DRONE POWERED WITH
AUTONOMOUS NAVIGATION
US chipmaker Qualcomm is bringing its processing power to
commercial drones. At the Consumers Electronic Show 2016 in
Las Vegas, US, the company announced that it is joining forces
with Tencent and ZEROTECH to produce a small, lightweight
drone called YING. Qualcomm’s new processor for unmanned
aerial vehicles has been dubbed Snapdragon Flight. It is expected
to slash the price of the average 4K camera drone by a fourth, increase battery life significantly, and enable users to share the videos the UAV is recording even while it is still in flight. And that’s
not all. Snapdragon Flight will offer an autonomous navigation
mode. This means that the drone will make use of features like
obstacle mapping and motion planning to dodge the obstacles it
might encounter during its flight path, and return to the user.

JUNIPER SYSTEMS
WINDOWS 10 RUGGED TAB
MESA 2 FOR FIELD WORKERS
Juniper Systems has released its largest handheld device produced to
date, the Mesa 2 rugged tablet. Running on the Microsoft Windows
10 operating system, the tablet promises to improve field-based
decision making, and smoothen the transition of field data collection to office work. This IP-68-rated rugged tablet is designed to
perform reliably in harsh environments.
Completely protected against water and dust ingress, the
tablet’s display is balanced between a 7-inch viewing area for
collecting data and reduced overall weight. The Mesa 2 comes
equipped with Juniper Systems’ proprietary IllumiView display,
which provides complete visibility in any light. The touch
screen is made up of the chemically-strengthened Dragontrail
glass to ensure superior durability. The battery delivers 8-10
hours of runtime. An optional expansion battery with an
additional 4-5 hours of power is also available.
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Corner Office

THERE IS NO POINT
IN HAVING GREAT
CONTENT AND THEN

NOT LIBERATING IT

Nigel Clifford, CEO, Ordnance Survey, explains the increasingly self sustaining business
model of OS and how business of map data and open data can go hand in hand
How is Ordnance Survey
achieving the remarkable
feat of making several
updates every minute about the
changing landscape of the United
Kingdom?

Q

It is quite a complicated chain
of activities that starts with
change happening in the real
world and our job is to capture that
change and make it as real-time and as
quick as possible. We do that in
several different ways. The most
traditional is that we have 270
surveyors, who go out in the country
and each of them have a series of tasks
for a day which will be sweeping their
particular patch. We also use aerial
imagery and have a couple of aircrafts
that are constantly flying and capturing
ground imagery when the weather
permits in the UK.

A
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We collect the geospatial data
ourselves, but we work closely with
others in our addressing work. For
instance, we work with our local
government colleagues, where they
have information from electoral registers or community charge departments about changes to address data.
We also work closely with local government when it comes to spotting
changes. What we are most particular

about is maintaining authoritative
quality — how do you signal the
quality level of the data that we are
presenting to our customers.

OS is much more than the
traditional maps. What are
the other location-based products
OS produces?

Q

A

There are different layers
starting with the base layer or

OS is bridging the gap between large companies,
who have got GI experts and where there is a
lot of innovation, and smaller organizations and
individuals, who have got ideas but don’t know quite
how to start and access the data

the master map, which is the core description of Great Britain.
Then we have different layers that we can put on that, such as
water or transport layers, that allows people to use most uncluttered or pure view of the world that they need for their particular
purpose. We also have other products that we can portray, such as
points of interest, like banks, hospitals, supermarkets, addresses
— which is a very significant part of what we have in the 40
million addresses.
I think the most interesting part we are developing now is
individual components. Rather than the maps being topographic
or one on water, we break them into individual components like
walls, hedges, fields and boundaries, so those can be used by
different agencies. For instance, our farmers need to have a very
clear view of the scope of their land to obtain farm subsidies.
OS helps the agencies that are responsible for sending out
those payments by ensuring that we have got the most
accurate view of their land which takes into account
the individual components where you can get a
clear view of the area being cultivated.

Q

So you also have maps for
consumer grade as well?

I think, last year, we sold
something like 1.9 million
paper maps and we are
continuing to innovate there as well.
OS is probably very well known for
its paper maps. We have moved into
digital representation as well. If you
buy a paper map, you can also get a
digital download inside it. So, for
the same price you get both paper
and digital. Consumer mapping is
about 7% of our revenues and it
actually grew last year.

A

Q

How does OS provide its
services to small business?

Ordnance Survey’s Geovation
Hub is a well known centre
for developers and development. This was an innovation we
put together last July to bridge the
gap between large companies, who
have got GI experts and where
there is a lot of innovation, and

A
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Corner Office

smaller organizations and individuals, who have got ideas but don’t
know quite how to start and access
the data. We are hoping that many of
these ideas will move through the
evolution recycle and move from
innovators, entrepreneurs to real
businesses generating real income.
We have got some who are really
making that transition, are raising
money and have moved from being
in their bedrooms to actually in their
offices. So, this is one example of
how we are supporting those small,
budding businesses.

Q

Any initiatives in providing
map data as a service to
small businesses?

Increasingly, I think it will be
as a service very much like
any other content business.
We are looking with interest at
Cloud, SaaS... buy per sip or buy per
drink rather than having to buy the
entire product. There will be more
and more of that kind of innovation
coming and more flexible licensing
around that.

A

Q

Is OS also getting into
business consulting to
support small businesses?

No, I don’t think so. The support
that we provide generally is
pretty good online. We have got
facilities where people can come and
have a conversation. But in terms of
that being a line of business for us,
creating new businesses... not so much.
Yes, we do have very active partner
base, inside OS that helps bridge
between the two organizations. We have
got about 350 business partners. We are
very active there, but we provide
support as part of that relationship
rather than as a big line of business.

A
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We have got a very clear and strong part to play
across the spectrum. We have got 270 surveyors,
making 10,000 changes every day. Our open data is
used by a number of platforms. When data has to be
absolutely right, you can’t do better than going to OS

Q

How are you competing
with commercial map
providers?

Some of it is competition,
some of it is partnering, some
of it is supplying. If you look
at the alternative mapping sources,
then you will see they actually have
OS data inside them. Our open data
is highly attractive and is used by a
number of these platforms. And
when we are competing, the critical
thing that we bring is that we have
got 270 surveyors, making 10,000
changes every day. We have got a
very clear and strong part to play
across the spectrum, and when it is
about life and death and when data
has to be absolutely right, then you
can’t do better than going to OS.

A

What is your take on the
demand for making the
mapping data free considering that OS functions as a
limited company?

Q

There is no point in having
great content and then not
liberating it. I think the
number of geospatial answers that
can be provided is growing exponentially, and we want to participate in
that. We want to be an innovator and
pioneer and to do that we want to
work with innovators and pioneers
who are also thinking what the next

A

10 years are going to bring in terms
of change on the planet and how
collectively, we can help people
make sense of that change.
OS has three or four different
funding streams as an organization.
So we have contracts with the government as well as individual departments to provide a general mapping
service, like emergency services,
etc. Additionally, we have clients
whom we are selling our products
and services to. For instance, an
insurance company which is looking
at flood risk; it wants authoritative
data about flood plain analysis and it
is here we can help them. We have a
partner community, where if they are
successful, we are successful. And
finally, we have a consumer market,
which is about 5-7% of our revenue.
Therefore, we have a number of
different ways of funding OS. It also
relieves the pressure on the government from having to fund the whole
of OS. They fund about 55-60% of
our costs. This kind of a model also
enables us to give some of the data
for free. So, we have made money
and we are also giving some of that
back to the community. We will be
doing more and more of free data
release and thinking of different ways
of doing so. We have unique model.
It may not work for others, but it is
certainly working here for us.
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Climate Change

THE WORLD’S ON FIRE

Why is it getting so hot in here?
What is most disturbing is that even though a warming El Niño was in effect for most
of 2015, it wasn’t the only factor deregulating the Earth’s thermostat. NASA insists that
the change was “largely driven by increased carbon dioxide and other human-made
emissions into the atmosphere.”

GREENHOUSE GASES DOMINATE
Why 2015 was the Hottest on Record
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The jury is in with a
unanimous verdict.
2015 was officially the
Earth’s hottest year
on record. According
to analyses by US
federal agencies NASA
and the National
Oceanic & Atmospheric
Administration (NOAA),
globally averaged
temperatures in 2015
shattered the previous
mark set in 2014 by
0.23° F (0.13° C). The
agencies concur that
the planet’s average
surface temperature
has risen about 1.8° F
(1.0° C) since the late
19th century. Most of
the warming occurred
in the past 35 years,
with 15 of the 16
warmest years on
record occurring since
2001. No surprise then
that for much of the
Northern Hemisphere,
last December looked
and felt more like a
March.

GOOD
What to expect from 2016?
Considering that it’s the fourth time in 11 years
that the Earth has broken annual marks for high
temperature, it seems that we are getting to a
point where breaking the record becomes the
norm. In fact, with the El Niño continuing into
2016, climate scientists and weather forecasters
are already saying that this year could push the
chart-topping temperature climb even higher.

10 HOTTEST YEARS | ALL SINCE 1998
1.5O
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2003 (Not shown) tied with 2006, 2007. Columns represented difference from
20th century average. Data as of January 20, 2016. Subject to change based on NCEI revisions
Source: NOAA/NCEI
Courtesy: Climate Central

THE KEEPER OF THE RECORDS
While the US began modern record
keeping in 1880, British scientists have
released figures showing 2015 as the
warmest in a record dating to 1850.
The Japan Meteorological Agency had
already released preliminary results
showing 2015 as the warmest year in a
record beginning in 1891.

How can geospatial technology help?
In such an alarming scenario, the use of geospatial
technology to tell a more compelling story of climate
change, and in mitigating the issues and challenges
related to it cannot be stressed enough. Flip the pages
to know how the geospatial community can help…

COP
BAD
COP
What is COP21?
The 21st session of the Conference of the Parties
(COP), which saw more than 190 nations gather in
Paris in December 2015 to discuss a possible new
global agreement on climate change, aimed at
reducing greenhouse gas emissions. The deal unites
all the world’s nations in a single agreement on
tackling climate change for the first time in history.

10,000 new Climate Change initiatives

$1
187
20

trillion solar investments
to be mobilized by new
global alliance
countries shared national
climate action plans

countries to double clean
energy R&D

+
144
+
400
+
127

companies will use
science-based targets to set
emissions setting goals
cities to set targets that
could cut urban emissions
in half
mn hectares of degraded land
in Africa and Latin America to
be restored
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What are the key points?

Developed countries are
expected to slash their
emissions in absolute terms
while developing nations are
being “encouraged” to do so
as their capabilities evolve
over time.

Governments
will be reviewing
their targets in
the next four
years and see if
they can update
them.

There is no penalty for
countries that miss their
emissions targets but the
agreement has transparency
rules to help encourage
countries to actually do what
they say they will do.

In the past,
international
monitoring of those
numbers would have
been difficult to do,
but the COP21 deal
changes that.

To make sure global
warming stays well below
2° C (3.6° F) and
to pursue efforts to
limit the temperature
rise to 1.5° C (2.7° F ).

If countries stick both to the
spirit and the letter of the
agreement, it could give us
a good chance of limiting
global warming to under 4 °C
and perhaps even under 3 °C.

To limit the amount of
greenhouse gases emitted by
human activity between 2050
and 2100 to the same levels
that trees, soil and oceans
can absorb naturally.

Each country will set targets
for reducing greenhouse gas
emissions every five years.
More than 180 countries have
already submitted targets for
the first cycle.

What about the money?

Wealthy countries will continue
to offer financial support to help poor
countries reduce their emissions and
adapt to climate change.
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Developing countries
have been promised $100bn
a year by 2020.

Rich nations also need to maintain
a $100-bn-a-year funding pledge
beyond 2020, and to use that figure
as a “floor” for further support agreed
by 2025.

Who are the winners?

IS THIS ENOUGH?

DEVELOPING COUNTRIES
Developing countries tend to be more vulnerable to rises in sea level,
droughts, and floods. Industrialized countries will contribute at least
$100 billion of aid a year to poorer nations to help them battle the effects
of climate change by 2020.
RENEWABLE ENERGY MARKETS
The COP21 agreement gave a nod to investments in and
development of new technologies that would remove carbon
dioxide from the air.

