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Head of Forestry Section, Austrian Ministry 
of Agriculture, Forestry, Water and Environ-
ment Monitoring tools and appropriate 
simulation procedures are indispensable when 
it comes to providing vital information for risk 
evaluation, successful risk management and 
communi-cation. New methods useful for 
monitoring, like new remote sensing and high 
resolution laserscan techniques, have been 
developed in the past. The value of these 
techniques can be calculated in theory but 
practical experience is limited.

The main goal of the MONITOR (INTERREG 
IIIB CADSES) project was the improvement 
of the methodology of risk evaluation and 
communication by applying these innovative 
methods. The project partners represent 
authorities dealing with hazard processes as 
well as infrastructural land use experts.

Monitoring methods for the assessment of 
natural hazards, differentiated by risk quality 
and risk quantity as well as by differing 
legislative and organisational environments, 
were compared and evaluated.

The MONITOR project developed trans-
national, harmonised, best-practise methods 
for the implementation of monitoring on the 
basis of criteria of cost, reliability, quality, 
re-usability as well as applicability.  

A wide range of suitable methods (like 
remote sensing and airborne and terrestrial 
 laser scanning) have been implemented in 
 various test beds with a focus on different 
types of natural hazards. The suitability of 
methods was shown to be adequate but 
 related risk communication difficult (short 

time period of warning).The test beds also 
 represent different conflict potentials like: 
 conservation, infrastructure, tourism, land-use. 

Risk communication procedures were 
 developed as a participatory process in alarm 
plan development (especially related to 
 flooding). Options for improving alarm plans 
have been identified regarding risk com-
munication and topicality of alarm plans.

The implementation of  monitoring and risk 
management methods in the test beds re-
sulted in reports on the applied methods. 
A regional hazard matrix has been generated 
to show the relation between hazard potential 
and actual land use activities, where risk-com-
binations between several hazard processes 
and exposition structures can be displayed.

The developed risk management ontology 
 provides ideal background information for 
communication and knowledge transfer 
 between different public and private stake-
holders by creating a standardised, universally 
accessible language. The internet portal in 
which this knowledge base is incorporated 
provides the different institutions with a 
communication structure for the exchange of 
experiences, results and best practise methods 
and increases the understanding of risk 
 management methods. This internet portal will 
also be a basis for a Decision Support System 
for selection of suitable methods.

Finally the process and the results of 
the project MONITOR has produced a further 
cornerstone in the risk management circle 
in a row described by the former projects 
DOMODIS and DIS-Alp.

Preface
Gerhard Mannsberger 

Head of Forestry Section, Austrian Ministry of Agriculture, Forestry, 
Water and Environment
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It is the main goal of project MONITOR to 
advance the application of monitoring 
methods into well founded practical use. 
The requirements from practice required an 
international approach for a broad compara-
bility of experiences, so MONITOR was 
implemented as trans-national INTERREG 
project. MONITOR project was defined to        
management and to advance risk communi-
cation as complementary means. For these 
objectives it integrates the differing views of 
hazards experts, land-use planners and 
infrastructure providers, regional adminis-
trations and civil protection agencies. 

riSK MAnAGEMEnt
an Integrative Approach

Settlements and infrastructure in areas like mountains or seismic active regions are high-
ly endangered by recurrent natural hazards. Different target groups as well as different 
regions experience highly differing exposure to hazard processes. Im some situations 
hazard processes are well known but no protection measures are possible (due to the 
site of the process or the costs of protection). In these situations a solution is to monitor 
the process, in order to provide early warning capabilities. But monitoring methods are 
often sophisticated and not well tested in practice. 

on tErMS

“Damage is the social concept which classifies an 
impact (of some event) to have negative consequences.”

“Hazard is the concept which classifies an event as one 
(potentially) causing negative consequences (with an 
impact which is socially classified as damage). or in 
short: Hazard is an event, which causes damage.”

“risk is the probability of an impact, which is classified as 
damage. in contrast to the definition of risk, the genera-
tion of risk is dependent on the hazard potential and the 
damage potential. So whenever a hazard potential AnD 
a damage potential are co-located then a risk is there.”

In order to define the context of MONITOR 
within risk management it is necessary to 
investigate the most basic concepts of risk 
management thoroughly.
The starting point in any discussion on risk 
and hazard is the term “damage”. Natural 
events cause impacts – changes in the natural, 
built or social environment. Sometimes these 
impacts are seen to be negative - then they are 
classified as “damage”.

Damage is a social concept, because the 
definition of “what is to be seen as nega-
tive (consequences)” depends on some social 
consensus. This can vary widly between differ-
ent social groups. But the basic terms of risk 
management – hazard and risk – cannot be 
defined without a reference to damage. 

Depending on damage a hazard can be seen 
as an event which causes damage and any 

objects within the reach of a hazard can be 
seen as endangered objects. This argumen-
tation shows that without the concept of 
damage, concepts like hazard or endangered 
objects would not exist.

In the course of the MONITOR project the 
focus has been on natural hazards. 
The structuring basis for all risk management 
projects is the disaster management cycle, as 
it defines the phases before, during and after 
a disaster event. The focus of the MONI-
TOR project was on the process of monitor-
ing which can be part of every phase of the 
disaster management cycle. In addition to 
that every phase of the disaster management 
cycle has defined information requirements so 
MONITOR developed the basis for more 
efficient risk communication.

Damages by floods have increased 
in the last decades

Avalanche tracks are well known in mountaing areas and 
usually known by a local name

Landslides show a high variety of processes 
and mostly local influence

Monitor Introduction Monitor Introduction
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on tErMS

Risk management
is the (continuous, process-like) 
management which aims at r
educing risk to a level, which can 
be classified as acceptable. 
The corresponding goal situation 
is security. The goal ‘risk reduction’ 
is identical to the goal ‘increase 
security’.

HazaRd mapping
The process of establishing the 
spatial extents of hazardous 
processes.

Risk mapping
The process of establishing the 
spatial extent of risk (combining 
information on probability and 
consequences). Risk mapping re-
quires combining maps of hazards 
and vulnerabilities. The results of 
these analyses are usually presented 
in the form of maps that show the 
magnitude and nature of the risk.

Risk Management 
explained
Risk management deals with hazards and has 
the aim to reduce risk to an acceptable level. 
Risk management includes administrative 
decisions, organization, operational skills and 
abilities to implement policies, strategies and 
coping capacities of the society and communi-
ties to lessen the impacts of natural hazards 
and related environmental and technologi-
cal disasters. Due to the interdependencies 
between human action and natural disasters in 
respect to triggering such extreme events and 
determining the degree of vulnerability against 
natural hazards, there is a growing need for 
interdisciplinary cooperation.

Hazard maps are an instrument of hazard 
assessment and constitute a decisive element 
in modern Risk Management. They assist the 
identification, evaluation and reduction of risks 
by using an optimal combination of measures. 
Hazard maps may also support decisions con-
cerning preventive measures against natural 
hazards and mitigation measures to manage 
disaster events (Kienholz 2005). Thus Hazard 
mapping is an important input for risk analysis.

Risk management strategy, BIERI, S. p.6

Disaster Management Cycle (oASiS)
The activities of MONITOR within the disaster 
management cycle can be grouped in three 
main thematic fields:
1.  Define the legislative, organisational 
 and policy framework of interdisciplinary  
 cooperation
2. Identify information requirements and 
 observation methodology
3. Elaborate risk communication strategies 
 and define a common risk language

Disaster 
Management Cycle
The disaster management cycle provides a 
well accepted basis for understanding disaster 
management and interpreting the role of 
activities within this context. Therefore the 
disaster management cycle was choosen for 
structuring MONITOR activities and methods.

