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Abstract
A technical glossary of risk assessment language is compiled with the aim of making as
uniform as possible the technical and scientific language used in risk assessment practice.
The more general terms that may be relevant to all or most of the hazards and risks
considered in the MATRIX project are first compiled.
After the introduction, we then focus on more detailed definitions of terms that are relevant
to each individual hazard (seismic, volcanic, flood, wildfires, landslides, and meteorological
events/hazards). Furthermore, since for quantitative risk assessment it is fundamental to
have a clear interface between ‘hazards’ and ‘vulnerability’, we include a list of possible
interface variables (often known as ‘intensity measures’).

Keywords: technical glossary, specific hazard definitions, risk terminology
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1. Introduction
A unified technical glossary of risk assessment language in a multi-hazard and multi-risk
framework is a basic requirement to minimize misunderstandings and to make the first
step towards the homogenization of risk assessments. Different terms and/or different
definitions of the same terms are often used in natural and anthropogenic risk evaluation
practice. Such a lack of common terminology/definitions remains a challenge to
practitioners and scientists working on hazard and risk assessments. This problem
becomes more critical when considering different types of hazards and risks in a unified
framework.
Given the specific nature of different hazards (and the resulting risks) and the still nonharmonised scientific approaches and methodologies of hazard and risk assessment, a
harmonised glossary is indeed an ambitious matter. Many organizations as well as
different past European projects have already made significant efforts in producing specific
technical glossaries of risk assessment terms.
For the MATRIX project we decided to adopt as much as possible the most general and
‘official’, well-established definitions existing in the literature and modifying them just when
specific considerations make it necessary. The goal is not to provide the "real" definitions,
but to improve the discussions and joint understanding of researchers coming from
different disciplines. Taking these considerations as a reference, we have finally selected
a limited set of terms that were considered as the most important within the multi-risk
framework of MATRIX.
The resulting dictionary has come about after consulting different sources (see
references), but the general base definitions are those from the glossaries provided by:
 The working paper on “Risk assessment and mapping guidelines for disaster
management ” of the European Union (2);
 The United Nations international strategy for disaster reduction (UN-ISDR)(3);
 The ISO guide 73: Risk management – vocabulary (4);
 The European Environmental Agency (EEA) multilingual environmental glossary (8);
 The glossaries of the NARAS(1) and ARMONIA(5) European projects.

In section 2 the more general terms that may be relevant to all or most of the hazards and
risks considered in the MATRIX project are compiled. In section 3 some specific
definitions of terms that are relevant to each individual hazard are highlighted.
Furthermore, since for quantitative risk assessment it is fundamental to have a clear
interface between ‘hazards’ and ‘vulnerability’, in this section is also included a list of
possible ‘intensity measure’ variables.
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2. General glossary
 Cascade (adverse) events: A series of/or a parallel sequence of adverse events
generated by a single or different sources. For example, consider the occurrence of
the next (serial) sequence of events: an earthquake that causes ground motion that
triggers a landslide in a given area(modified from 1).
 Consequences (negative consequences): The negative effects of a disaster
expressed in terms of human impacts, economic and environmental impacts, and
political/social impacts(4). It may be expressed quantitatively (e.g., a monetary value),
by a category (e.g., high, medium, low) or descriptively(5).
 Coping capacities: The ability of people, organizations and systems, using available
skills and resources, to face (‘cope’) and manage adverse conditions, emergencies or
disasters. Coping capacities contribute to the reduction of disaster risks (3).
 Damage: The amount of destruction or damage, either in health, financial,
environmental functional and/or other terms as a consequence of an occurred
hazard(5). It synthesizes the different adverse consequences caused by adverse
events and related phenomena. For “tangible” damages, its value can be obtained by
multiplying the value at risk by its vulnerability(1). In earthquake risk studies, for
example, the term “damage” is commonly used in the physical (structural) sense,
describing the state of affected buildings resulting from an earthquake.
 Event: Something that happens (and can be defined) at a given place and time; the
term may be extended to a special set of circumstances.
 Event tree: A graphical representation of the logic model that identifies and quantifies
the possible outcomes following an initiating event. Event tree analysis provides an
inductive approach as they are constructed using ‘forward logic’.
 Fault tree: A top down, deductive failure analysis in which an undesired state of a
system is analysed using Boolean logic to combine a series of lower-level events.
 Hazard: Is a dangerous phenomenon, substance, human activity or condition that may
cause loss of life, injury or other health impacts, property damage, loss of livelihoods
and services, social and economic disruption, or environmental damage (3). It can be
subdivided into:
 Natural hazard: Natural process or phenomenon that may cause loss of life, injury or
other health impacts, property damage, loss of livelihoods and services, social and
economic disruption, or environmental damage (3).
 Socio-natural hazard: The phenomenon of increased occurrence (or intensity) of
certain (natural) hazard events, such as landslides, flooding, land subsidence and
drought, that arise from the interaction of natural hazards with overexploited or
degraded land and environmental resources.
This term is used for the
circumstances where human activity is increasing the occurrence (or the intensity)
of certain hazards beyond their natural probabilities. Evidence points to a growing
disaster burden from such hazards. Socio-natural hazards can be reduced and
avoided through wise management of land and environmental resources (3).
 Technological hazard: A hazard originating from technological or industrial
conditions, including accidents, dangerous procedures, infrastructure failure or
7