SMALL ISLAND NATIONS
In a victory for small island nations threatened by rising seas, the
agreement includes a section recognizing “loss and damage”
associated with climate-related disasters.

…and losers?
FOSSIL FUEL COMPANIES
The agreement deal aims to come down heavily on carbon-emitting
industries — the “anthropogenic emissions” — and reduce total
fossil fuels burned worldwide.

STAYING WITHIN THE CARBON BUDGET
Lowering global carbon emissions is crucial because the world has only a fixed
amount of CO2 that it can emit while still maintaining a chance to avoid warming
above 2° C. This emissions cap is known as the “carbon budget.”

— Experts believe
the time scales
are worrying
and the $100 bn
pledged per year
is helpful, but
remains under
8% of worldwide
declared military
spending each
year.
— Since the
national caps
on emissions
are voluntary
and carries
no penalty for
missing the
targets, there
is worry that
the goals may
not be achieved
ultimately.
— Many also
feel the deal
short-changes
the world’s
most vulnerable
communities
since there is no
new money or
promises to help
restructure the
global economic
model.

More Action Needed
Based on the INDCs
submitted, studies
show that the Earth
is still projected
to warm by 2.7-3.7° C
by 2100.
Courtesy: World Resources Institute

21 • Geospatial World • February 2016

Nordenskjold Basin in Antarctica, March 12, 2014. Satellite
imagery enables monitoring of remote locations over time to assess
and measure the impacts of climate change

Courtesy: DigitalGlobe

Interview

assessments originating from a large
number of interconnected sources.
Location links the myriad of physical,
biological, and socioeconomic data in a
way that allows us to understand past,
present and future dynamics. This is the
essence of location intelligence, where
location is the common thread across
seemingly disparate information, making it more actionable and useful.
Despite the promise of these
technologies, and satellite imagery in
particular, these resources are not fully
leveraged in the fight against climate
change. Since the effects of climate
change are long-term, dispersed and
cross many kinds of boundaries, it
is challenging to compel people to

Creating a Geospatial Action Plan for

CLIMATE CHANGE
Geospatial information
can help confront climate
change, but we need to
break down the sectoral
and geographic silos first.
By Rhiannan Price

T

he world is fighting
climate change on a
number of fronts that
would benefit substantially from geospatial
technology. From extreme weather
events to food production to natural
resource management, geospatial data
offers valuable insights into complex
interactions. With data layers and
modeling, a geospatial approach helps
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detect and decouple signals of global
environmental changes in various ecosystems. Geospatial data also supports
the evaluation of policy options for
regional development plans and how
best to use natural resources. In addition to resource management, these
geospatial techniques are ideally suited
for analyzing food systems and value
chains across time and space. There
are many ways in which geospatial
data can help confront climate change,
but, to be effective, it has to help break
down sectoral and geographic silos.

Framework for actionable
decision making
At both a conceptual and a practical
level, geospatial data and technologies
provide a framework for actionable
decision making that allows for the
integration of data, information and

act. Imagery, for instance, provides
irrefutable evidence of disappearing islands, melting ice caps and increasingly intense weather events. Geospatial
technologies bring all these information together and highlight realities
on our planet that are otherwise too
abstract. By focusing the conversation
on what’s relevant to people and how
it affects their livelihoods, imagery
and geospatial information make an
unwieldy issue more actionable.
Who is using geospatial tools is also
important. Climate change is a challenge
that knows no borders. It engenders
issues that span countries and regions,
demanding a coordinated response that
transcends national biases. With mosaics
of imagery covering entire continents,
national borders are just another data
layer to reference for policymaking and
coordination, and the effects of climate

Climate change and sustainable
development are interlinked
In addition to the local and global
aspects of climate change, countries
need to recognize the strong linkages
between climate change and sustainable
development not only in diplomatic
consensus but also in any intended
interventions. Imagery allows us to understand the intersections of resiliency
and sustainability through all lenses.
It helps answer essential questions
such as: Where are communities now?
What will communities look like in the
future? What do the most vulnerable
need to thrive?
The relationship between climate
change response and sustainable development underscores the importance of
the global consensus reached last year in
Paris. Climate change was on the forefront of the global agenda and rightfully
so. However, it is important to note that
these conversations were framed within
the context of the recently adopted
Sustainable Development Goals.
Aligning a climate change action plan
with sustainable development recognizes
that trade-offs and synergies abound
and must be considered holistically.
The interactions among climate change
adaptation, mitigation and development
occur on localized and global scales and
almost always across multiple stressors.

Courtesy: DigitalGlobe

change can be analyzed and understood
beyond the confines of administrative
boundaries. And that cannot be understated. To truly fight climate change,
these issues must be tackled as a global
community, not just as individual countries. Geospatial technology, and remote
sensing in particular, enables monitoring
and analysis on both macro and micro
scales. Very high-resolution imagery
provides the granularity needed to thoroughly understand local situations, while
the combination of sensors provides the
needed global coverage for larger scale
analyses.

High resolution satellite imagery can help better prepare, respond and adapt to climate
change. This image from Gunja, Croatia, was taken on May 21, 2014, after three days of
torrential rain that amounted to what is normally three months of rainfall

Comprehensive climate change strategies will leverage geospatial information
to address the complexity and interrelatedness of these challenges. By providing
a strong analytical framework for policy
decisions and coordination, geospatial
can enable robust strategies that involve
all necessary stakeholders and encompass all sectors.
To truly create a comprehensive climate change strategy and plan of action,
policymakers need to understand the
wide ranging applications of geospatial
technology. The use of geospatial often
gets relegated to common use cases
like land management or infrastructure
planning; however, geospatial analytics
can provide answers across sectors. For
example, in agriculture, new varieties
are a typical adaptation response. While
the breeding of a new crop variety does
not directly require geospatial data, there
are a number of geospatial questions
that need to be answered. What are the
agro-ecologies in the community where
yields are low? How much seed could
you expect to sell in a given area? How
would a variety get from the certified
seed producer to the agro-dealer? A
geospatial analysis can tell you what
traits need to be bred in new varieties
and what the value chain looks like in
a given area. That way, scientists know

exactly what to breed, seed companies
know exactly how much to produce, and
farmers know which agro-dealers to buy
from and which markets to sell at. Thus,
taking a geospatial approach provides
the prerequisite location intelligence to
inform interventions and ensure climate
change outcomes are realized.
Getting to a comprehensive strategy will not be easy. It means getting
creative about how geospatial data and
technologies are used and ensuring
countries have the capacity to leverage
such resources. These are just a couple
of the challenges that need to be faced
to continue making progress after the
diplomatic success in Paris. Being
responsible stewards of the billions
of dollars already committed toward
climate change requires quick action
to create a strategy and game-plan.
In the meantime, climate change will
continue to drive increasing instability
and vulnerability until our interventions are proven effective and scalable.
Having viable tools like remote
sensing and other geospatial technologies at our disposal is an advantage we
cannot afford to ignore.
Rhiannan Price, Manager, Seeing a
Better World Program, DigitalGlobe
rhiannan.price@digitalglobe.com
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ARCHIVING OUR

CLIMATE
SYSTEM
SPACE-BASED CLIMATE RESEARCH WITH
ESA’S CLIMATE CHANGE INITIATIVE
The European Space Agency’s long-standing Earth
Observation Program Directorate is responsible
for developing cutting-edge satellite products for
environmental monitoring. More recently, it has become a
key player in generating satellite-derived climate records.
The ESA Climate Change Initiative program is the means to
facilitate this effort, and the groundwork for establishing
an operational climate service. By Anna Maria Trofaier
24 • Geospatial World • February 2016

W

ith the end of the
climate talks in Paris
in December 2015,
comes new momentum
to engage the world
— not just to reflect on past errors,
but moreover to act on the growing
concern with bolder solutions. Meanwhile, climate change is the reality
we face today, and not just a problem
for generations to come. It is clear
that policymakers need to step up a

gear and proactively make decisions
that will help the world adapt to rising
air temperatures and their knock-on
effects. These decisions need to be
grounded in science. To draw up a
comprehensive strategy for tackling
the consequences of a changing climate, we need to first decipher climate
patterns and trends.
Climate is not weather. To describe
climate is to define the variables
that characterize the Earth’s climate
system. These variables are known as
Essential Climate Variables (ECVs).
The concept of ECVs was developed
by the Global Climate Observing
System (GCOS) in support of the
United Nations Framework Convention on Climate Change (UNFCCC).
To understand climate variability long
time series of ECV data are needed.
Field measurements have illustrated
historic climate change — the iconic
diagram of rising CO2 levels measured at Mauna Loa Observatory in

Hawaii springs to mind. They are the
foundations that led to our awareness
of a warming planet. Field campaigns
continue to provide invaluable climate
records, yet they are spatially limited.
With satellite records dating back to
the late 1970s, we have arrived at the
moment in time when climate, with
the aid of this 30 plus year archive,
can be observed globally from space.
It seems fair to say that a significant
amount of climate science today is
based on a satellite-era understanding
of the coupled interactions between the
atmosphere, ocean and the land.
Clearly, it is the space agencies
that need to rise to the occasion, and
so they are. What has become known
as the international architecture for
climate monitoring from space, developed by international coordination
mechanisms including the Committee on Earth Observation Satellites
(CEOS), has brought the space agencies together and pointed them in the

direction of research harmonization,
explicitly stating the importance of
open data-sharing policies. Apart from
coordinating amongst each other, international programs to observe, calculate
and archive ECV datasets have been
initiated. The largest coordinated program doing this is the European Space
Agency’s (ESA) Climate Change
Initiative (CCI). The CCI is ESA’s
effort to liaise with and fund scientists
across member states, helping them
delve deep into the satellite archives to
produce these much needed ECV data
records.
In 2017, the CCI will come to an
end. Eight years of hard work and €95
million investment will ultimately
culminate in an operational ECV data
record, ready to be used by climate
services. To sum up the achievements
so far, let us return to the objectives
drawn up at the start of the program.
The CCI set out to provide ECV data
records, focusing on the needs of the
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the impact of these studies will be far
more impressive on the political landscape and decision-making processes.

Key to operational climate service

Fit for purpose?
The range of CCI ECV products is
discrete but certainly not insignificant,
covering each domain: atmosphere,
ocean and land. A total of 13 ECVs
are considered, the selection of which
was made according to the requirements that the derived data
sets would
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need to be scientifically relevant,
technically feasible and cost-effective
— the demand for climate data records
may be high, but without manageable
monetary resources, the all-necessary
continuity in producing and archiving
these ECV data sets is at risk. Under
the CCI umbrella, 14 projects were set
up — one for each chosen ECV and a
standalone project, the Climate Modelling User Group, set up as a consortium of climate modellers to assess,
validate and provide feedback on each
dataset. This involvement of the main
climate modelling research centres
across Europe, and their independent assessment of the CCI products
ensures these ECV records are exactly
what the doctor ordered. Of necessity
is the indisputable easy and free access
to these data. With this in mind, the
ESA CCI Open Data Portal, currently
under construction, will be the point
of reference for obtaining the full
suite of CCI ECV records. Experience
suggests that access to data must be as
straightforward as possible, or else the
products will not be used to their full
potential. Much thought has gone into
crafting such a Web-interface, and its
arrival is much anticipated.
The success-story of ESA CCI will
be measurable by the statistics of downloaded data and published research. In
part, this is already being done by the
consortium of scientists working on the
ESA CCI program, but others will come
once the portal opens. Then, hopefully,

Contains modified Copernicus Sentinel data (2015)/ENVEO/ESA CCI/FFG

climate modelling community. Spatially
distributed numerical models rely on
satellite data for parametrization and
validation. Pivotal to underpinning
the dynamics of our climate system
in models is to provide standardized,
consistent data with appropriate
uncertainty estimates. These ECV data
records need to be built by stable, transparent processing algorithms with the
final products scrutinized by the user
communities. With these goals in mind,
the ESA CCI presents improvements
to current algorithm retrievals and to
standardization of global multi-mission
ECV products — achievements that
detail once more the triumph of strong
international cooperation.