Disaster Management Cycle (Adapted from 
ALEXANDER, D. 2002)

on tErMS

disasteR management 
can be seen as an extension to risk 
management. In addition to all risk 
management activities it encom-
passes activities related to reaction 
to a disaster and to recovery from 
disaster. 

A disaster is a situation, which is 
the setting for an event with a 
damage extent above a defined 
disaster threshold.

Structural protection measures prevail in prevention

Monitor Introduction Monitor Introduction
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DAtA CoLLECtion

Data collection allows analysing key factors 
defining a natural hazard, which are: 
Where, How and When specific natural 
processes will occur. There are three 
broad categories of data collection and 
processing methods:

• observation methods to characterise 
 existing/ongoing processes (including 
 monitoring of the triggering causes 
 and effects of processes),

• statistical methods to analyse the spatial 
 and temporal relationships between 
 the processes of interest and their causal 
 factors (i.e. those that have limited 
 variability in time),

• deterministic methods to analyse the 
 spatial and temporal relationships between 
 the processes of interest and their trigger-
 ing factors (i.e. those that have large 
 variability in time).

MonitorinG

Monitoring systems can be seen as 
important decision support systems for 
disaster prevention. To select a specific 
monitoring system (made up of hardware 
and software) a series of factors are to be 
considered:

• wHAt do we need to monitor, hence 
 the specific characteristics of the processes 
 we need to monitor,

• wHErE do we need monitoring to be 
 carried out, hence the extent and 
 characteristics of the monitored area,

• wHEn do we need monitoring to be 
 carried out, which is a factor that strongly 
 conditions the real “aim” of monitoring,

• How do we need monitoring to be 
 carried out, in terms of characteristics of 
 data acquisition range/duration/broadcast
 processing etc.

Conceptual path for data collection practice (CORSINI, A., 2008)

MONITOR focus: 
observation 
methodology

Within MONITOR the selection of pilot sce-
narios and test-beds serves as basis for all data 
collection activities.

riSK GovErnAnCE

When discussing the framework of risk 
management in an international context it 
becomes clear that a broad view of risk 
management is necessary. International 
organisations have developed this broad view 
under the heading of risk governance.
Risk governance is a special form of risk 
management, which includes all actors, rules, 
conventions and processes, and mechanisms 
concerned with how relevant risk information 
is collected, analysed and communicated 
and management decisions are taken. 
Risk governance also takes into account 
that collective decisions about risks are the 
outcome of a patchwork of interactions. 
Interactions between institutions as diverse as 
governmental or administrative actors, science 
communities, corporate actors and actors from 
civil society at large. Risk governance is of 
particular importance in situations where there 
is no single authority to take a binding risk 
management decision but where the nature 
of the risk requires the collaboration of, and 
co-ordination between, a range of different 
stakeholders. This makes it especially valuable 
for a risk management approach applicable for 
complex issues, e.g. on a trans-national basis.
The graphic “Risk governance” shows in detail 
the specific amendments to “Risk manage-
ment” as decribed above.

LAnD-uSE MAnAGEMEnt

As the prevention of damage is highly 
correlated with land-use, within the course 
of the project MONITOR some attention was 
paid land use management.

Land use referring to MONITOR is seen on 
local as well as in regional level under con-
sideration of existing instruments and of the 
affected population. Land use management 
is an open and dynamic system: to be able to 
counteract to conflict potentials it is necessary 
to consider the interests of all involved parties. 
Problems must be addressed in a participatory 
way, while considering the legal frameworks 
and existing, growing structures. 

Risk Governance (IRGC 2006, p. 19)

The framework 
of interdisciplinary 
cooperation

Monitor Introduction Monitor Introduction

Land-use conflicts 
Po river delta
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MONITOR focus: 
risk communication

LAnGuAGE iSSuES

The terminology used in hazard and risk 
language is – despite many efforts - not yet 
standardized. This leads to problems in com-
munication between different groups of ac-
tors, disciplines and languages. Even the terms 
risk and hazard itself, as important base terms, 
are often used almost synonymous, although 
a clear distinction between these concepts is 
essential for any risk communication.

Within MONITOR an Ontology, as a common 
knowledge base, was developed. Based on 
a broad overview of existing definitions it was 
developed by rigorous formalisation of the 
terms, in order to provide a consistent 

language base. MONITOR ontology thus 
provides a reference point for natural hazard 
knowledge and leads to a unique common 
understanding of these terms. Important 
definitions of MONITOR ontology are indicated 
throughout this text with...

riSK CoMMuniCAtion

Risk communication is an integrative part 
of risk management, yet it is maybe the aspect 
that is given the least attention. In fact, risk 
communication is needed throughout the 
whole disaster management cycle, from the 
definition oft he problem situation to the con-
trolling of risk management impacts. 
The precise form of communication needs 

• to reflect the nature of the risks under 
 consideration, 
• their (social) context and 
• whether they arouse, or could arouse, 
 societal concern. 
 (modified after IRGC, p.55)

Risk communication relies on a clear and 
unambiguous language, which can be under-
stood by all relevant actors of a communica-
tion situation. One common problem is that 
usually experts are good at assessing risks but 
they are not necessarily the best communica-
tors. One reason fort hat is, that risk assess-
ment of experts and the public is often con-
trary. Risk perception of non-experts depends 
on quite different factors than the seemingly 
„objective“ risk assessment of experts.

MONITOR approaches this issue with a two-
way approach. On the one hand risk percep-
tion and risk awareness of the public were 
investigated by means of a comprehensive 
survey. On the other hand the MONITOR 
ontology was developed, in order to provide 
a common base vocabulary. This provides an 
important step to overcome communication 
problems between experts and non-experts. 
You can develop a good risk communication 
strategy if you answer “Who says what to 
whom, how, and with what effect?” in a clear 
and precise way.

on tErMS

An OntOlOgy 
is a formalised specification of a 
conceptualisation within a domain 
of knowledge (GRUBER 1995).

Case studies: 
the MONITOR Test-beds

Vrbica river in Bulgaria

FLooDS: 
ExAMpLE tESt-BEDS MArCH AnD KAMp

Selection of the Test-beds March and 
Kamp (Lower Austria, Austria) was based 
on major floods in 2002 and 2006 with 
extensive damages due to excessive dam 
failures and many affected people.
The floods were handled by the Lower 
Austrian Disaster Management and the 
Department of Fire Service and Civil 
Protection respectively. MONITOR was 
carried out as integrated project in which 
fire and rescue service (Red Cross), crisis 
intervention teams, civil protection agency, 
Austrian armed forces, the local, district, 
regional and federal government are 
involved.

Strengths

Extensive experi-
ence because of 
large-scale events 

Functioning 
disaster 
management

Good documen-
tation of events 
(but still need for 
improvement)

opportunities

Improvement of 
crisis management 
and communica-
tion structures

Because of 
reoccurring events 
monitoring sys-
tems are proofed 
on liability, rea-
sonableness and 
validity

weaknesses

Time, Money

Conflicts in land 
use management

Very large residual 
risk areas caused 
by protection 
measures

threats

Still traumatized 
people

The events influ-
enced affected 
people in thinking 
and behaviour, 
but they forget 
their experience 
over time

Swot-AnALYSiSThe testbeds of MONITOR were carefully 
choosen, in order to cover a broad range of 
hazard types and allow a maximum of 
trans-national exchange and comparability. 
The four examples listed here provide a good 
overview of the problem situations and 
solutions in MONITOR. The additional 
complementary test-beds not described here 
in detail are landslides in South Tyrol (Italy) 
and Bovec (Slovenia), hazard good transports 
(in Czech Republic) and flooding in Vrbica 
(Bulgaria).

the Swot analysis of the test-
beds offered the possibility to 
develop a comparable assessment 
of the sites, helped to analyze 
projects and to develop concrete 
suggestions for improvement.
damage potential. So whenever a 
hazard potential AnD a damage 
potential are co-located then a 
risk is there.”

flood experts District chief
incident commander

District fire chief

military commander

Monitor Introduction 11

Different roles, different expertise:
one common language?

