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a b s t r a c t

The paper reviews the evolution of Earth Observation systems in Europe and Worldwide and analyses
the potential impact of their performance in support of emergency response services. Earth Observation
satellites play already a significant role in supporting the action of first responders in case of major
disasters. The main principle is the coordinated use of satellites in order to ensure a rapid response and
the timely delivery of images and geospatial information of the area affected by the event.

The first part of the paper reviews the main instruments and evaluates their current performance.
The International Charter “Space and Major Disasters”, signed in October 2000, was the first international
initiative aimed at establishing a unified system for the acquisition of space data. The charter is a co-
operation agreement between space agencies and operators of space systems. At regional level, a similar
instrument exists in Asia: Sentinel-Asia. In the frame of the European programme Copernicus, the
emergency management service was launched in 2009. Geo-information products derived from space
imagery are delivered during all phases of the emergency management cycle, in either rush or non-rush
mode, free of charge for the users. In both cases, the capacities were historically drawn from national
missions, funded with public money and directly operated by the space agencies or by national opera-
tors.

The paper focuses on the performance of the space infrastructure (satellites and ground segments).
Several trends may have a significant impact on the current performance:
– The increasing number of space systems which are privately-owned and managed by commercial

operators.
– The emergence in Europe of shared-ownership or community-owned systems. Copernicus Sentinel

missions (Copernicus) or Eumetsat satellites are two typical examples.
– The development of dual-use capacities and the sovereignty dimension of these systems.
– The development of unmanned airborne vehicles (UAVs) for civil applications.
– The development of social media and crowd-based initiatives for humanitarian aid and emergency

response.
– Possible disruptions, such as large LEO constellations or GEO infrastructures enabling persistent ob-

servation.
A common feature is the increased number of information sources and the higher real time di-

mension.
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Typical scenarios for the future are described and their likelihood is discussed, including political
acceptance and the international dimension. Aside from rapid technological evolutions, two main driving
factors are the capacity of national and international stakeholders to agree on governance and the
sustainability of the economic models.

& 2016 IAA. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Earth Observation (EO) satellites play a significant role in sup-
porting the action of first responders in case of major disasters.
The coordinated use of EO satellites ensures a rapid response and
the timely delivery of images and geospatial information of the
area affected by the event to the first responders.

This paper reviews the future evolutions of Earth Observation
systems and analyses the potential impact on the emergency re-
sponse services. The main focus is the reactive image acquisition
and the support to the immediate response during the crisis.

The objective is to evaluate the trends that may have a sig-
nificant impact on the current situation. These trends are diverse,
from the increasing number of EO satellites owned by developing
countries, the development of commercial and private initiatives
and possible disruptive technologies. There are also new non-
space solutions, such as the unmanned airborne vehicles (UAVs)
for civil applications or the social media and crowd-sourcing in-
itiatives in the domain of humanitarian aid and emergency
response.

Based on the European experience, the potential impact of
these evolutions is evaluated from three perspectives (operational
performance, governance and economic models).

From a prospective point of view, the paper identifies and ar-
ticulates possible scenarios and derives a balanced vision based on
a hybrid architecture of components owned by Member States,
private operators and communities of States.

Section 2 introduces the role of Earth Observation satellites in
support of emergency response operation. Section 3 describes
three of the main current initiatives in Europe and Worldwide: the
International Charter “Space and Major Disasters”, The Emergency
management service implemented in the frame of the Copernicus
programme and Sentinel Asia.

Based on statistics and operational figures recorded since 2000,
Section 4 analyses the current use and value of Earth Observation
capacities in support of crisis management. The trends and their
possible impact on the emergency response operations and future
scenarios a represented in Section 6. Section 7 provides a political
perspective. The last part of the paper is a critical discussion of the

possible scenarios and provides outlooks for the future.

2. The role of Earth Observation satellites in support of
emergency response operation

2.1. How Earth observation satellites support emergency response
efforts

Earth Observation satellites play a significant role in supporting
the action of first responders in case of major disasters [1]. The
main principle is the coordinated use of satellites in order to en-
sure a rapid response and the timely delivery of images and
geospatial information of the area affected by the event (Fig. 1).

In case of a major disaster affecting a population, decision
makers and in field actors need to get a rapid assessment of the
affected area in which the event has occurred, together with an
indication of the impact on people and goods.

To contribute efficiently and effectively to the management of
operations, information derived from satellite imagery shall be:

– Provided in the shortest delay (24-h delivery after the event is a
standard time requirement)

– Relevant and understandable for operations management (de-
cision makers, in-field rescue team).

– Easily pluggable in the management process of the national
authority.

2.2. Type of products and information content

To meet these objectives, specific satellite images have to be
acquired very quickly during or immediately after the disaster. The
efficient coordination of the Space data procurement and the re-
active capacities of the current satellites, are a key asset to guar-
antee that any relevant satellite passing over the affected area will
be programed (tasked) and that no opportunities will be missed. It
is also crucial that the information content provided by the value
added product responds to actors expectations. EO based Emer-
gency Response services create two main types of products:

Fig. 1. scope of the study – Reactive imagery.
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