ESA CCI is certainly a step in the right
direction, but we have not completely established the magic formula
for providing an operational climate
service. There are a substantial number
of ECVs that, despite being within the
scope of ESA CCI, are currently not
considered and would, therefore, call
for new R&D. However, we also need
to continue to monitor and deliver the
ECV datasets, which we so meticulously produced over the past few years.
Climate research needs the continuity
of long-term observations. The dilemma of choosing between continuity and
R&D is solved, keeping in line with the
spirit of collaboration. The former is ensured by passing the ECV archives on
to operational entities outside the ESA
CCI program, such as the European
Commission’s Copernicus Climate
Service, the European Organization
for the Exploitation of Meteorological Satellites (EUMETSAT) Satellite

Greenland ice sheet velocity
map from Sentinel-1A

Application Facilities (SAFs) and other
active services on the national level,
while the latter will be undertaken by
ESA CCI and subsequent programs.
These R&D efforts are therefore a key
functional cog in the mechanism that is
climate research, helping to revolutionize the way we model climate.

Smart outreach for a
smart generation
Bringing our research closer to the
public is paramount in a society that
craves information in the palm of its
hands. As a publicly funded organization, ESA is committed to produce
valuable and free outreach resources.
Under the CCI program an iPad app,
known as the ESA CCI Visualization
Tool, has been developed. Its purpose is to communicate why we need
satellites for climate and how the
chosen CCI ECVs narrate the story
of a changing climate. An inbuilt data
viewer visualizes the CCI data sets,
and patterns of change seen from the
satellites are made visible to the eye.
At the tap of a touchscreen, a time
series of satellite-derived sea surface
temperature measurements illustrate
changes through time, and the layman
too is able to spot known climate
phenomena, such as El Niño. Furthermore, the effects of global warming
trends, for instance on the cryosphere,
are also made more apparent to the
public as they can view time series of
Arctic sea ice concentrations. But this
app is about more than just viewing
the output of the ESA CCI program. It
is a tool to raise awareness of our planet’s changing climate system. Striking
animations help paint the picture.
For instance, one movie zooms into
Antarctica, showing the marine-based
West Antarctic Ice Sheet (WAIS) and
explaining how Pine Island Glacier,
which drains a large part of the WAIS,
is retreating and how we can measure
this withdrawal using radar interferometry. We see how the margin of the
glacier’s grounded ice has retreated

inland by about 40 km, now grounded
several hundreds of meters deeper than
the subsea ridge it had been anchored
on in the 1990s — what remains is
a long, fragile tongue hovering and
flexing in a warming ocean.
Meanwhile, the Twitter-sphere is full
of opportunities for outreach. Eager to
share our news, views and links to interesting research, the ESA climate office
has long been on twitter (@esaclimate).
The advantages are clear; “It’s great
that it’s an interactive environment, so
people can ask questions,” says Cat
Downy, a scientist with the International
Geosphere-Biosphere Program (IGBP)
working as an ESA liaison officer. “It
reaches different audiences — scientists
and the general public.” This is not a
new concept. In the last few years it has
become common practice for scientists
to share their thoughts and research on
Twitter. It is almost an absolute necessity
for developing a complete online profile.
The digital age demands scientists to be
concise and to the point. It is precisely
this skill — to communicate science in
a maximum of 140 characters — that
allows ESA to reach beyond the confines
of its known scientific community, to
send out the message of why we need
#spaceforclimate, and interact with those
interested in learning more on this topic.

In the wake of COP21
Keeping the public informed about our
programs is an important aspect of our
job. ESA’s presence at COP21 marked
such an opportunity — to share with the
world the reasons we need satellites for
climate monitoring. The agreement that
was reached demands the development
of new methodologies for assessing
historical carbon sources and sinks, but
it also reiterates the need for climate
observations. “In order to do that you
need information from satellites,” says
Pascal Lecomte at the European Space
Agency’s Climate Office.
The Paris agreement calls for
“strengthening scientific knowledge
on climate, including research, [and]

systematic observation of the climate
system”. Not only is this a justification for ESA CCI, and any follow-up
programs, but it also points out that
decision makers rely on state-ofthe-art scientific consultation; that
there is always room for improving
our observations and determining
new metrics for measuring climate
change and that research and development are equally important in order
to establish an operational climate
service compared to just maintaining
a climate data archive. As we move
into the future, ESA will not only have
to establish a new climate monitoring
program, but it will also have to work
towards advancing current algorithms,
to consider what new satellite sensors
are needed and how the newly derived
data are to be made compatible with
the current standards or vice versa.
Undoubtedly, despite ESA CCI
coming to a close in 2017, we have not
yet reached the end of the road. There
still remains much to do. As we require
ever more information on the state of
our changing planet, the international space agencies will have to work
closely together for a more effective
and complete global climate observing program that will lay down the
foundations for a strategy on climate
adaptation and mitigation.
Anna Maria Trofaier,
ESA Climate Office – ECSAT, UK
Climate.Office@esa.int
@esaclimate
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LAND ISSUES ARE NOT ONLY ABOUT
LAND RIGHTS, BUT ALSO ABOUT
CLIMATE CHANGE & LIVELIHOOD
WRI works with governments, not just in maps, but broadly in infographics to organize
and share complex information and ideas in a simple way that could be quickly grasped
by everybody from policymakers to the public, explains Peter Veit, Director, Land and
Resource Rights Initiative, World Resources Institute
What kind of activities is
World Resources Institute
(WRI) currently involved in?

Q

India and looking at the other
perspective of land rights.

A

Land is a very sensitive issue.
How is WRI influencing key
decision makers to make right
policy guidelines?

WRI was established in 1980 as
a policy research institution
focused on the changes in the world. It
has organized six major programs
focusing on cities, climate, energy,
forest, water and food. And cutting
across cut these six programs are our
four centers — government, business,
economics and finance. Our job is to
provide support to these six major
initiatives.

What kind of steps is WRI
taking to enable sustainable
city growth?

Q

A

The cities and the transportation
program is WRI’s largest
initiative in terms of staff, offices and
budget. Our interest has shifted from
only transportation to sustainable city
initiatives in the last two to three years.
We are now exploring land rights
issues that are associated with city
development. For example, in India,
we are looking at various approaches
with which local leaders bring land
together for public purposes, whether
they are for parks or urban transportation projects, different approaches that
has been used by different cities in
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Q

A

Land rights is a politically
charged issue. It is a human
right issue. It is the principal source of
wealth and power in many countries.
We see land issues not only from a land
rights perspective, but also from a
climate change and livelihood point of
view. Our work is done mostly in
partnership with local bodies. So in
most African countries, we work with
environmental organizations that have
a deep connection with the judiciary,
government and parliament.

Q
A

How does climate change fit
into this?

We have been working from the
forestry angle and how securing
community rights over forests can be a
sound mitigation strategy. There has
been ample research showing that if
communities have secure rights to their
land and if those rights are protected,
then the deforestation rates in the
community forests are lower. Our hope
is that climate negotiators see securing

rights as a sound investment strategy
for their efforts to mitigate climate
change. That has been our principle
angle to forest and economy debate.

How has the COP21 summit
taken the discussion forward
in this direction?

Q

A

There are lots of positives that
have come forward from Paris.
From the forest perspective, we have
some strong positions in the Paris
agreement. However, we know that
there will be challenges in their
implementation, and therefore have
shifted our attention to the commitments that various governments
made under the agreement. We have
been looking at these so called INDCs
[Intended Nationally Determined
Contributions] to see how forestry
features into their climate commitment.

Q

The UN recently recognized
the role of geoinformation in
achieving the Sustainable Development Goals (SDG). What are your
views on this?

A

There was quite an effort by WRI
to engage in the SDG process
and we are working with negotiators
regarding goals, targets and indicators
that are going to be developed. That is a

mixed bag. There are some strong
targets that are consistent with our
opinions and perspectives, and there are
others that haven’t quite reached that
level. I have worked quite a bit to try to
encourage the SDG negotiators to
establish a separate target on securing
collective land rights that has not
happened. And we are working to at
least try to develop an indicator for
collective land rights. Our hope is that
some of the platforms that WRI has
developed can be used as a way to
monitor the progress toward the SDG
goals and targets. For instance, we
launched an online platform called
LandMark with the help of 12 other land
right organizations, which provides the
boundaries of the land held by the
community and indigenous people. This
could potentially be the platform for
monitoring progress on whether
indigenous land are better protected or
not as consistent with SDG indicators.
Then there are a number of other
platforms that we have… the Global
Forest Watch can also be used as a
potential way to monitor the progress on
the SDGs.

How is WRI using and
encouraging the use of
geospatial information for effective
resource management?

Q

think that geo-referenced information
is very important for decision makers.

Law and policy have tremendous impact on the
collection, use, storage and distribution of geospatial information.
What are your views on this?

Q

A

We have worked with governments to develop progressive
freedom of information acts. To try to
encourage governments to make more
information available to the public and
that includes geo reference information
as well. We have been working with a
number of governments to help draft
laws, suggest specific provisions to
compare their work so that they can see
what their neighbors are doing. We also
recognize the power of maps in making
decisions and understanding issues. We
work with governments, not just in
maps, but broadly in infographics to
organize and share complex information and ideas in a way that could be
very simple and quickly grasped by
policymakers to the public.

A

There are a number of things
that we do which go beyond a
nation state. WRI was first created with
a real focus on development of global
public policy, and thus, our strong
interest in international agreements. We
have a long history of working with
international collaborations. We have
also spent a lot of time at continental as
well as regional levels. We do have a
long history of bringing civil societies
together to encourage sharing of
information and collaboration around
common issues and addressing
common concerns.

What kind of role will
international collaboration &
technology transfer play to ensure
global sustainable
development?

Q

A

There are a number of platforms
that WRI has developed in the
field of geospatial. As I mentioned,
LandMark provide precise boundaries
of indigenous community lands, the
Global Forest Watch provides real-time
data of forest cover, and looks at the
deforestation rate and a number of
other aspects of forestry. We have a
geospatial platform that looks at water.
We are considering a broader platform
that will bring all these smaller
platforms together and will hopefully
go beyond water, land and forest to
deal with other natural resources.
We do a lot of mapping and we
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Our Planet’s
Vital Signs Are Weak
The Earth’s climate has changed throughout history. Just in the last 650,000 years there
have been seven cycles of glacial advance and retreat, with the abrupt end of the last Ice
Age about 7,000 years ago marking the beginning of the human civilization. Most of these
climate changes are attributed to very small variations in Earth’s orbit that change the
amount of solar energy our planet receives. However, the current warming trend is very
likely human-induced and proceeding at a rate that is unprecedented in the past 1,300 years.
Let’s see how some of Earth’s key climate indicators are changing over time…

Sea Ice

The Greenland and Antarctic ice sheets have decreased in mass. Both the extent and thickness of Arctic sea ice has declined
rapidly over the last several decades. Glaciers are retreating almost everywhere around the world — including in the Alps,
Himalayas, Andes, Rockies, Alaska and Africa.
These images show the annual Arctic sea ice minimum from 1979 to 2014. At the end of each summer, the sea ice cover
reaches its minimum extent, leaving what is called the perennial ice cover. The area of the perennial ice has been steadily
decreasing since the satellite record began in 1979.

1979

2004

1984

2014

Infographic: Debjyoti mukherjee

Data source: Satellite observations.| Credit: NASA Scientific Visualization Studio
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During ice ages, CO2 levels were around 200 parts per
million (ppm), and during the warmer interglacial periods,
they hovered around 280 ppm. In 2013, CO2 levels
surpassed 400 ppm for the first time in recorded history.
This recent relentless rise in CO2 shows a remarkably
constant relationship with fossil-fuel burning, and can be
well accounted for based on the simple premise that about
60% of fossil-fuel emissions stay in the air.
These images show global changes in the concentration
and distribution of carbon dioxide from 2002-2014 at an
altitude range of 1.9 to 8 miles. The yellow-to-red regions
indicate higher concentrations of CO2, while blue-to-green
areas indicate lower concentrations, measured in parts
per million.