Monitor Introduction

Flood damage 
at March river



LAnDSLiDES: 
ExAMpLE tESt-BED po rivEr DELtA 
AnD CortinA BASin

The study areas are characterised by 
geological and geomorphologic aspects. 
Hazards are caused by subsidence, floods, 
salt-pan intrusion (Po River Delta) and 
landslides (Cortina Basin).
Previous measurements in the Test-beds 
have been carried out by GPS, laser scan-
ning and inclinometric monitoring. Main 
objective was the evaluation, interpretation 
and comparison of the estimated subsid-
ence rate and the slope stability with SAR 
techniques.

The age of 
Po River delta

Hazards in Cortina basin

Strengths

Establishment 
of the „Dolomiti 
d’Ampezzo 
National Park“ 
with the aim to 
protect the 
environment and 
to promote sus-
tainable tourism

Great richness of 
natural and 
environmental 
resources

opportunities

The reappearing 
of animals like 
lynx and bear 
shows that 
environment 
conditions are 
improving.

weaknesses

Tourism leads to 
heavy impact on 
environment and 
traffic in the area

Traffic pollution 
and disposal of 
thewaste repre-
sent problems 
which are difficult 
to solve

Presence of active 
landslide processes 
that interfere with 
populated areas

threats

The realization of 
Cortina ring-road 
would favour a 
decrease of traffic 
in the town, but 
could also recall 
heavy traffic along 
the Longarone 
– Calalzo 
– Cortina – 
Dobbiaco road

The high cost of 
flats in Cortina (to 
15.000 EUR/m²) 
feeds a strong 
building venture 
that the admin-
istration of the 
municipality 
cannot control

Swot-AnALYSiS

AvALAnCHES: 
ExAMpLE tESt-BED KoppEntAL

The railway line in the narrow Koppen-
tal (Styria, Austria) was struck by several 
avalanches in the past with the most recent 
events in the winter 2005 causing consider-
able damage. To achieve maximum security 
and at the same time continue the opera-
tion of trains is of particular importance for 
the Austrian Federal Railways. Decisions 
and recommendations about the continua-
tion of operation requires a sound informa-
tion base. This additional information has 
to be collected with monitoring methods 
and integrated with early warning systems. 
MONITOR project was choosen to exchange 
experiences on these crucial issues with 
European partners.

Koppental: cleaning up after avalanche 

Field demonstration of Koppental situation

Strengths

Digital collection 
of meteorological 
data since 2001 
and chronicles and 
event documenta-
tion dating back 
to the end of the 
19th century

Experience and 
knowledge, 
well-trained staff

Good communica-
tion and co-op-
eration with local 
authorities and 
decision-makers

opportunities

Meteorological 
service provides 
the Railway Com-
pany with specific 
data on the area

Inspection and 
maintenance of 
protective barriers

Increased 
communication, 
co-operation 
in the scope of 
MONITOR

weaknesses

High vulnerability 
of infrastructure 
lines

Restricted person-
nel resources

Limited 
accessibility after 
events (avalanches 
and snow gliding) 
in the Koppental, 
has to be partly 
accessed on the 
waterway

threats

Natural hazard 
processes are 
inherently 
unpredictable and 
difficult to control

Impact of climate 
change on the 
probability of 
occurrence of 
natural disasters 
with unknown 
consequences

Swot-AnALYSiS

Monitor Introduction1� Monitor Introduction 1�
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Strengths

Evaluation and 
appraisal of the 
situation based on 
daily updated 
monitoring

Co-operation 
and support from 
other European 
Agents in terms of 
transnational aid
skilled staff

opportunities

New technologies 
of monitoring
Integration of 
MONITOR project 
partners and other 
trans-national 
co-operations
Improvement 
of the public 
awareness

weaknesses

Inadequate traffic 
access to remote 
areas

Gaps in the crisis 
management

Lack of 
meteorological 
data

Simulation 
models need to 
be updated

threats

Economic interest 
conflict

Lack of a 
common political 
agreement

Swot-AnALYSiS

Test-bed Region of Western Greece

ForESt FirES: 
ExAMpLE tESt-BED rEGion oF 
wEStErn GrEECE 

The Greek regions Aitolakarnania, Ilia 
and Achaia are affected by re-occurring 
forest fires. Crisis management is inter alia 
handled by the forest preservation agency, 
distinguished by deficiencies concerning 
staff and logistics. These facts repeatedly 
led to inadequacy in response, especially in 
case of fires with multiple sources.

The Lack of common political agreement 
and public awareness was expected to 
be improved by exchange of experience 
with MONITOR partners in trans-national 
cooperation.

The Power 
of Monitoring

Monitoring is a fundamental observation 
methodology in risk management, aimed at 
the continuous surveillance of known hazards 
or at the detection of previously unknown 
 hazards. Monitoring systems consist of a 
 complex combination of sensors and data 
processing procedures and software. 

Monitoring produces information, which is 
valuable for depecting risk scenarios. Monitor-
ing helps to assess hazard scenarios, where, 
how and when a specific disaster process will 
take place. From a methodological point of 
view monitoring can be seen as a complement 
to simulation models. Where monitoring tries 
to continuously observe critical parameters, 
simulation models aim at modelling these 
 parameters by their dependance on other 
– more easily available - information. Both 
methods aim at improved knowledge of the 
occurrence probability of of events.

From a practical point of view monitor-
ing provides the information source of 
risk management instruments like hazard 

on tErMS

Monitoring is the process-like 
method of checking, observing or 
tracking processes in a defined area, 
with the purpose of evaluating 
system threshold values. 

The process area (landslide: scarp 
and damages) and the related solution: 
monitoring and early warning system. 
Testbed area of Nals, South Tyrol.

 zonation or early warning systems. As such it 
serves as an important complement to active 
risk management measures like protective 
 measures. In comparison to these benefits of 
monitoring include 

• the relative cost efficiency,
• the fast technological development and 
• its positive impact for capacity building. 

These obvious advantages of monitoring have 
to be contrasted with some pitfalls:

Many new monitoring methods are primarily 
research oriented and cannot yet offer the 
complete set of tools needed for practical 
application. Of these new technologies the 
potential is often theoretically known but not 
yet tested in practise. In addition to that some 
techniques are often highly innovative but 
require a high level of expert knowledge. 

A major concern with monitoring methods 
are uncertainties related to the information 
quality. A high level of uncertainty severly 
reduces success of related risk communication.

MONITOR tries to solve these problems 
named above, while taking advantage of the 
potential of monitoring. The Decision Support 
System developed within MONITOR project 
 reduces the technical complexity and thus 
helps to facilitate access to these methods 
for end-users.
     

all mOnitOR test-beds 
are characterised by high pressure 
on the available land resources. 
Conflict potentials result of spatial 
claims through leisure industry, 
infrastructural measures as well 
as nature protection commitments 
on national and EU-Level (Natura 
2000). To counteract these conflict 
potentials improvement of existing 
co-operations and enhancement 
of public and political awareness is 
inevitable. Basis for these processes 
is a functioning communication be-
tween all involved stakeholders.