May 2011

Carbon Dioxide

Data source: Atmospheric Infrared Sounder (AIRS) | Credit: NASA
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Global Temperature
All three major global surface
temperature reconstructions
show that Earth has warmed
since 1880. Most of this
warming has occurred since
the 1970s, with the 20 warmest
years having occurred since
1981 and with all 10 of the
warmest years occurring in
the past 12 years. Even though
the 2000s witnessed a solar
output decline resulting in an
unusually deep solar minimum
in 2007-2009, surface temperatures continue to increase.
These color-coded maps show a
progression of changing global
surface temperatures from 1974
to 2014. Dark blue indicates
areas cooler than average. Dark
red indicates areas warmer than
average.
Data source: NASA/GISS
Credit: NASA Scientific
Visualization Studio

1974

1994

1984

Sea Level

Global sea level rose about 17 centimeters (6.7 inches) in the last century. The rate
in the last decade, however, is nearly double that of the last century. Recent satellite
observations have detected a thinning of parts of the Greenland ice sheet at lower
elevations. A partial melting of this ice sheet would cause a 1-meter (3-foot) rise. If
melted completely, the Greenland ice sheet contains enough water to raise sea level by
5-7 meters (16-23 feet). These pictures show the effect on coastal regions for 6 meters
(19.7 feet) of sea level rise. Land that would be covered in water is shaded red.
Credit: Center for Remote Sensing of Ice Sheets
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GLOBAL IMPACTS OF

THE 2015 EL NIÑO
New NASA satellite observations are showing
scientists the impact of El Niño on the distribution of
rain, tropospheric ozone and wildfires around the globe

P

eople the world over are feeling, or will soon feel, the effects of the strongest El Niño
event since 1997-98, currently
unfolding in the eastern equatorial Pacific Ocean. New NASA satellite observations are beginning to show
scientists its impact on the distribution
of rain, tropospheric ozone and wildfires around the globe.
According to new results in December 2015, atmospheric rivers, significant
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sources of rainfall, tend to intensify
during El Niño events, and last year’s
continuing strong El Niño likely will
bring more precipitation to California
and some relief for the drought. Atmospheric rivers are short-lived, narrow
streams of wind that carry water vapor
from the tropical oceans to mid-latitude
land areas.
Due to this El Niño, tropospheric
ozone, a pollutant and greenhouse gas,
is seen decreasing over mid-latitude

locations such as the United States,
and the risk of fires across the tropics
is showing signs of increasing.
An El Niño, which is a reoccurring natural phenomenon, happens
when sea surface temperatures in the
equatorial Pacific Ocean warm up. The
increased ocean surface temperatures
influence air and moisture movement
around the globe. Approximately 15
years of observations by NASA’s fleet
of earth-observing satellites show how
El Niños affect multiple interconnected Earth systems. El Niño’s elevated
sea surface temperatures shift rain
patterns by affecting the temperature
of the air above the ocean, which alters
how winds and air masses circulate air
around the planet.
The change in winds also affects
the distribution of tropospheric ozone
around the planet. Tropospheric ozone
exists in the atmospheric layer closest
to the surface and comprises ozone
produced naturally and from human

During El Niños, the number and size of fires increases
in tropical forests across Asia and South America

Monthly average global burned area for
Aug. 2015, produced from NASA’s MODIS
instrument. Light blue indicates a smaller
percentage of burned area, while red and
orange indicate its higher percentage

Courtesy: NASA

Courtesy: NASA

An atmospheric river travels across the
Pacific to California Oct. 25 to Nov. 2,
2014. White colors are clouds, light blues
water vapor, and green to red precipitation

research scientist at Morgan State
University in Baltimore and NASA’s
Goddard Space Flight Center in Greenbelt, Maryland, and his colleagues
produced the first near-global map of
ozone sensitivity caused by El Niño
and La Niña events. Previous work
showed that El Niño events cause a
strong change in ozone in the tropics.
Olsen’s new work uses satellite data,
combined with a computer model, to
show that a smaller but still significant
effect occurs in the mid-latitudes.
“El Niño is just one factor in the
variability,” Olsen said. “But you do
see regions like the central United

pollution. Ozone in the troposphere is
a greenhouse gas and a health hazard.
Understanding El Niño’s influence on
ozone concentration is important for
understanding the atmosphere’s response
to natural variation and distinguishing
natural changes from human causes.
Mark Olsen, an atmospheric

States where El Niño explains 20 to
25% of the variability.”
Ozone in this region tends to decrease where El Niño-driven changes
to local wind circulation patterns cause
them to draw air upward. According
to Olsen, it’s a large enough influence that El Niño does need to be

considered if you want to attribute
causes of ozone concentration changes
and long-term trends.
Jim Randerson, Earth system scientist at the University of California,
Irvine, and his team analyzed wildfire
burned-area maps from satellite data
to study how El Niño-driven effects
change the distribution and severity of
wildfires worldwide. During El Niños,
the number and size of fires increases
in tropical forests across Asia and
South America. “The change in atmospheric dynamics shifts the rainfall,”
Randerson said. “So El Niño causes
less rain to fall in many areas of the
tropics, making forests more vulnerable to human-ignited fires.”
Fires in tropical forests also accelerate carbon dioxide buildup in the
atmosphere and reduce air quality. Indonesia, for example, has carbon-rich
peatlands that ignite as soon as the rain
stops, which is what happened this fall,
Randerson said. Meanwhile, Southeast Asia, Central America and the
southern Amazon have very high fire
risk for 2016. El Niño tends to reduce
rainfall in their wet seasons, and less
rain means drier vegetation and drier
air, which make forests vulnerable to
dry season burning.
NASA uses the vantage point of
space to increase our understanding of
our home planet, improve lives, and
safeguard our future. NASA develops
new ways to observe and study Earth’s
interconnected natural systems with
long-term data records. The agency
freely shares this unique knowledge
and works with institutions around the
world to gain new insights into how
our planet is changing.
For more information on El Niño and
NASA’s Earth-observing missions, visit:
http://climatesciences.jpl.nasa.gov/enso
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BUILDING RESILIENCE WITH

THE NEW BLUE ECONOMY

NOAA’s real niche with respect to
climate change, preparedness and
resilience, is the predictability that it
brings to the table, says Dr. Richard
Spinrad, Chief Scientist
What according to you is the value of ocean
observations, especially when the scare of
climate change is looming on us?

Q

A

NOAA is essentially a science-based service agency.
Our whole premise is being able to advise policy,
take action for a range of applications — the economy,
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safety, national security… all of those. Consequently, we
have to be able to advice on what action should be taken
with regard to use and protection and stewardship of the
ocean. You cannot do that unless you have some understanding of how the ocean environment is changing, and
you cannot do “that” unless you have some fundamental
knowledge of what the basis is for any measurement. So,
how can we know whether there is an impending coral
bleaching event unless we know what the baseline temperatures were in the past? And what they are now, and build
those into sophisticated models to project what it might be
in the future?
So the value of observation in terms of our being able to
inform policy, to inform decisions and to reduce uncertainty,

and the observations are a part of that. You cannot make
weather forecasts without observing and monitoring the
weather. You certainly cannot make any predictions or
forecasts about the ocean without observing it in a sustained
manner.

Q
A

What actions are being taken by NOAA to tackle
climate change?

The actions that NOAA takes are primarily based
on environmental intelligence that we are
acquiring about the oceans. We have spent decades into
developing a robust observation system for the world’s
oceans. Right now, for example, as we look at an
impending El Niño, how do we know the magnitude and
the speed of the development of El Niño. It is because we
have arrays of buoys, floats, drifters, ships, and aircrafts
that are being used to make these measurements. With
respect to the SDGs, it is very important for us to have
the best information that describes what is happening
with respect to changes in the ocean environment. And if
you look, for example, at the diminishing ice pack in the
Arctic, how fast is that diminishing, what is the variance
from winter to summer in the Arctic, what are the
implications of that change with respect to the
bio-geography of critical fisheries, how is that going to
affect weather and climate... You cannot even begin to
answer any of those questions unless you have the
sustained observations and the robust models. So, that is
the other thing that we do. Our real niche with respect to
climate change, preparedness, resilience, is the predictability that we bring to the table.
Lots of different organizations throughout the globe —
public and private — are collecting information and data,
developing intelligence. We really own a responsibility for
developing predictions, outlooks, projections and what-if
scenarios with respect to actions that may or may not be
taken in terms of things like changing CO2 emissions. We
would like to believe that what we are doing is serving as
the honest broker with respect to this environmental intelligence in characterizing what the nature of the environment
will be in the future and how that may be affected by any
kind of actions that are taken as a result of policy changes.

Is NOAA also working for ocean conservation
and sustainable use of other marine resources
and sustainable development?

Q

One of the important aspects of that is in resiliency. How do we build resiliency? And I will use
coastal resiliency as an example. And in fact, just
recently, we put out several million dollars worth of

A

awards for coastal resiliency projects. So, it is founded
on the concept that often times, our ability to respond in
an appropriate manner and therefore be resilient to
climate change is to take the best advantage of what
natural defense we have. We have seen it repeatedly,
whether they are tsunamis or hurricanes or monsoons,
areas that are least impacted are the ones that have the
most robust natural infrastructure — wetlands, marshes,
mangroves that can mitigate the effects of a natural
disaster. Therefore, we are trying to figure out what can
be done to basically facilitate more of that kind of natural
development and coastal resiliency through the use of
natural infrastructure.
Interestingly, there are some fascinating concepts
with regard to the use of natural infrastructure to not
only serve as a physical buffer against storms that will
become more intense or more frequent as a result of
climate change, but also those environments can serve
as nurseries for agriculture or for shellfish hatcheries.
So you get double benefit. You get economic resiliency.
You get environmental resiliency. And of course you get
societal resiliency.

Q
A

How is NOAA supporting, sustaining and
growing the emerging new blue economy?

In order to understand the new blue economy, let us
take a moment to understand the broader blue economy.
I like to think that there are three components to the blue
economy: first is the extant blue economy that everybody
thinks of — they think of the fishing industry, commercial
shipping, recreation, oil and the sort of things that tend to show
up in discussions about the ocean and the economy. The next is
the hidden blue economy. For example, the electrical engineer
who may be developing a system for unmanned underwater
vehicles. That engineer tends to be categorized in the same way
that an electrical engineer working on heating, ventilation and
air conditioning might be categorized. He is not necessarily
identified as part of the blue economy.

We serve as an honest broker with
respect to environmental intelligence
in characterizing what the nature of
the environment will be in the future,
and how that may be affected by any
kind of actions that are taken as a
result of policy changes
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NOAA has created a climate services portal at www.climate.gov to
provide one-stop shopping for information about climate change
science and technology

The new blue economy is built around data and
information and environmental intelligence. It is built
around capabilities for providing forecast and predictions. There now is an opportunity for somebody to build
a value-added product on predicting coastal phenomenon,
currents, potential for enhanced agriculture, and tailor it
to a very specific industry. The public sector is not apt to
tailor it to a very specific set of clientele. But, the private
sector could emerge those value added products if they
have access to the data, the volumes of data that are now
being collected, and therefore, in much the same way
commercial weather services evolved over the last 40-50
years. Similarly, commercial ocean services are well-positioned to evolve. And that is the new blue economy,
which has only been made possible now because we do
have the kind of observational systems that are in the
water, in space and on ships.

How is NOAA making the communities more
resilient, looking at strengthening coastal
ecosystem, without compromising on the economic
benefits coasts offer?

Q

A

One of the most important things I would argue in
coastal resiliency is having the ability to listen. It
does us no good as a major federal agency to walk in and
pound our chest and say “we have got the solution; this is
how we are going to do it”. As I indicated earlier, things
like the coastal resiliency grants is a wonderful program
to get the money to the local jurisdictions or the states
and have them determine what works best for coastal
resiliency in their area. We do this through two mechanism — we manage for the United States the federal
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component through the Coastal Zone Management
Program, which is in collaboration with the states. So,
each state has a program they develop in collaboration
and dialogue with us. And then we help manage that with
them to determine exactly what kinds of actions are
necessary in New Hampshire versus California versus
Florida.
We also have a major extension and outreach activity
through the US National Sea Grant college program. All
the coastal states have this program and collaborate with
universities from other countries. That is how we have
a great dialogue with the local communities, the local
legislators, the local businesses about what they believe
they need. We have our own labs as well. We have a National Center for Coastal Ocean Science which does a lot
of work on the kind of resilience issues we have talked
about, addressing everything from invasive species and
how to manage those to things like beach nourishment
and other physical activities.

Q
A

The new trend is to have satellite constellations
for weather predictions…

We have had these constellations for 30 or 40
years already. We are really in a very interesting
stage right now in terms of having the large, multibillion
dollar constellations of publically funded, but mostly
privately built, satellite systems. At the same time, we
see cubesats and microsats coming up as well. Marcia
McNutt, the current editor of the Science magazine and
the prospective president of the National Academy of
Sciences has described this as the “Golden Age” right
now. We do have the legacy systems, if you will, and yet
we have these new systems.
We have to separate the private sector provision of
services from private sector provision of data. On the one
hand, it is very exciting because the private sector can be
nimble, can develop capabilities quickly, and as you have
seen is now into the world of launching and operating
these kinds of satellite systems and providing data. The
private sector is also in the business of having a profit
and consequently, often times, that nimbleness means
they will be looking at different product lines. That is
what makes the private sector so viable and valuable. We
have to be careful to make sure that just because a data
service is no longer as profitable as it was in the past,
it does not get pulled out of the system. The provision
of data for protection of life and property through our
weather services is invaluable. We have to have those
data in order to build the forecasts that we need to protect
lives and property.

THE
UN-SPIDER
AGENDA
The need for systematic observations from outer space
cannot be overstated in the context of the new Paris
climate change agreement that has recently been
launched at COP21. By Juan Carlos Villagran de Leon

O

uter space has given us a
unique, global point of view
that allows us to understand
the global nature of events
that many of us can witness
from our backyards. Satellites allow us
to recognize the similarities between
weather events like typhoons, cyclones
or hurricanes, to track their evolution
and to forecast their path and destination. In a similar fashion, the unique
view from outer space allows to understand manifestations of climate change
such as sea-level rise in coastal areas
or glacier melting in the Himalayas,
the Andes and the Alps. It allows us
to become aware of the fact that forest
fires are not events that take place
in isolated places, but that they are
regular different months of the year in
different parts of the world. Satellites
allow us to measure gas concentrations
in the atmosphere which are linked to
emissions and other processes that are
the root of climate change.

The stakes could not be higher
As leaders of all countries around the
world met in Paris during the COP21,

they were well aware that our planet
is warming to dangerous levels. Three
out of four humanitarian disasters are
now climate-related and are wiping
out decades of development gains as
economic losses continue to increase.
As climate change manifests itself in
weather phenomena like the sea-level
rise, glacier melting, warming
temperatures, the poor and vulnerable people, including small farmers,
fishing communities and indigenous
population are the hardest hit. It is
little wonder then that since 2009
UN Secretary General Ban Ki-Moon
has been talking of climate change as
“the defining challenge of our times,”
urging decision makers to seal the
deal to protect our planet.
In recent years, we have witnessed
how very powerful typhoons are
battering the Philippines and how
very strong hurricanes and blizzards
are impacting the East coast of the
United States, while droughts devastate regions of Africa, Latin America,
and parts of the United States.
Livelihoods, particularly those on
which many vulnerable communities

depend worldwide, including subsistence agriculture, are experiencing the
relentless effects of climate change.
Therefore, it is encouraging that the
Paris agreement on climate change has
made explicit reference to the need
to address these critical issues related
to vulnerable communities and their
livelihoods.
The sense of urgency to reduce
greenhouse gas emissions has been
recognized by leaders attending
COP21 as a way to limit global
warming to 2 degrees Celsius above
pre-industrial levels. Systematic observations are essential to assess how well
countries are controlling greenhouse
gas emissions as a way to reach these
targets. And such systematic observations will be even more essential
in the decades to come, as parties to
the climate change convention agreed
in Paris that instead of forcing all
nations to work together to achieve a
peak in emissions in one specific year,
there is a need recognize the fact that
developing countries may require a
longer time than developed countries
to peak their emissions considering
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Courtesy: DLR-DFD, ZKI

•

Sendai, Japan, after the tsunami on March 11, 2011, based on TerraSAR-X radar images.
Inundated areas appear in blue, debris in magenta and affected infrastructure in cyan blue

their efforts to achieve sustainable
development and to eradicate poverty.

Space will be pivotal in this battle
“Space can, and will inevitably, be
pivotal in curtailing global warming
through the use of remote sensing
technologies from space,” says
Simonetta Di Pippo, Director of
the United Nations Office for Outer
Space Affairs (UNOOSA). With the
mission to promote the use of space
for the benefit of humankind, UNOOSA continues to stress the view that
space-based information is absolutely
essential for policy-makers and governments worldwide, who have the
shared responsibility to act and legislate for climate change mitigation.
Satellites offer a unique way
of observing several of the essential climate variables at the global
level which may be too difficult or
costly to observe from the ground.
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Such variables cover the atmospheric domain (e.g. air temperature,
precipitation, cloud properties, wind
speed and direction, greenhouse gas
concentrations); the oceanic domain
( sea surface temperature, sea level);
and the terrestrial domain, (e.g.
glaciers and ice caps, land cover
including vegetation type, the fraction
of absorbed photosynthetically active
radiation (fAPAR), leaf area index
(LAI), fire disturbance and soil moisture). Satellite information can also
be used to monitor variables that help
societies to adapt better to the realities of climate change and to quantify
losses and damages associated with
climate change.
Despite advances in observational
capacity, gaps still exist, particularly in
developing countries, where ensuring
long-term observations remains a challenge. In this context, it is important to
become aware of several facts:

Not all climate information needs
under the convention are met;
•
There are large geographical
areas for which in-situ observations and measurements are not
available, for example large areas
in Africa;
•
There is a need for support to
digitalize historic data;
•
There is a need to ensure sustained long-term operation of
essential in-situ networks.
As the leaders and decision makers
met in Paris, they understood the need
to strengthen scientific knowledge,
including through systematic observations. In the decades to come we hope
that the involved parties will dedicate
sustained resources to improve the
continuity, the spatial resolution and
the temporal sampling of earth observations. Such allocation of resources
will allow experts from the space
and the climate change communities
to provide improved policy-relevant
advice to decision makers on the
basis of sound measurements. Equally
important is for leaders and decision
makers to become aware of critical
issues that need to be addressed as
a way to ensure that the goals and
targets established in the Paris climate
change agreement are met by the
second half of this century:
•
There are still challenges in
ensuring long-term observations.
Any improvements, such as by
placing instruments to measure
greenhouse gas emissions on
the International Space Station,
would benefit the work under the
Convention;
•
New sets of observation requirements will be required to support
adaptation, mitigation, and loss
and damage;
•
Resources and efforts need to be
maintained and improved, particularly on behalf of developing
countries, to support systematic

How UN-SPIDER can help
UN-SPIDER is dedicated to
promoting the use of earth observation in several of the indicators to
be used to track efforts by countries
around the world that will be used
to monitor and assess how well
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observations and to contribute to
the calibration of data generated
using satellite sensors;
•
It is imperative to better liaise
with the implementation bodies,
including in the identification
of the negotiating items under
which systematic observations
are required and to provide
relevant information to stakeholders and regional hubs, and
to the systematic observation
community.
From the point of view of the
UN-SPIDER program of UNOOSA, it
is important to take note that COP21
agreement that emerged has been
interlocked with the recently launched
sustainable development goals and
with the Sendai framework for
disaster risk reduction. Of particular
importance is an explicit mention in
the Paris agreement for the parties to
cooperate and support the efforts in
tasks such as early warning, emergency preparedness and comprehensive
risk assessment and management.
The agreements on climate change,
sustainable development and disaster
risk reduction are the basis for the
global development agenda for the
next decades and should lead to
improved resilience as proposed.
Along these lines, UN-SPIDER is
convinced that international cooperation is a necessary driver to bring the
growing numbers of benefits derived
from space science and technology
applications to both developing and
developed countries so as to contribute to disaster risk management and
emergency response efforts.

Satellite images of Aceh province, Indonesia, one week after the tsunami, in January 2005
(left), and 10 years later in December 2014 (right)

countries are achieving the goals and
targets stipulated in agreement. The
organization will also promote the
use of space-based data to generate
policy-relevant advice regarding
options for adaptation as a way to
reduce losses and damages triggered
by hydro-meteorological phenomena and sea-level rise. In the area of
disaster risk reduction and emergency response, UN-SPIDER will
contribute to the efforts laid down in
COP21 in the area of early warning taking note of the launch of the
Climate Risk Early Warning Systems
(CREWS). CREWS is expected
to contribute to one of the seven
targets that was established in the
Sendai framework for disaster risk
reduction and focuses on increasing the availability of and access to
multi-hazard early warning systems.
In a parallel fashion, UN-SPIDER
will continue to provide technical
advisory support to civil protection

agencies worldwide in the areas of
disaster preparedness and disaster
risk assessment.
In the context of the global
development agenda, UNOOSA
will be organizing the UNISPACE
+50 Conference in 2018, which will
mark the 50th anniversary of the
first United Nations Conference on
the Exploration and Peaceful Uses
of Outer Space. UNISPACE+50 will
be an important milestone that will
review the current status and chart
the future role of the space community at a time when actors, both
governmental and non-governmental,
are increasingly getting involved in
ventures to explore space and carry
out space activities for the benefit of
all humanity.
Juan Carlos Villagran de Leon
Head of the Bonn Office
UN-SPIDER Program
juan-carlos.villagran@unoosa.org
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Q

There’s a need for a much
greener world for everyone.
What are the steps that ESA is taking
to achieve the much talked about
climate change and sustainable
development goals?

A

The biggest threat on a global
scale is the transition of natural
landscapes — global change at a rate we
have never seen before. Forests or other
natural habitats are being threatened
by deforestation, expanding cities and
by conversion to fields for agriculture.
Oceans are being subject to pollution
and overfishing, and coastal areas
suffer under the pressure of overpopulation and the expansion of fish and
shrimp farms. The air we breathe is
being contaminated across the world by
industries and power plants as well as
from heating systems and traffic. These

SATELLITES
PROVIDE A UNIQUE OPPORTUNITY TO

OBSERVE EARTH
Satellites are the only way of getting long-term and
regular observations on a global scale for monitoring the
climate. Counter measures can only be put in place if we
have a thorough understanding of what is going on, says
Dr. V. Liebig, Director, ESA’s Earth Observation Programs
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and many other aspects of our changing
planet can be observed from our vantage
point in space.
Satellites provide a unique opportunity to observe the Earth and its
environment in great detail. They give
us a global view on a regular basis of
more or less every remote region on
our planet. They deliver independent

ESA plays an important role in support of the Global
Climate Observing System. GCOS is responsible for
defining and supporting the provision of the critical
observations needed by the UNFCCC, the World
Climate Research Program, the IPCC and others

How are geospatial data
and technologies helping in
achieving sustainable development goals?

Q

A

According to studies, several
indicators benchmarking the
progress toward sustainable development goals depend on geospatial
information. When we look at new
energy sources, satellites deliver a
great part of this information as just
mentioned. Satellites can also support other area such as food security,
the protection of biodiversity on land
and in the oceans. They also provide
data that help us to understand and
predict climate change, and to help
mitigate and adapt to its effects.
One of the key issues is the
management of energy production.
A lot has been done in the past years
to produce renewable energy based
on wind, solar and hydropower,
geothermal and others. Our satellites
provide information by helping to
identify potential locations for power
plants by, for example, providing
long-term cloud information for

solar power and by delivering data
on wave height, ocean currents and
average wind direction and speed for
off-shore wind parks. We provide
updates on snow cover that, combined
with meteorological data, allow the
short-term potential of hydropower
to be predicted. There are many other
examples. These help in the operation
and planning of renewable energy
plants on both large and local scales.

Q

What are your thoughts on
the COP21 climate change
agreement?

Primarily, ESA is an observer,
but, of course, we also use our
presence at Paris to promote
the technologies we develop to a
wider audience of users, scientists
and decision-makers. We also had
the chance to talk to potential new

A

users who are currently not aware
of the possibilities offered, and we
had the possibility to discuss critical
issues with experts from a wide range
of application areas. This is done in
workshops and meetings held during
the COP that were hosted by us or by
other institutions including the World
Bank, the European Commission, for
example, and also by national institutions from around the world.
ESA also plays an important role in
support of the Global Climate Observing
System (GCOS). GCOS is responsible
for defining and supporting the provision
of the critical observations needed
by the UNFCCC, the World Climate
Research Program, the IPCC and others.
It reports directly to the UNFCCC twice
a year. ESA’s Climate Change Initiative
is an important program in helping to
deliver over 20 of the Essential Climate
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information daily and provide
measurements that are not available
with any other technology. This
enables us to better understand what
is happening on Earth and allows
scientists to quantify geophysical
processes. Counter measure can only
be put in place if we have a thorough
understanding of what is going on.