Monitor Introduction1� MonitorinG methodology
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Monitoring methods

The major international effort in the thematic 
field of MONITOR is GMES (Global Monitoring 
and Environmental Security), which integrates 
a broad range of initiatives and technical 
 approaches.
 

A high number of different 
monitoring systems is available.

Some examples show the heterogeneous 
nature of methods you have to choose from. 
Technological development is fast, whereas 
knowledge about applicability is lagging 
behind. Data acquisition sometimes is much 
more advanced than information processing.
       
A Monitoring method must be 
tailored to the problem at hand.

Resulting from the daily needs an Austrian 
task force started to develop a mobile and 
portable unit in 2004. MOSES (Mobile Security 
emergency system) can be easily transported 
to remote locations. It consists of a weath-
erproof case, a data logger, an independent 
energy source and a GPS modem for data 
transmission. It can be connected to various 
sensors and triggers or a flash light, therefore 
warning workers when e.g. working under a 
unstable slope.

A broad variety of heterogenous monitor-
ing methods exist. In order to evaluate their 
applicability and to provide recommendations 
for practical use, it is necessary to define some 
distinctive criteria:

By Data acquisition platform

• remote sensing systems: 
 Remote sensing systems do not require 
 the operation of active sensors directly 
 in the area of interest. A further distinction 
 can be made concerning the operational 
 location of the sensor between space-
 borne, aerial and terrestrial systems.

• in-situ sensing systems: 
 In situ sensing systems require the 
 operation of active sensors directly in the 
 area of interest. A further distinction 
 can be made between surface and 
 sub-surface systems.

By Data acquisition frequency

• continuous monitoring: 
 This applies to systems in which data 
 acquisition is automated and the frequency 
 can be varied depending on the user 
 needs, up to a sampling frequency of a 
 few minutes or seconds; 

• discontinuous monitoring: 
 This applies to systems in which data 
 acquisition is not-automated and the 
 frequency depends upon the availability 
 of personnel to carry out the measure-
 ments, or on systems in which data 

 acquisition is automated but the frequency 
 cannot be varied depending on the user 
 needs and sampling frequency is in the 
 order of days or weeks.

By Data availability timing

• real-time monitoring: 
 Real time monitoring means acquiring, 
 transmitting and processing data 
 automatically, and reacting to results in 
 an unsupervised manner – e.g. by 
 automatically raising an alarm. This timing 
 is mainly used in forecast, response and  
 recovery phases. 

• near-real-time monitoring: 
 This implies acquiring, transmitting and 
 processing data automatically, and to react 
 quickly to results in a supervised 
 manner. E.g. given by the way of experts 
 who will decide if, for example, an alarm 
 must be raised and/or if decision makers 
 and stake holders must be informed. 
 This timing is mainly used in forecast, 
 response and recovery phases.

• non-real-time monitoring: 
 This means acquiring, transmitting and 
 processing data automatically or manually, 
 and to react to results at some point in 
 time in a supervised manner by way of 
 experts who will decide if and when, for 
 example, decision makers and stake 
 holders must be informed. This timing is 
 mainly used in prevention and only rarely 
 used in forecast, response and recovery.

By Spatial extent of data

• localised monitoring: 
 e.g. data is collected at specific 
 point-like locations

• distributed monitoring: 
 e.g. data is collected over a more or 
 less large area
 

Long-range scanner 
used for modelling 
avalanche prone 
slopes. Example of 
terrestrial remote 
sensing.

Meteorological 
stations provide in 
 situ measurements.

InSAR is one example 
of the advances 
in remote sensing 
technology.

MOSES package: 
mobile, in-situ tool-
kit for monitoring.

Example: GpS benefits from a space-borne 
infrastructure, but it does actually need the operation of 
active sensors in the area of interest. For this reason
it is to be considered an “in-situ” sensing system rather 
than a “remote” sensing one. 

Commision européenne et Agence spatiale européene + partenaires 
(EUMETSAT, EEA, etc.)

The GMES proposition integrates satellite observation, terrestrial monitoring 
and analysis to deliver information services to public authorities. businesses and 
citizens. None of these elements is in itself new; but the initiative brings 
resources, focus and coordination.

➔ Landing Monitoring

➔ Emergency response

➔ Marine

➔ (Security)

➔ (Atmosphere)

GLoBAL MonitorinG For EnvironMEnt AnD SECuritY – GMES

Figure 1: GMES as international platform for Monitoring initiatives

Criteria for monitoring methods

MonitorinG methodologyMonitorinG methodology
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Evaluation of 
monitoring methods

The suitability of monitoring methods for 
defined applications can be described with the 
criteria introduced above. 
An appropriateness index  is used: 
0 (inappropriate), 1 (appropriate at experi-
mental level), 2 (appropriate at routine level). 
Two indexes are given in certain categories to 
indicate the presence of monitoring devices 
with different appropriateness levels.

In summary the evaluation table shows:

• Frequency: 
 In-situ sensors are at the present 
 appropriate for continuous and 
 discontinuous monitoring, while only a few 
 well-tested remote sensing systems are 
 appropriate or ready for continuous moni-
 toring. In other cases (e.g.terrestrial SAR or 
 laser-scanning) continuous data acquisition 
 is still to be considered experimental, even 
 if it is quite likely that it will become 
 routine in a few years from now.

• timing: 
 In-situ sensors are appropriate for near-real 
 time and real time monitoring. Only a few 
 well-tested remote sensing systems are 
 appropriate or ready for that timing 
 configuration. In other cases (also
 terrestrial SAR or laser-scanning), their 
 near-real time usage is still to be 
 considered somehow experimental, with 
 routine in application foreseable.

• Spatial extent: 
 In-situ sensors provide spatially 
 localised data, while remote sensing 
 systems provide spatially distributed 
 data or, alternatively, multi-point data.

• Factor: 
 In-situ sensors can analyse displacements, 
 deformations, groundwater and many 
 other factors on a routine basis. 
 Remote sensing systems have been 
 tested to a routine level for displacements 
 and deformations, while they are still 
 experimental in the evaluation of 
 groundwater and surface water.

Decision Support 
System (DSS) for 
method selection

The selection of a monitoring system for 
its application in a specific risk assessment 
problem is based on a large number of 
 constraining factors. Decision makers, both 
on technical and political level, tend to stick 
to their knowledge and to select the monitor-
ing systems they are more confident with. 
But there might be more appropriate systems 
available for certain purposes or environmental 
conditions. By doing so, they overlook other 
viable systems, mostly because they have no 
tools that can support them in the comparison 
between pros and cons of devices they have 
little knowledge about.

In the MONITOR project effort has been put 
into identifying a core group of constraining 
factors that must necessarily be considered 
when choosing a monitoring system for a 

specific application. The purpose was to sketch 
a possible decision support system (DSS). 
This DSS considers the different factors that 
constrain the cost-effective applicability of 
different systems. It guides the end-user to a 
set of viable monitoring options that, on the 
basis of specification sheets, can be further 
analysed, compared and selected.