Dr. Volker Liebig (right) and Laura Tuck, World Bank Vice President for Sustainable
Development, sign an agreement on using information from Earth observation satellites
in support of sustainable development at the Paris COP21 Climate Change Summit
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Variables defined by GCOS, out of a
total of about 50. From our point of
view, Paris was certainly a great success.
ESA is very much involved in the
dialogue between space agencies and
GCOS, and chairs the group of space
agencies worldwide focussed on climate
data delivery.
Concerning the results of the meeting, I personally think that the fact that
a resolution has been ratified by all
states after over 25 years of discussions is a big step forward. However, it
is only the first step on a long journey
— we now need to start actions. ESA
is ready to provide the information
needed to take these actions wherever
we can.

Even though the UN has
recognized the role of
space technologies and
geoinformation in achieving the
Sustainable Development Goals,
the official climate change draft
agreement doesn’t define any
explicit role for these technologies.
What are your views?

Q

A

Any prediction model used to
give recommendations draw
on long-term data records that are
largely based on satellite measurements. Even though the technologies
are not mentioned explicitly, nobody
questions the need for satellite data
to provide long-term observations of
ozone concentration, sea-level change,
ice extent, air pollution and changes in
land cover, for example. Satellites are
the only way of getting long-term and
regular observations on a global scale
for monitoring and for modelling the
climate.
As a very tangible action related
to climate change data, ESA has
launched an initiative to create better
long-term data records. The Climate
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Change Initiative will deliver harmonized information about a wide range
of essential climate variables based
on satellite data going back into the
early days of space technology in the
1980s. Once completed, this will be
a unique dataset providing at least
30 years of information on sea-level
change, sea- and land-surface temperatures, air quality, nitrogen oxides
and ozone concentration, amongst
many others.

Rio+20 declarations recommended the employment
of new geospatial technologies,
satellite remote sensing, geographic information systems and global
positioning systems for comprehensive worldwide assessment of
environmental conditions and the
monitoring of their dynamics. How
of much of it is being implemented
and what more is expected viz a viz
geospatial technology?

Q

A

The European Copernicus
program, run by the EC and
ESA, will feature exactly this information based on space and in situ
data. Copernicus will deliver a wide
range of data and services operationally, which will lead to further use of
space data and a long-term perspective of ESA building satellites
specifically for this purpose.
Copernicus will also provide a
sound commercial basis for new
business ideas, especially in the downstream sector, further strengthening the
use of geospatial information.
So far, we have been doing activities to demonstrate the usefulness of
Earth observation-based environmental
information at two different scales:
local/regional and global.
The local/regional activities focus
on the needs of very specific projects

(60+) being implemented by the main
International Development Banks
(World Bank, Asian Development
Bank, International Fund for Agricultural Development) in developing
countries around the world. For this
purpose, a wide variety of different
types of information is being looked
at for a whole range of issues. This
includes climate resilience, urban development, water management, coastal
erosion, forest management, natural
hazards and risk assessment, just to
name some of the most important ones.
Global activities address the main
International Environmental Conventions in their efforts to develop
global Earth observation datasets and
approaches that could help countries in
their national assessment and reporting.
Examples include the UN Convention
to Combat Desertification (UNCCD)
and the Convention on Biological
Diversity (CBD).
For the UNCCD, we work closely
with the secretariat to define global
solutions to monitor and report on the
status and trends of the conditions
of their lands. For the CBD, we are
involved in a collaborative international effort with other space and
UN agencies to develop the Essential Biodiversity Variables derived
from satellite observations. ESA has
also led space agencies in a project
through the Group on Earth Observations (GEO) to support the World
Bank and others in the implementation of REDD+ for the reduction
of deforestation worldwide. This
important project relies on the use of
satellite data to provide routine, validated data on forest stocks to enable
developing countries to be supported
through funding from the World Bank
in return for maintaining the integrity
of their forests.
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CLIMATE
ACTION
BY EMPOWERING PEOPLE
The small nations tucked within the cluster of the Pacific Islands are working
with the Australia and New Zealand CRCSI and NGIS to understand the impact
of sea-level rise on their communities right now. By Jessica Purbrick-Herbst

S

ea-level rise is a significant
concern for Australia with about
half the population living within
7km of the coast, and a significant amount of industry and
infrastructure valued in the billions of
dollars located in the coastal zone. The
Intergovernmental Panel on Climate
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Change (IPCC) current projections
suggest that mean sea-level is likely to
rise by more than 1m by 2100. With
this heightened risk of extreme weather
events and storm surges is an increasing
risk to communities and infrastructure in
coastal areas.
In 2007, the Council of Australian

Governments (COAG) identified as a
national priority the need for a fit-forpurpose coastal digital elevation model
(DEM) to assess the potential impacts
of rising sea levels. The Cooperative
Research Centre for Spatial Information
(CRCSI) led the development of the
National Elevation Data Framework

195 people from 95 organizations worked together to map sea-level rise in the Pacific Islands
and understand the risk and impact on coastal communities

(NEDF) through a partnership with the
Australia and New Zealand Land Information Council (ANZLIC), the Commonwealth Department of Environment
and Geoscience Australia (GA).
To develop the DEM, the CRCSI
worked with partnering agencies to
access LiDAR data from six government agencies with Geoscience
Australia taking the lead to process and
provide whole of government access to
high resolution evaluation data for the
priority coastal areas of Australia. This
work closed the gap between existing
land and sea datasets.
The biggest challenge in the development of the DEM tools was the
ability to singularly process, integrate
and manage huge volumes of Big
Data whilst developing an open access
tool that coastal communities and
government agencies can readily and
easily use.
By partnering with NGIS Australia
and Google, the CRCSI and Geoscience Australia were able to overcome

the big data issue by using the latest
cloud-computing technologies. The result is the Australian Coastal Risk Dashboard [www.ga.gov.au] to be released
this month. This consumer driven
dashboard allows anyone to type in
an address and see the potential area
in their coastal suburb that might be
affected by sea-level rise over the next
century, or the potential impact of a
storm surge tomorrow.
The Australian UDEM is the largest
seamless dataset of its type in the world,
with over 230 individual airborne
surveys covering Australia’s populated
coastal and floodplain areas and built
upon eight years of collaboration and
investment.

The benefit
Spatial technologies have enabled
accurate modelling to inform coastal
communities, government agencies and
natural resource managers where action
can occur today to modify the impact
of climate change in these areas along
with preparing communities for future
hazards. Taking the expertise of the
Australian UDEM work, the CRCSI
led the project Pacific Islands Coastal
Inundation Capacity Building Project
(www.crcsi.com.au/research/

commissioned-research/pacificisland-coastal-inundation-capacitybuilding) with funding through the
Department of the Environment and in
partnership with UDEM collaborators,
NGIS Australia.
The project team worked with
Pacific Island governments in Tonga,
Samoa, Papua New Guinea and Vanuatu to capture detailed digital elevation data for the analysis of sea-level
rise impact. LiDAR data was used to
update digital elevation models. These
models allowed the creation of coastal
inundation models that provide a risk
assessment of priority coastal areas at
the required village and island scale.
The risk assessment identified more
than 10,000 buildings as ‘at high risk’
of coastal inundation within 80 years,
including schools, hospitals and critical
infrastructure.
By the time the project was completed in 2014, 195 people from 95
organizations — a range of government
and local agencies in the Pacific Islands
— received training on the coastal
inundation models and analysis of the
risk maps. These agencies now have the
tools to understand and communicate
climate change risk to local communities and put adaptation plans in place.
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Learning about the impact of sea-level rise in the Pacific Islands

Of the four Pacific Islands involved
in this project, Vanuatu was the first
country in the Pacific to support an
open data policy. This enabled us to use
Google Earth as a platform, to develop
the Vanuatu Globe as a visualization
tool for the display of digital elevation.
The Globe was subsequently used by
the Education Department of Vanuatu
for teaching purposes. The Vanuatu
Globe gave access to LiDAR data and
imagery making it a ground breaking
open data portal for publicly sharing elevation and sea-level rise information.

First Response Mapping
The Vanuatu Globe (a Google Earth
platform used to display digital elevation in the Pacific Islands) became the
first response mapping tool for hundreds
of users, including the Vanuatu government, the World Bank, non-government first responders and the people of
Vanuatu in the days following Cyclone
Pam — a category 5 cyclone that hit
Vanuatu in March 2015. The Cyclone
Pam Crisis Map can be found online at
bit.ly/CyclonePamCrisisMap. Imageries
of damaged areas, affected houses and
inundated roads along with population
data, geotagged twitter photos and food
drop information were added in near
real-time to this open source globe
platform. Accessed by thousands of
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First response mapping after Cyclone Pam

people in the days after Cyclone Pam, it
was only possible because of the work
of the Pacific Islands Coastal Inundation
Capacity Building Project.

The recognitions
The work in the Pacific Islands has
received significant media attention
and won several awards. The Vanuatu
Globe was featured at the White House
Climate Data Initiative Announcement
where the United States Government
announced the Climate Data Initiative.
In Australia, the project has won
a number of state and national spatial
industry awards and, in October 2015,
won the United Nations Lighthouse
Activities Momentum for Change
Award for Mapping Exposure to
Sea-Level Rise.
CRCSI Program Manager Dr Nathan
Quadros and NGIS Australia’s Nathan
Eaton attended COP21 as part of the
Momentum for Change Award. Both
Qaurdros and Eaton reported the upbeat
feel of the gathering as participants and
conversation turned to opportunity of
cost savings across governments and the
business community with the implementation of climate ready action.
One local government council
in Australia spoke of the savings of
AU$600k through the installation of
LEDs in street lights across a population

of 29,000 residents. It were the examples of the simple, practical solutions
being implemented at ground level that
built upon the optimism and the common ground of setting an agreed target.

COP21 and way forward
The success of COP21 was the historic
alignment of 195 countries to a common goal and a common target of a
1.5-degree increase in temperature from
pre industrial time was reached.
The universal agreement’s main aim
is to keep a global temperature rise this
century well below 2 degrees Celsius
and to drive efforts to limit the temperature increase even further to 1.5 degrees
Celsius above pre-industrial levels. This
agreement will support the continuing
efforts of the 188 countries that have
contributed climate action plans to the
new agreement, to dramatically slow the
pace of greenhouse gas emissions.
And the timing is right. With 2015
verified as the hottest year on record,
taking action now is as important as any
other government decision to be made
this century.
Jessica Purbrick-Herbst
Communication Manager,
Cooperative Research Centre for Spatial
Information (CRCSI)
jpurbrickherbst@crcsi.com.au
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THE WORLD IS A LOT BIGGER

THAN SPATIAL INDUSTRY, BUT
WE HAVE A REAL ROLE TO PLAY

Dr. Nathan Quadros,
Research Program Manager
(Rapid Spatial Analytics),
CRCSI, who worked
on the award winning
Pacific Island project,
explains how it helps
people affected by
climate change in one of
the most vulnerable parts
of the world

Q

The Pacific Islands project
was one of the 16 winners
of United Nations Momentum for
Change Award at the COP21 meet.
Tell us about the project, and why
was it considered so innovative?

A

Most climate adaptation
activities in the Pacific are not
informed by the fundamental data
required to identify the magnitude
of, and communities at risk from,
coastal flooding. Accurate 3D models
of coastal areas and islands were
captured to provide a fundamental
input for inundation modelling. This,
combined with the power of Google
Maps and analytics, provided a platform which cut across all people to
communicate sea level rise. Planners,
communities, government officials
and even ministers have sat down to
use our visualization tools. It has reduced the burden on government GIS
and mapping units, and gives people

direct access to climate change
information.
The 3D LiDAR models generated in this project provided the detail
and accuracy the Pacific Islands need
to visualize sea level rise scenarios
at the island and village scale. Free,
publicly available Web platforms were
delivered to optimize the availability
and access to sea level rise models
to implement effective community
engagement and to maximize the
cross-government cooperation with
respect to climate change mitigation.
People are genuinely excited by
maps. The training using customized
map tools is different and immediately
engaging. We finished the training in
Vanuatu at 4pm each day; however, all
trainees continually stayed around till
6pm to engage with the tools before
we turned off the lights.
I managed and designed the project
on behalf of the Australian government
who funded the LiDAR acquisition,
GIS training and Web tools. The project was initiated in 2011, with a 2014
wrap-up. The first two years were
consumed by initial in-country scoping
missions and the LiDAR acquisition.
The last year focussed on the training
and data delivery.

Q

Which are the other agencies/ companies who were
involved with this project?

A

The Australian government’s
Department of the Environment
originally came up with the concept of
acquiring LiDAR data in response to
a request from Pacific Island countries
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CRCSI Program Manager Dr Nathan Quadros (left) and NGIS Australia’s
Nathan Eaton at COP21, Paris

through their National Action Plans.
AAM, Geoscience Australia and GHD
were all involved in other aspects of
the project for acquiring the LiDAR
data. Digital Globe assisted with the
follow-on initiative of the Cyclone
Pam Crisis Map, which was developed
post Cyclone Pam in March 2015 for
Vanuatu to assist in the recovery.

There is a general feeling
that much of the climate
initiatives have been toward
energy concerns while issues like
deforestation, urbanization and
island nations do not get that much
attention…

Q

A

One of the remarkable speeches
for me at COP21 was attending the session with the leaders of the
Pacific countries (also including Prince
Albert of Monaco and former President of Ireland Mary Robinson). The
message was that while other leaders
had come and gone, all the Pacific
Island leaders were at the conference
till the end. These people recognize
climate change as their major challenge,
with these least emitting nations to be
the first victims of climate change. The
leaders of Kiribati, Tuvalu and Tokelau
all spoke passionately about the need for
a resolution.
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Although the Islanders are one of
the lowest emitters, they will be the
first major victims of climate change.
Already the islands are facing significant impacts. Just outside Nuku’alofa in Tonga, people are already living
with water surrounding their houses
in normal conditions. For these
people, a small rise in sea level has a
major impact on their livelihood. Initiatives like the Green Climate Fund
go some way to helping vulnerable
countries to adapt and mitigate the
impacts of climate change. However,
the Pacific Islanders are demanding
that more be done by the international community to assist them in
mitigating and adapting to climate
change. Increasing the awareness
of their needs will assist in drawing
people to their cause.

What were the vibe and
general discussions at COP21
and how is this different to previous
COP conferences?

Q

A

The feeling around COP21
was amazingly positive.
Speaking to people who had been at
previous COP conferences, the positive vibe was a substantial shift in
people’s attitudes towards an agreement on climate change. The French

handled the negotiations extremely
well. I was impressed by the extreme
hard work of all; with meetings
commonly going on throughout
the night.
COP21 was a massive operation
— 50,000 people at the conference
with so many halls, meeting rooms and
booths. All the booths and stands were
run by different countries or associations. Maps were common throughout
the booths.
Another speech which made
an impact on me was by Bertrand
Piccard (inventor of the Solar Pulse
plane). He summed up what a lot of
other people had been saying — the
talk about climate change has moved
from ‘what it costs’, to how much we
can make. Businesses are now seeing
opportunities and government are
seeing savings. In Piccard’s case, this
is a plane which flies without fuel.
Seeing the other ‘Momentum for
Change’ projects was very humbling.
These people are making such a
difference, especially to the poor. The
project which stood out for me was
the Fairphone — an environmentally
and ethically sourced phone. You can
also change the parts and upgrade
it so that you don’t have to throw it
away. There were also a few projects
on solar for the poor, including cheap
solar for households, and solar for
pumping and heating water. Some of
these projects are making a substantial difference to people’s lives in
developing nations.
We hear about a lot of negativity
in the news, but it is a pleasant relief
when we can be part of something
positive. When the World makes a
decision for the better, it is a reminder
of how much positivity there is in the
world, and how if we work together
we can make a difference to generations to come. The world is a lot bigger
than our spatial industry, but we have a
real role to play.

EXCELLENCE IN TERRITORIAL
MANAGEMENT AND CADASTRE:

THE CENTRIC

APPROACH

The main aim of the project is creating the new Centre
of Excellence on territorial management and cadastre in
Romania. By Irene Facchin & Giuseppe Conti

T

he H2020 CENTRIC project
(www.centric.center) deals with
the management and control
of the territory as an essential
pre-condition for a very wide
range of economic and social aspects.
This is done by promoting scientific
excellence in domains and scientific
disciplines such as airborne and satellite
imagery processing, 3D/4D geospatial
big data analysis and analytics, linked
geospatial data, photogrammetry, surveying, simulation, feature extraction,
land classification, change detection,
and territorial monitoring from remotely sensed data.
Unlike most European countries,
Romania does not yet have a general
cadastre. Such a deficiency represents a
critical element for the economy of the

country, since it makes legal contracts
very difficult to be implemented.
Starting from such a complex scenario,
the initiative of the project Centre for
ExcelleNce in TerRItorial management
and Cadastre — CENTRIC — was but
natural. The project is financed by the
EU Framework Program Horizon 2020
— Teaming action, which is aimed at
associating advanced research institutions to other institutions, agencies or
regions for the creation or upgrade of
existing centres of excellence.
The main aim of CENTRIC,
starting from such a complex scenario, is in the long term creation of the
new centre of excellence on territorial
management and cadastre in Romania.
In particular, the goal of Phase 1 of
the project (May 2015 - May 2016)

is to prepare a very detailed business
plan leading (during Phase 2) to the
establishment of the centre. This
business plan will include a long-term
vision and the mission of the centre, a
detailed SWOT analysis of the domain
of territorial management and cadastre
in Romania, a long-term scientific and
innovation strategy, a market analysis,
the business concept of the centre,
the analysis of possible cooperation,
strategic alliances and long-term partnerships, the operational and financial
plan of the centre, and the definition of
a strategic growth roadmap.
The complexity of the domain targeted by CENTRIC and its scientific,
economic, and societal relevance will
require the definition of a long-term
vision and mission, resulting from the
intersection of horizontal (enabling)
factors, e.g., social and economic factors, with vertical (technical) research
and technological trends.
From a business perspective, the
strategy of CENTRIC is aimed to
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be simple and direct — maximizing
opportunities to generate revenue by
utilizing the access to internal and
external expertise and intellectual
property, while minimizing costs for
the organization to be self-sufficient
and sustainable in its operations.
Furthermore, it is intended to support the development of the business
community around CENTRIC to
form the basis for the creation of
the innovative ecosystem. In short,
CENTRIC will be a centre of research,
studies, and actions on ideas regarding
territorial management, mapping and
cadastre, operating as a meeting point
between public administration, local
authorities, universities, professional
figures, companies and stakeholders in
general, referring to the management
and knowledge of a very wide range of
territorial issues.
From a technical point of view,
the consortium has identified and
compared Romanian and international
research, development and innovation
activities in the fields of cadastre and
territorial management, that have been
useful for the definition of the scientific
and innovation strategy of CENTRIC, as well as of the technological
background of its activities. Indeed,
CENTRIC will improve the instruments
of territorial development and urban
planning activities, having a focus on
their relation with cadastre activities.
Until the current stage of the project,
the research and analysis focused on:
the analysis and the state-of-the art; the
establishment of the stakeholders’ community and long-term partnerships; and
the creation of the CENTRIC cluster.

Analysis and the state-of-the-art
By the innovation landscape in
Romania, a list of required Romanian
priorities has been obtained. This list
has facilitated the establishment of the
R&D issues of interest for CENTRIC
and the enhancement of the scientific
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The strategy of CENTRIC is aimed to be simple and
direct — maximizing opportunities to generate
revenue by utilizing the access to internal and
external expertise and intellectual property
and innovation profile of the Centre.
By comparing these priorities with
other innovation techniques used at
international and national scale, a list
of topics and R&D issues specific for
activities of cadastre and territorial
planning has been obtained. These
priorities will help CENTRIC to reach
its main objectives.
Moreover, an analysis/evaluation
of current European best practices, in
terms of (emerging) technologies as
well as (relevant) regulations, in the
three strictly connected domains of
territorial management, mapping and
cadastre, has been made.
According to the title of the project,
the centre envisages the cadastre as
a veritable cornerstone. Cadastre is
defined as a multipurpose entity setting
the foundations (the cadastral parcel
constituting its basis) for achieving
territorial knowledge and making
interventions both on and with the
territory and its actors (territorial governance). Consequently, not only does
the cadastre clearly manage to integrate

the technical sectors (urban planning,
transportation, mobility, commuting,
water resources, waste, energy) but
also provides an organic base for the
diverse actors involved in the governance process for getting to know and
manage the territory.
Cadastre is meant to be the service
to conduct censuses on real estate,
certify its location and consistence and
keep and update all corresponding data.
Nonetheless, it is only by achieving a
synergy with other territorial entities
and through the participation/involvement of the citizenship that a high
quality and full reliability of the cadastral “product” can be attained.

Stakeholders’ community and
long-term partnerships
Given the growing involvement in governance processes of non-institutional
actors alongside other stakeholders like
associations and local communities,
etc., one can conclude that a territorial governance stemming from the
cadastre and complying with recent

OBJECTIVES
— To define the long-term vision and the mission of the Centre
— To carry out a detailed SWOT analysis of the domain of
territorial management and cadastre in Romania
— To define a long-term scientific and innovation strategy
— To perform a market analysis (including analysis of demand
and supply aspects in the geospatial domain)
— To identify the Business Concept of the Centre
— To analyze possible cooperation, strategic alliances and
long-term partnerships
— To identify critical success factors
— To write by-laws and other charter documents
— To define the operational plan of the Centre
— To prepare a financial plan for the Centre
— To define a strategic growth roadmap
— To promote capacity building, knowledge and technology
transfer and ensure visibility of the initiative

European directives will have to be
based on a widely built and collective
commitment to define the economic,
social, and environmental development
axes at national level. This is the reason
why the CENTRIC project aims to
develop capacity building by gathering
a community of local Romanian stakeholders while involving stakeholders
at the international level. The involvement may range from institutional
involvements, to informal involvement,
to collaborative delivery of services, to
licensing technologies for specific services to be offered. Through the establishment of cooperation, alliances and
long-term partnerships, CENTRIC will
be set on the path to become one of the
main players active in the fields of the
action lines, in Romania and internationally, and bring it in line with major
innovative developments of the geospatial sector, as well as to be a part of
the community of stakeholders’ public/
private to raise awareness and increase
participations. The framework for
cooperation is essential as the whole
project has been based on the creation
of long-lasting joint venture between

partners from both advanced and low
performing countries. CENTRIC will
be a multi-tasking, multipurpose and
multi-user Centre of Excellence, a
cross point between research, companies, and public administrations.

Creation of the CENTRIC cluster
Another aim of the project is to create a
new cluster, a research and innovation
ecosystem built around the CENTRIC
Centre of Excellence and Innovation
Centre, where various players (research
centres, public administration and
industry) will benefit from significant
“know-how” transfer from other EU
countries by leveraging on a number
of successful and innovation-related
concepts. The innovation cluster in
CENTRIC will be built gradually, based
on a learning-by-doing approach.
Its activities will be aimed at being
a complement to those of the CENTRIC excellence centre itself and other
existing research, public, and business
stakeholders already active in Romania
in the field of geospatial technologies.
The services of the cluster will
have the objective of solving some

existing challenges and gaps, in terms,
for instance, of a deficit of networking
and collaborations between existing
stakeholders in Romania. The needs
and interests of the members in the
cluster will be monitored and taken
into account to prioritize and focus the
range of activities offered. The cluster
will play the role of a connecting
interface at national and international
level and will be itself highly interconnected with similar organizations
abroad, analyzing existing initiatives and programs, which can be
opened to the members of the cluster
and developing pilot regional and
trans-regional actions as needed, in
regard to the future strategic fields of
interest for CENTRIC. The CENTRIC
innovation cluster will follow up with
the initiatives taken by the European
Union to support the development of
clusters and the cooperation between
them, and will participate to exchanges
and projects with similar organizations
abroad as well.
Building upon this cross-regional
approach, the CENTRIC innovation
cluster will ultimately increase the
capacity of the centre of excellence to
participate in the market competition,
and will contribute to implementing
innovative approaches and techniques
in territorial management, mapping and
cadastre in Romania by supporting the
creation of new products and services
with higher added value; expanding the
investment potential for the industries;
improving employment and mobility
through the sustainable development of
all partners involved; and establishing
relations of cooperation and trust to the
benefit of its members.
Irene Facchin,
Quality Manager, Trilogis Srl
irene.facchin@trilogis.it
Giuseppe Conti, CTO and
Senior Project Manager, Trilogis Srl
giuseppe.conti@trilogis.it
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PROTECTING BIODIVERSITY
WITH PARTICIPATORY
ENVIRONMENTAL PLANNING
Participatory planning in Finland makes planning smoother and helps cut expenses
thanks to digital and mapping tools. By Tanja Seppänen

P

roducing data to protect
biodiversity is not just the
priority of the scientists and
researchers but should be
the responsibility of everyone. Also, protecting biodiversity in
cities and in our living environment
should never be outsourced solely to
landscape architects or urban planners,
but environmental planning should
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be open for citizens too. Yet, how can
citizens be expected to participate in
producing data for biodiversity if there
is no channel for participation? Could
they actually provide something useful
for the protection of biodiversity at all?