This DSS has been tailored on hydro-geological 
risks, including mass movements and snow 
avalanches. It consists of a “systems selection 
module (SSM)”, in which the core constrain-
ing factors are lined up in sequence, and of a 
“systems database module (SDM)”, in which 
each monitoring system is inventoried on the 
basis of a standard spreadsheet. This includes 
information about its main technical and 
 operational characteristics.

pLAtForM      rEMotE SEnSinG       in-Situ SEnSinG

Frequency
     
Continuous  0  0  1 - 2  2  2
Discontinuous  2  2  2  2  2

timing
     
Non-real-time  2  2  2  2  2
Near-real-time  1  1  1 - 2  2  2
Real-time  0  0  1 - 2  2  2

Spatial extent
     
Localised  2  2  2  2  2
Distributed  2  2  2  0  0

Factors analysed
     
Deformations / 
displacements  2  2  2  2  2
Groundwater  1  1  1  2  2
Surface water  0-1  1  1  2  2
Climate  1-2  0  2  2  2

   Space-borne aerial  terrestrial  surface  subsurface

Evaluation of monitoring methods

General approach to monitoring DSS

SYStEM x     How wHErE

wHY/wHEn wHAt

risk management (characteristics of process)

Mitigation  ➔ Before Deep Fast Effects (direct/indirect)

(prevention)   Shallow Slow Causes (direct/indirect)

(preparedness)		 EvEnt

response ➔ During

recovery ➔ After

 
range (duration) / precision (accuarcy) Accessible/inaccessible area

(episodic, semi-continuous) Frequency Small/Large area

(differed time - near real time - real time) 

Availability

MonitorinG methodology 1�MonitorinG methodology
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Systems Selection 
Module (SSM)

The systems selection module is the rule base 
of the DSS. It is focused on “core” constrain-
ing factors of monitoring:

• why do we want to monitor something 
 (and in which risk management phase) and

• what is the “period of interest” over 
 which monitoring must be carried out 

The period of interest is a core constraining 
factor as only some systems can be operatio-
nal over a long period of time or be robustly 
operational in real-time given a limited 
installation time span.

Other key constraining factors include:

• Accessibility of the site: If in the period 
 of interest the site is for any reason 
 inaccessible, then all of the in-place 
 sensing systems are to be excluded and 
 remote sensing is the only possible option.

• visibility of the site from 
 a panoramic ground position: 
 If in the period of interest the site is not 
 visible from a panoramic point, due to the 
 topography of the area or vegetation 
 coverage, then all of the terrestrial remote 
 sensing systems are to be excluded. 
 (Of course the panoramic point must be 
 within the reach of present day ground 
 based remote sensing methods (1.5-3km)).

• visibility of the site from an 
 aerial position: 
 If in the period of interest the site is not 
 visible from the air, due to topography of 
 the area or vegetation coverage, then all 
 aerial or satellite remote sensing systems 
 are to be excluded.

• Entity of expected movements: 
 If in the period of interest the factor 
 exceeds the range of movement that a 
 given system can cope with without dam
 ages, then that system is to be excluded. 
 This is crucial for systems placed into 
 boreholes.

The selection of a specific monitoring system 
does then ultimately depend upon the factor 
we want to monitor (cause or effect) and if 
the system must acquire data with certain 
 frequency in order to meet the demanded 
data availability timing. This latter factor, for 
instance, is of great importance in selecting 
monitoring systems for real-time or near 
real-time warning or alarming. 
 

Systems Database 
Module (SDM)

The systems database module consists of a 
collection of standardised data sheets about 
each monitoring system. It provides the fact 
basis of MONITOR DSS. These informations 
include:

• General description: 
 summarising the basic “physical” and 
 “operational” principles;

• technical characteristics: 
 listing the main “technical” variables: 
 e.g. range, precision, …)

 Systems category: 
 remote sensing or in-situ-sensing

 Monitored factor: 
 causes (preparatory, triggering) and effects 
 (direct, indirect) Spatial extent of 
 monitoring: localised and distributed  

 Frequency of data acquisition: 
 continuous or discontinuous. 

 Timing of data availability: 
 non-real-time, near-real time, real time.

• Field of application: 
 presenting the applications that such a 
 system can have with reference to the type 
 of, the general environmental conditions 
 and the purposes of risk management 
 phases.

• implementation effort and costs: 
 personnel and money effort necessary to 
 operate the system.

 

Simplified flowchart of the SSM
Systems inventory data sheet, 
InSAR as example

MonitorinG methodologyMonitorinG methodology

input to SYStEMS DAtABASE MoDuLE

list of possible monitoring systems

 L M H L M H L M H L M H L M H L M H L M H L M H 

EntitY oF ExpECtED MovEMEnt

viSiBiLitY FroM Air (forest coverage)

viSiBiLitY FroM GrounD

     Yes  No  Yes  No  Yes  No  Yes  No

       Yes   No    Yes   No

      Yes          No

ACCESSiBiLitY

Application phase: preparedness (forecast)
period of interest: 1 to 10 years
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Two basic aspects of risk communication can 
be distinguished:

• Internal risk communication: 
 Communication among those who are a 
 part of the risk management process such 
 as experts and decision makers. The need 
 for mutual communication in order to 
 warrant appropriate and informed 
 decisions. This is of particular importance 
 in the case of a disaster when certain 
 routines have to be established in the 
 forerun in order to have things run 
 smoothly.

• External risk communication: 
 Communication between experts and the 
 broad and general public in order to 
 raise risk awareness, induce changes in risk 
 perception and achieve the desired change 
 in behaviour.

Since risk reduction methods often rely on a 
change in behaviour by inducing a passive 
risk-avoiding and preventing attitude, it is 
evident that communication is a key factor in 
successful risk management (IRGC, p.55).
Thus, the goal of risk communication complies 
with the general objectives of risk manage-
ment which are the reduction of risks and the 
increase of preparedness.

On a more basic communication level, it is 
generally assumed that there is a common 
basis between the sender of the message and 
the recipient. Sender and recipient, however, 
do not necessarily share the same perception 
and same ideas, which means that they do not 
have to come up with the same meaning for 
the message. 

This problem persists especially when experts 
talk with non-experts, since they use terms 
which are commonplace in their daily use of 
language, but which are unfamiliar to laymen, 
or bear a different meaning to them.

To tackle this basic communication problem, 
MONITOR has developed an ontological know-
ledge base which can serve as standardised 
and formalised common terminology base.

 “Experts are good at assessing 
risks but they are not necessarily 
the best communicators. psycho-
logical aspects come into play and 
different target groups need to be 
addressed differently. Experts on 
risk would do well in consulting 
communication experts on how 
to get across the message.” 
(IRGC, p.55)

Basically four major areas of applications 
of monitoring can be defined

• Monitoring and trend analysis  
 ➔ reflects scientific interest, in order to 
 improve understanding of processes 
 going on

• Backup use
 ➔ of monitoring is valuable in a 
 complementary way, when technical 
 (building) protective measures have 
 been taken

• temporary
 ➔ monitoring measures are often used 
 at construction sites

• permanent single use   
 ➔ monitoring systems are applied when 
 technical measures are not possible 
 and/or too expensive

The monitoring of processes involves 
the recording and processing of informa-
tion with the aim of extending the period 
of time available for the preparation and 
implementation of intervention measures.
Ideally the use of monitoring systems for 
early warning purposes results in a re-
duction of damage, when an event occurs. 
This is shown in the graphic below. 

Advantages of monitoring when used for early warning purposes

Monitoring 
best practices

on tErMS

An early warning system is a 
 technical facility, which consists 
of a monitoring system for 
 detection of relevant processes or 
process changes and of a communi-
cation system for alerting relevant 
target groups.

On the other hand the broad applicability 
of monitoring methods and its known 
 potential for risk reduction has resulted 
in an increasing use of these new techno-
logies. But practical application is faced 
with some new problem types:

Liability and warranty are key issues 
both for the material side (sensor and elec-
tronic hardware, software) and the human 
side (defining threshold values, design of 
the systems etc.). They go hand in hand 
with the two main quality criteria for early 
warning systems:

• Minimal warning time (the time span 
 between the lowest measurement 
 section and the beginning of the danger 
 zone, depending on topography and 
 flow velocity)

• number of false alarms (due to system 
 errors or due to wrong threshold values)

These two quality factors determine both 
the usability and reliability of early warn-
ing systems. Both criteria clearly show the 
need for effective risk communication. 
HÜBL (2008) concludes, that “the best 
and most sophisticated alarming concepts 
and systems are useless, if the information 
transfer to the relevant target people is not 
guaranteed. 
Thus it is important ... to consider ... also 
the psychological and sociological aspects”. 
This need has been met with the risk com-
munication emphasis of MONITOR project.

Challenges in risk 
communication 

One of the reasons why risk communication 
is often neglected or fails to have the desired 
effect is the failure to acknowledge that 
 different stakeholders have different com-
munication needs.
A further major obstacle is the lack of a 
 common language between the (natural 
hazards or risk) expert and the general public. 
Very often a distinct difference between 
 subjective and objective risk perception 
 (perception of risk by experts and non-experts) 
is existent which has to be overcome in order 
to permit successful risk management. This 
can be illustrated with two statements:

Risk 
Communication

MonitorinG methodology�� riSK Communication

time

Start of event Start of organisational 
measures

End of event
Total damage

EArLY wArninG

DAMAGE 
witH EArLY 
wArninG

DAMAGE 
without early 

warning



�� ��

Risk perception

Even though it is difficult to deduce general 
statements on people’s risk perception, since 
it is something quite personal, some common 
tendencies have been observed. Generally, 
the way people assess risk corresponds in 
 principle to risk assessment on expert level. 
This includes “risk identification”, “assessment 
of the ‘likelihood’ of the event to happen“, 
„assessment of the outcome“ and „assess-
ment of (personal) values attached to the 
potential loss.“

Yet, the logic on which the judgement is based 
does often not follow scientific reasoning. 
A summary of the most common deviation 
reasons can be found in PLAPP (2003):

Language problems

Agreement about language is the basis 
of any communication process. More 
specifically, the meaning of terms used 
in communication has to be commonly 
agreed upon – definitions help to do so. 
But more often than not definitions are (at 
least partially) inconsistent. This can lead to 
misunderstandings: in other words communi-
cation problems.

In MONITOR the main terms in risk language 
found broad acceptance of MONITOR experts: 
Risk, Hazard and Vulnerability. But even on 
expert level no agreement could be found for 
“residual risk”.

The practical relevance of proper definitions 
becomes evident with another example: 
the definition of debris flow. Due to its 
 varying mixture of material and percentage 
of water, the classification of debris flows 
with a broader term becomes ambiguous, 
 oscillating between floods and landslides. 
However, standard insurances usually insure 
against landslides but exclude floods from 
insurance. Insurances subsume debris flows 
into the broader term flood, so that any 
 damage resulting from a debris flow would 
not be covered by the insurance. In this case a 
clear demarcation of terms becomes of direct 
 practical relevance.

Some questions arise:

• What is really MEAnt when a term 
 is used in communication?

• Is it necessary for successful 
 communication to have (exactly one) 
 CoMMon unDErStAnDinG of the term 
 (which would result in one definition 
 accepted and the others rejected)?

• How should a DEFinition be designed 
 in order to provide the basis for common 
 understanding?

on tErMS

Residual risk (1): Risk after specified measures 
have been taken (“objective risk”).

Residual risk (2): Risk after specified measures have 
been taken and which is equivalent to acceptable risk. 
 

What is the residual risk when a dam is built?
And what if a dam fails?

Events people know of are considered 
to be more probable than events which are 
cognitively not available.

The Probability of an event is adapted 
to available information and the perceived 
importance of this information.

Judgements of all similar events are 
based on (very) small samples (e.g. few 
experiences). 

Single personal experiences and their 
qualities are considered to be more relevant 
than information, which is based on a 
large sample of data.

Information which contradicts estimated 
probability or experience based know-
ledge (which has become accepted facts) 
of events is being ignored or reduced in 
importance.

For accidental events regularities are 
searched for / constructed, in order to 
reduce uncertainty (SLOVIC et al. 1974). Ex-
amples are card players’ rules: “After three 
times spades one diamonds comes”, which 
is of course stochastically nonsense.

The more continuous and uniform dam-
ages occur and the less probable disastrous 
effects are, the more average damages are 
being underestimated (RENN 1989).

EFFECt DESCription oF EFFECt

Availability

Anchoring effect

representa-
tiveness

Avoidance 
of cognitive 
dissonances

“Gambler’s 
Fallacy”

Habituation

When weighing factors that determine risk, 
some regularity of distortions has been found 
(PLAPP 2003, p. 28):

• Damage extent is more important in 
 risk perception than the probability of 
 an event.

• risks resulting from natural hazards 
 are estimated much lower than 
 man-made risks (e.g. SLoviC 1���). 
 this is partially explained by the 
 perceived smaller responsibility for 
 natural events.

Risk awareness

Risk awareness, contrary to risk perception, 
does not refer to how risks are assessed but to 
whether they have found their way into the 
public awareness at all. An increased public 
awareness of existing risks is acknowledged as 
a first step in reducing them.

Logic on which judgement of hazards is based

riSK CommunicationriSK Communication

These two definitions for residual risk could 
not be resolved. The explanation for the 
 different definitions shows dependence on 
 different viewpoints:

residual risk (1):
In the view of the society – which is 
closely corresponding to the view of experts 
– first the acceptable level of risk is defined 
(normatively). Measures are defined to reach 
this acceptable level of risk (which defines the 
objective of measures). The risk remaining 
is the residual risk, which can objectively 
be defined but which can be different from 
 acceptable risk! (due to miscalculations, 
 problems in measure implementation or 
changes of knowledge …).

residual risk (�):
The individual (personal) view sees some 
measures are being taken, recognises that a 
residual risk exists even after and has to accept 
this risk (because no other alternatives are 
available).

Living at the edge
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Communication 
situations
The consequences of different viewpoints 
turned out very clearly when discussing 
the terms needed for an imagined hazard 
situation:

This list shows the large differences in the 
number and complexity of terms considered to 
be relevant by different groups.

It seems obvious that experts have to regard 
the hazard event as a whole, in order to serve 
the public security, while the public concerned 
acts mainly from the personal point of view 
and regards only the personal concernment. 
This can be illustrated with experiences 
from Lower Austria, where a big flood event 
 happened in the Kamp valley in 2002. A fire 
 officer reported that if he had proposed flood 
training before the event, nothing would have 
been done, because “it has never happened 
in that area and it makes no sense to carry out 
such training”.  

MONITOR ontology

In MONITOR, the challenge of a commonly 
 defined risk language was approached by 
means of an ontological knowledge base.
Ontologies in computer science assist in speci-
fying and clarifying concepts used in specific 
knowledge domains. They have often been 
used for the purpose of enabling knowledge 
sharing and reuse. The use of ontologies can 
be multiple. Ontologies can

• provide an agreement on the meaning 
 of terms,
• explain the meaning of a term,
• allow for additional automation, such 
 as querying, consistency checking and even 
 providing the intelligence for Decision 
 Support System,
• but are not easy to generate.
 

on tErMS

a glOssaRy is a list of terms in a particular area of 
knowledge including verbal definitions for those terms. 
A glossary can thus be seen as a sorted list of {term, 
 definition}.

a taxOnOmy is a controlled vocabulary which terms 
are classified (by superclass and subclass relationships). 
This procedure is further refined in a thesaurus.

a tHesauRus is a controlled vocabulary, whose terms 
are related to each other by a set of pre-defined possible 
relations (e.g.: broader term, narrower term, preferred 
term, synonyms).

an OntOlOgy is a formalised specification of 
a conceptualisation within a domain of knowledge 
 (GRUBER 1995). It helps to formalise terms within the 
framework of some formal theory with a well-under-
stood logical - syntactic and semantic - structure.