Enabling people to participate
For the past few years, participatory
planning of living environment has been

a growing trend in Finland. Planning the
living environment together is not only
a beautiful idea, but a useful method for
the land use and urban planners as well
as landscape architects as it provides
an access to data that otherwise is not
available anywhere. How many times
do the planners actually live in the area
that they are planning? What is their
practical knowledge about the nature in
the area?
The growing trend of participatory
environmental planning has been
supported by the Finnish authorities
who have responded to the trend by
developing an Action Program on
eServices and eDemocracy in 2009.
The program included establishing
Living Environment Information
Services — basically digital services
online — that would make it easier
for citizens to participate in planning
their living environment. One of the
services developed in the program is
the map-based survey tool Harava that
collects data from citizens on the map
for participatory environmental planning. The UN Human Rights Council
listed the survey tool as a Good Practice in March 2015. The compendium
describes good practices relating to the
use of human rights obligations and
commitments to support environmental policymaking with special focus on
environmental protection.
According to some landscape
architects, participatory planning has

also helped them cut expenses when
the planning process is smoother
thanks to digital tools. It is also likely
that participatory planning leads to
more inclusive decision-making that
reduces the number of complaints.

Protecting parks with
participatory methods
Technology has already played a
remarkable role in various biodiversity
projects in Finland. For example, the
Park Maintenance Department of the
City of Hyvinkää needed to update the
maintenance and development plan for
one of the most popular parks in the
city, the Sveitsi Nature Park, in 2014.
Having been shaped by the Ice Age, the
Sveitsi Nature Park enjoys a status of
the protected park: in practice it means
that the park is a subject to strict regulations according to the Finnish Law.
To protect diversity in accordance
with the rules and regulations but also
make the Sveitsi Nature Park more
responsive to park visitors’ needs,
the department turned to citizens and
asked their thoughts on the current
and future state of the park. To obtain
high-quality responses with meaningful ideas and feedback, they used
the map-based survey tool Harava to
integrate responses with spatial data.
As a result, the updated maintenance
and development plan of the park is
more sustainable considering both the
protection of biodiversity as well as
the recreational value of the park.
Another example of participatory
planning and the protection of biodiversity comes from the City of Kuopio, located in the region of Northern Savonia.
Puijo is a ridge and a famous land mark
of the City of Kuopio: the ridge is a recreational area with ski-jumping towers
and nature trails, among others. Yet, it
is also one of the first nature conservation areas in Finland and additionally a
part of the Natura 2000 network of the
European Union.

The European Regional Development Fund inaugurated a GIS project called ‘Reindeers’
in Lapland in 2012 to create a database containing information and spatial data about
the reindeer pastures as well as buildings and structures used in reindeer herding. The
map-based survey tool Harava was used to collect the data on the map

In the spring of 2015, the City
of Kuopio carried out a map-based
survey on Puijo to enable citizens to
participate in the protection of the area.
With nearly 400 responses, the citizens
provided the city and planning authorities with precious practical knowledge
on the nature of the area, reported
invasive species, suggested better ways
of protection, and commented on the
development of the park.

Saving reindeers and
Saimaa ringed seals with
digital map-based survey tools
Participatory planning is not restricted
only to parks but it can be applied in
inventing and documenting nature observations. Also, mapping vital areas for
certain species helps protect biodiversity
and avoid conflicts between nature and
land-intensive industries. For instance,
the European Regional Development
Fund inaugurated a GIS project called
‘Reindeers’ in Lapland in 2012, together
with the Finnish Environment Institute and Finnish Game and Fisheries
Research Institute. The purpose of the
project was to create a database containing information and spatial data about

the reindeer pastures as well as buildings
and structures used in reindeer herding.
The data collection process was carried
out with participatory methods by using
the digital map-based survey tool. The
ultimate purpose of the database is to
enable better planning in land use and
prevent conflicts between the reindeers
and land-intensive industries in the
region, such as forestry, mining, power
production, and tourism.
The most recent project of the protection of biodiversity with participatory
methods in Finland is from the fall of
2015. The Regional Council of South
Savo carried out a survey on the Saimaa
ringed seal and fishing restrictions. The
Saimaa ringed seal is among the most
endangered seals in the world and the
only existing population is found in
Lake Saimaa in Finland. The survey was
responded by more than 1,400 people
indicating that citizens have an interest
in participating in the protection of
biodiversity when given a chance.
Tanja Seppänen,
Marketing and Communications
Coordinator, Dimenteq Oy
tanja.seppanen@dimenteq.fi
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B

IM enables the description
and communication of our
build environment in a comprehensive way that reflects
different hierarchies, scales
and resolutions, as well as relations
within the elements contained in the
model, as those in other domains. Even
after four decades of its inception,
the concept of BIM is still far from
being widely implemented. However,
in countries that have embraced BIM
approaches early, a proliferation of
BIM from the early focus on the construction sector to all other areas can
be observed.
In Denmark, a 2007 governmental demand for BIM resulted, for
instance, in an ongoing transformation of the building industry, where
BIM approaches are commonly
used across all disciplines involved
in mid- to large sized projects. The
demand for this originates from the
side of the building owners though,
who want to reduce risks and costs by
easing communication and problem
detection during the design phase.
An increasingly important motivation
for them is to receive an information
model of the building, which can
serve as base for the maintenance and
persistent planning of their facilities
in Facility Management.

ENABLING BIM
FOR THE FULL LIFECYCLE OF BUILDINGS

The EU research project DURAARK presents solutions on how to maintain BIM models
and the huge effort put into them by making them usable over long periods and in future
projects. By Martin Tamke
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Engage with lifecycles
of building data
Through this move, the profession is
starting to engage with a lifecycles
of building data — often drawn in
the infamous circular BIM diagrams
(Fig 1). A persistent building model
is established, where the model of the
building is following a buildings lifecycle, from its design, to construction,
maintenance and eventual retrofitting
and further use or demolition. This
persistency creates a digital mirror of
the building, which allows for efficient
monitoring and planning. The emerging practice with BIM highlights however throws up challenges, which are
more substantial, than the problems of
interfaces between programs, formats
and standards.
For instance, the data for building
construction is different from the one
for building maintenance. This results
in a purge of data in the construction
model, when it enters FM. Building
owners might believe, that they are
maintaining the BIM model of their
building, but essential data on the construction process and building elements
is lost during the translation of data to
FM. The second challenge is to keep
a building documentation up to date.

Fig 1: The practice with BIM allows to update the somewhat naïve BIM lifecycle centering
around a single model (left) with the actual steps, model representations and periods of
time in building profession (right)

Buildings are a life and keeping track of
changes in a BIM model is an expansive endeavor, especially in settings
where the value generated through this
endeavor is not visible on short term, as
in real estate management, or in highly
dynamic environments as in industry.
The idea of a unified “all-knowing”
BIM model is solely theoretical, and
practice shows that building related data is often non-existing or just
partially existing or already outdated.
And even in cases, where up-to-date
3D data exists, practitioners require to
verify and eventually update models
before they can be reused in coming building processes. Since these
processes are extremely laborious,
imprecise and often expensive,

decision makers opt to base their
planning on incomplete data or to
measure and “redraw” the building —
purging valuable information from the
existing models.

The DURAARK research project
A collaboration of computer scientist,
architects and knowledge managers
tackles this problem in the European
research project DURAARK (Durable
Architectural Knowledge). Funded
through the European Commission’s
FP7 Program, it investigates means
to generate and maintain semantically
rich BIM models from incomplete datasets. Using concepts from linked data
and computation allows creation of
meaningful architectural information

Point cloud to BIM tools: The DURAARK project developed techniques for the fully automatic generation of BIM models from indoor
point cloud data (left). A high-level semantic segmentation of the formerly unstructured point clouds allows to separate them into stories
and rooms and to detect features, such as walls, window, doors and interior objects. The output of this tool is not simple geometrical
entities, but fully relational BIM models in IFC format. While this approach creates data, which can be directly used in facility management
and early stage architectural design processes, the methods produces as well further data, as attributed spatial graphs, that integrate into
planning processes of asset managers
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data-heavy and cannot be integrated
into the existing workflows of the
building industries with structured
BIM models following international
standards such as IFC. Hence the DURAARK approach is to automatically
relate existing point clouds and BIM
models, find differences between them
and to transfer especially point-cloud
data into BIM formats.

Development of tools and systems

Semantically aware difference analysis: Simple tasks, as the display of differences
between models, whether BIM to point cloud or point cloud to point cloud are today
laborious tasks, and their results are often still open to interpretation. Activating the
knowledge about objects in building models increases the quality of difference detection,
as it allows to exclude furniture and other scan artefacts (purple) from the analysis and to
present users with precise areas were models are identically (grey) and where deviations
occur (red). Automatically generated statistics about the amount of deviations help the
users further to quickly access the quality of models and quickly grasp the spaces, where
deviations actually exist

from an overlay and linkage of
existing architectural data, such as 3D
data and 3D point clouds. It allows
the building data and the elements
contained in it to be found and identified in bigger datasets, as they can be
linked and compared to other data. The
aim of the project is to generate the
semantics in a highly automated way,
which reduces costs and increases the
ease of use for non-specialists.
DURAARK takes point of departure on both the level of metadata and
existing properties of elements, as
on the geometries within the model.
The approaches create new metadata,
as geometries. There are two general
directions that exist in such a scenario
— semantic enrichment of building
models and geometric enrichment of
building models.

Semantic enrichment
of building models
Documentation of buildings, such
as 2D/3D models or BIM, is lacking
semantic information about the context
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of a structure or the model which
would facilitate non-ambiguous interpretation. Lacking information may
include detailed material properties,
vendor information, provenance data
or information about legal, infrastructural and environmental context.
DURAARK is developing automated and semi-automated techniques to
enrich building models with corresponding data, in particular Linked
Data. Given the continuous evolution
of Web data and vocabularies, targeted
methods for crawling and archiving
Web data in a scalable manner are considered an inherent part of the semantic enrichment approaches developed
by DURAARK.

Geometric enrichment
of building models
Point clouds from laser scans or
other 3D registration technologies
are today the primary means for the
generation of precise and complete
documentations of the current state of
building structures. They are however

DURAARK developed a first
software prototype for the digital
long-term preservation of building
information models. The prototype
assists producers of building data in
the preparation of their 3D models
for the submission to a digital preservation system.
Following the principles of longterm preservation and future reuse,
the software and process is built on
established standards and sustainable
formats. Covering the pre-ingest
phase of long-term archiving, the
DURAARK prototype contributes to
best practices and standard procedures for the long-term preservation
and future use and reuse of such
models. DURAARK approaches
have been evaluated with stakeholders, such as the Danish land surveyor
company LE34 or Denmarks fourth
biggest real estate owner Copenhagen Properties.
More information about the first
prototype, the developed tools and
DURARRK in general can be found on
the web under: www.duraark.eu and
http://workbench.duraark.eu
Martin Tamke, Associate Professor,
Centre for Information Technology
and Architecture,
The Royal Danish Academy of Fine
Arts, Schools of Architecture, Design
and Conservation
Martin.Tamke@kadk.dk
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