Figure 2: From glossaries to ontologies?
Methodologies for the creation of
terminology systems

wHAt tHE ExpErt SAYS wHAt tHE puBLiC SAYS

Situation related terms: 
(residual) risk; vulnerability; 
hazard; hazard zone; threat; 
occurrence probability; 
endangered elements; danger 

Activity related terms: 
prevention; prevention 
measures; preparedness; 
protection; risk management; 
emergency response 
management

Situation related terms: 
security

 
Activity related terms: 
cost; responsibility; liability; 
guilt; trust (distrust)

Terms: what the expert says and what the public thinks Communication to experts – and to the public further refined taxonomy, here a larger set 

of relations between terms is possible such as 

 synonyms, multiliguality, ranking of terms

ExAMpLE

Gravitiy mass movements (dt. Massenbewegung)

• Landslide (Hangrutschung)

➔ debris slide (Mure)

➔ rotational slide (Rotationale Rutschung)

➔ translational slide (translationale -”-)

simple list of specific shared terms for a 

defined field of knowledge

index that is extended with definitions of terms

ExAMpLE

➔ Block fall: gravity mass movement, rocks 50 cm

➔ Landslide: mass movement, transports solid rock,   

 earth or debris

➔ Rock fall: gravity mass movement, rocks < 50 cm

inDEx

GLoSSArY

the therms are organized in super classes with 

simple hierarchial relations

ExAMpLE

Gravity mass movements

• Landslide

➔ debris slide

➔ rotational slide

➔ translational slide

• Fall process

➔ Block fell

➔ Rock fell

➔ rock avalance

tAxonoMY

tHESAuruS

not limited to the subsumption relation, relations 

must be consistent, but not complete; a formal 

 representation of the intended meaning of terms

ExAMpLE

<landslide>

is a <gravity mass movement>

transports <solid rock> or <earth> or <debris>

movement mode <sliding>

ontoLoGYDefinitions Semantics

inheritance Classification

 taxonomies

Glossary terms

thesarus

relations

rules
ontology

riSK CommunicationriSK Communication
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Benefits from 
ontology use

MONITOR has taken for the first time the 
approach of compiling and representing risk 
relevant terms as ontology. It aimed to use 
synergies between existing knowledge and 
communication potentials and to integrate 
 different organisational levels. This should lead 
to trans-nationally accepted standards. 

Knowledge bases have much potential: 
They can be easily made available to a large 
group of people; the ontology can be ex-
tended and personalised for the use of specific 
institutions; it can be divulged to the public via 
the internet.

A direct benefit can be seen from the use in 
a web-based portal. The ontological know-
ledge background of MONITOR, concerning 
disaster documentation, monitoring and risk 
management was integrated at 
http://portal.dis-alp.org/, thus capitalising 
on previous projects as well as enhancing the 
value of previous efforts.

Information about the definition of terms, for-
malised relation between processes (e.g.: what 
does a natural disaster process do, what are 
the steps to take when it comes to the docu-
mentation of a specific disaster process,…) are 
included as well as related background infor-
mation, and an archive of historic and recent 
natural disaster events.
    

The main achievements of the MONITOR 
ontology can be summarised as:

• Overcoming the communication 
 problems that arise from a lack of 
 proper definition of terms

• Building a reliable knowledge  
 base for further work

• Providing the basis for knowledge 
 management needed for and 
 produced throughout the project 
 duration

• Improving knowledge transfer 
 by providing innovative visuali-
 sation and access techniques to 
 knowledge.
 

Public Participation

There are numerous methods and techniques 
for risk communication with reference to 
public participation, starting from information 
events, public meetings up to workshops and 
excursions. Participation of citizens can be 
distinguished in four different levels:
 

While public events primarily serve the 
 information transfer, excursions and work-
shops mean a higher degree of participation 
by offering affected people to more actively 
take part in the planning process. 

Several form of public participation can be 
distinguished, with many of them applied in 
practical setting within MONITOR:

• presentation and discussion events, 
 workshops;

• round-table meetings;

• exhibitions; day open events of informative 
 character which might be starting points 
 for more detailed communication and 
 training processes and events;

• interviews (e.g. conduction of polls etc.): 
 population polls are important for 
 information collection. Questioning citizens 
 can reveal information on their knowledge 
 and attitudes. It is important that the 
 adequate form (individual interview, poll 
 etc.) is chosen in order to serve the 
 purpose;

• excursions which offer the possibility to 
 mediate knowledge about catastrophes 
 and protection in situ which may increase 
 risk awareness. 

Delegation of decisive authorisation

Authorisation in the control- and realisation progress

Co-operation of parties and working out 

of requirements

participation in the discussion of technical questions

Authorisation to articulate and discuss objections

Active information of public through responsible 

persons (authorities)            

Ontological knowledge base with use case selection 
and DIS-ALP portal map

Co-DECiSionS

Co-opErAtion

StAtEMEnt

inForMAtion

Public authorities sometimes neglect risk com-
munication because they “do not want to 
frighten the public”.

riSK CommunicationriSK Communication
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Successful risk management needs to involve 
the public. The main goal is to increase public 
awareness of both existing risks and of the ways 
to reduce them. Awareness is part of the risk 
 reduction process and risk communication is the 
key tool to increase this risk awareness. 
This means that communication has to take 
place between all stakeholders that share an 
 interest in reducing a risk or whose interests 
have a direct impact on the level of risk in a 
certain domain (IRGC, 2006 p.55).

In the scope of a workshop on risk 
 communication and language at the project 
conference RISK:07 (http://www.risk07.net) 
the following basic conclusions were defined:

• On the expert level a rather fixed set of 
 basic terms can be identified. This set 
 seems to be rather constant and to apply 
 to different groups of experts.

• Different risk communication situations 
 need clearly separated sets of terms! 
 Few terms come up in most or all 
 situations.

• All project participating regions have 
 experienced language problems in risk 
 communication. This problem can 
 be found at different levels like on the level 
 of experts and level of the public 
 concerned.

This leads to recommendations by the 
MONITOR project consortium:

• Risk communication is most important 
 in “peace time”, when no disaster is 
 pending. 

• Risk communication needs a target group 
 specific language. The objective of risk 
 communication is to evoke the “right” 
 images (which correspond to expert 
 knowledge about situation and activities 
 necessary). The objective cannot be to raise 
 people’s knowledge to that of an expert.

• This means that specific factors of risk 
 perception have to be accounted for in 
 communication, like the social dimension 
 (e.g. “social justice”, degree of personal 
 concern, ability to be sensed)

• On the expert level any risk related 
 communication has to be based on an 
 initially agreed set of terms and related 
 consistent definitions.

Recommendations 
for risk 
communication

Monitor for practiceriSK Communication

Monitoring can be utilised in a wide applica-
tion setting, but must be strictly adapted to 
the specific requirements of each phase of the 
disaster management cycle.

Monitoring in response and 
recovery phase:

Implementation must rely on short-term 
 information, if possible on real-time or near-
real-time risk scenario definition and analyses.

Monitoring in prevention and 
mitigation phase:

For education and training implementation must 
rely on mid- to long-term information collection 
and periodical data analysis. In contrast to this, 
for early warning and alarming purposes, 
implementation must rely on short-term and 
(near) real-time data analysis.
The specific role potential of early warning 
depends on the type of event.

Mountain hazards and related aspects 
of early warning (KiEnHoLZ 1���)

Implementation of risk communication and 
monitoring for response and recovery purposes 
are essential duties of civil protection authori-
ties, while there are a number of public and 
private boards that can play a substantial role 
in implementing mitigation measures aimed at 
prevention and preparedness.

The event or process is observed attentively; 
early warning is considered, when the 
process changes or a secondary process 
takes place.

The probability of occurrence is rather 
small, but dangerous; strong observation by 
the local population and experts.

Repeated occurrence of the event. The 
periodicity helps the forecast and planning 
of warning systems, the local population 
is prepared for the events.

The attention of the local population is small.

tYpE oF EvEnt ConSiDErAtionS For EArLY wArninG

Continuous 
events

Singular events

repeated, 
periodic events

repeated, 
episodic events

Monitoring 
into practice 

Risk communication with brochures and folders  Risk communication with web-based tools 
(flood zone mapping)

Mountain hazards and related aspects of early warning 
(KIENHOLZ 1998)

Early warning system and endangered road. 
Landslide near Log pod Mangartom, Slovenia.
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MONITOR implementation focussed on 
risk management by means of non-structural
 measures, based on monitoring and risk 
 communication. The practical experiences of 
MONITOR are valuable in different phases 
of disaster management:

 
• prevention, by hazard and risk maps: 
 Examples are landslides (Italy), floods 
 (Slovenia) and forest fires (Greece). Hazard 
 and risk zoning was carried out by 
 accounting for mid- to long-term spatial 
 and temporal distribution of hazardous  
 events, non-real-time monitoring data, and 
 structural vulnerability distribution analysis.

• preparedness, by early-warning 
 systems: Examples are avalanches and 
 floods (Austria) and landslides (Italy). Early 
 warning was implemented by direct 
 real-time and near-real-time monitoring 
 of the hazardous event and/or of the 
 triggers (rainfall).

• preparedness, via risk communication: 
 Examples are floods (Austria), landslides 
 (Slovenia) and forest fires (Greece). Risk 
 communication was implemented by 
 establishing direct relationships with end-
 users, stakeholders and the general public. 
 A wide variety of methods was used, like 
 meetings, documentation and leaflets.

• Alarm/response: clearly defined short 
 time procedures run automatically 
 (e.g. Doppler radar for avalanches), 
 triggering a warning which has immediate 
 consequences for the public. First examples 
 of linking this with measures and tasks 
 defined in contingency plans have been 
 developed (e.g. Koppen avalanche alarm 
 system or the flood alarm plans of ÖBB and 
 Lower Austria on the river March).

• recovery: during this phase very intense 
 monitoring methods are used to secure 
 reconstruction works. For example, during 
 recovery phase automatic monitoring 
 methods were extended with “warning 
 posts” in the test bed Slovenia: they were 
 installed to give alarm to disaster relief units. 
 The relief units receive general training 
 before and specific information about the 
 actual situation during the event.

MONITOR 
experience 

General 
recommendations

Based on the experience gathered in 
MONITOR test beds, it can be recommended 
that monitoring and risk communication 
should be used for

• improving basic knowledge about causes 
 and effects of the hazardous processes, by 
 adopting various monitoring methods,

• broadening short- to long-term monitoring 
 datasets, by adopting different systems 
 operated in continuous or discontinuous 
 mode, with non-real-time to real-time data 
 availability,

• refining hazard and risk scenarios, by 
 adopting spatial and temporal models 
 based on heuristic, statistic or deterministic 
 analysis,

• reducing vulnerability and improving 
 capacities, by adopting tools for early 
 warning and by increasing awareness and 
 response capacity in the local community.

mOnitOR showed the fundamental 
importance of the involvement and 
co-ordination of local and regional 
institutions for the successful 
adoption of coordinated cost-
effective mitigation approaches. 
The long-term impact depends on 
the capacity of the involved actors 
to ensure continuity of support.

Finally the MONITOR approach 
of risk management made one 
definite advantage over structural 
measures evident: it is transferable 
to a wide-range of situations on 
regional and local scale.
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A dedicated working group within MONITOR 
project worked out MONITOR ontology. 
Based on the need of defining a common 
 communication basis, the MONITOR ontology 
was developed in a series of seven workshops. 
Arguments and definitions for general risk 
terms, disaster management terms, hazard 
processes, monitoring and risk communica-
tion were developed. The ontology is based on 
DOLCE ontology (which provides the general 
upper level terms). 
KOLLARITS, S and N. WERGLES (2008): 
 MONITOR – an ontological basis for risk 
management. Available online at: With 
contributions from Hubert Siegel, Dario Torsoni, 
Ursula Sulzenbacher, Joze Papez, Renate Mayer, 
 Claudia Plank, Lisa Maurer, Savino Cimarosto, 
Emese Bukta.

The report is available online at 
www.monitor-cadses.org/documents/
monitorresults/monitor_ontology_v1.pdf.

The general methodology of MONITOR was 
 developed within work package 2, co-ordinated 
by Raumberg-Gumpenstein in the responsibility
of Renate Mayer and Claudia Plank. The 
output is available as a series of reports, the 
methodology report and the Annexes (Annex 
I - Relevant Projects and Institutions, Annex II 
- Test-bed specific boundary conditions, Annex 
III - Planning instruments and guidelines). 

The work-package reports are available online at
www.monitor-cadses.org/documents/
monitorresults/monitor_wp�_finalreport_
v1.1.pdf

www.monitor-cadses.org/documents/
monitorresults/monitor_wp�_annex1_
projects_and_institutions.pdf

www.monitor-cadses.org/monitorresults/
monitor_wp�_annex�_testbeds.pdf

www.monitor-cadses.org/documents/
monitorresults/monitor_wp�_annex�_
planning_instruments.pdf

Monitoring methods, with a theoretical 
account and the description of the MONITOR 
DSS are dealt with in detail in the report of 
work package 3. The annex gives an account of 
practical experiences in implementing the 
methods. 

MONITOR results 

The report and annex are available online at
http://www.monitor-cadses.org/
documents/monitorresults/monitor_wp�_
report_v1.pdf

http://www.monitor-cadses.org/
documents/monitorresults/monitor_wp�_
report_annex.pdf

CD Telematika developed working software 
for hazard goods monitoring on the railway. It is 
in practical use with the Czech railways.

The report on risk communication (work 
package 4) provides a detailed account of risk 
communication, with a strong focus on the 
relation to monitoring. The report is available 
online at

http://www.monitor-cadses.org/
documents/monitorresults/monitor_wp�_
v1.pdf

The results of RISK:07 conference, hosted by 
partner Lower Austria and organised by 
Clemens Liehr and Stefan Kreuzer in Tulln 
(November 2007), are available at 
www.risk07.net. There the audio documen-
tation of presentations and workshop results 
can be found.

The results of the final conference in 
Raumberg-Gumpenstein (February 2008) are 
available as printed book.
MAYER, R., BOHNER, A., PLANK, C. And 
B. MAROLD (Eds.): MONITORING METHODS. 
Systems behind a safer environment. 
Proceedings of international conference on 
monitoring methods - Raumberg-Gumpenstein 
February 2008.

MONITOR – a partnership 
A successful project can only be built with a good partnership.

MONITOR project team is prepared for the MONITOR final conference in Raumberg-Gumpenstein 
(February 2008)

MONITOR excursions deepened the understanding of problems in practice. Ales Horvat did this 
in his special dedicated and wide ranging manner. His untimely death in July of 2007 deeply 
shocked us all. We miss him as friend, as colleague, as partner, as expert and in many other ways. 
We all pay our deepest respect to him.

Monitor for practice Monitor for practice
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