specific human activities that may cause loss of life, injury, illness or other health
impacts, property damage, loss of livelihoods and services, social and economic
disruption, or environmental damage (3).
 Hazard assessment: To determine the probability of the occurrence of a given hazard
of a certain intensity (2).
 ‘Hazard index’ or ‘Probabilistic hazard’: The probability that a given adverse event of
a given intensity will occur in a certain area within a defined time interval. In general,
the hazard index is a function of each phenomenon generated by the adverse event
and their intensities. Consequently, the hazard index is evaluated by taking into
account the characteristics of the risk source, the location it refers to, and the physical
process of intensity diffusion from the risk source's location to the investigated area (1).
For quantitative risk assessment purposes, the results of the hazard assessment are
often summarized in the form of a ‘hazard curve’, that relates a given ‘intensity
measure’ indicator with either its occurrence probability (non-cumulative form) or an
‘overcome a threshold’ probability (cumulative form). For more details about specific
hazard definitions of interest to MATRIX project, see Section 3 of this document.
 Intensity measure: The measure of the quantity by which a phenomenon is manifested
or causes damage. The units of measure are usually expressed in physical quantities
defining, for example, the degree of strength of a specific phenomenon per unit area or
volume (modified from 1).
 Loss: The amount of realized damages as a consequence of an occurred hazard(5).
Comment: Losses, as consequences of the damage caused by adverse events, are
proportional to the damage state and depend on the value of exposed assets (e.g.,
construction costs, number of inhabitants, functional importance, etc.). The losses
are calculated by combining the level of damage and the value of the affected
assets and, correspondingly, they may involve monetary losses (due to the damage
to buildings and contents), human losses (injuries and fatalities), loss of function,
etc.
 Multi-hazard assessment: To determine the probability of occurrence of different
hazards either occurring at the same time or shortly following each other, because they
are dependent from one another or because they are caused by the same triggering
event or hazard, or merely threatening the same elements at risk without chronological
coincidence (2).
 Multi-risk assessment: To determine the whole risk from several hazards, taking into
account possible hazards and vulnerability interactions (a multi-risk approach entails a
multi-hazard and multi-vulnerability perspective). This would include the events(modified
from 2)
:
1. occurring at the same time or shortly following each other, because they are
dependent on one another or because they are caused by the same triggering
event or hazard; this is mainly the case of “cascading events”;
2. or threatening the same elements at risk (vulnerable/exposed elements) without
chronological coincidence.
 Natech: A natural hazard that triggers a technological disaster(17).
 Phenomenon: One of the forms (many are possible) under which the adverse event
causes damages. For this reason it defines a tangible fact, and it is usually measured
by the parameter of intensity (intensity measure) (1).
 Resilience: The ability of a system, community or society exposed to hazards to
8

absorb, accommodate to, and recover from, the effects of an adverse hazard in a
timely and efficient manner, including through the preservation and restoration of its
essential basic structures and functions (3).
Comment: Resilience means the ability to “resile from” or “spring back from” a
shock. The resilience of a community with respect to potential hazard events is
determined by the degree to which the community has the necessary resources
and is capable of organizing itself both prior to and during times of need (3). In wild
fire literature, resilience is specifically considered to be the rate or the capacity of
the system to recover to its state prior to the event.
 Risk: The combination of the consequences of an event (damage) and the associated
probability of its occurrence (probabilistic hazard) (4, 3, 5).
Comment: The upper definition follows the definition of the ISO/IEC Guide 73.
Other related definitions that can be pointed out are: The non-normalized probability
that a negative consequence (that is, a certain type and degree of damage) can
occur in a given period of time following a specific adverse event. (1). The probability
of harmful consequences or expected losses (deaths, injuries, property, livelihoods,
disruption of economic activity or environmental damage) resulting from interactions
between natural or human-induced hazards and vulnerable conditions; based on
mathematical calculations, risk is the product of hazard, vulnerability, and exposure
(3, 6, 7)
. Expected losses (of lives, persons injured, property damaged and economic
activity disrupted) due to a particular hazard for a given area and reference
period(8). All these definitions are in accordance to the definition given above.
 Risk assessment: The overall process of risk identification, risk analysis, and risk
evaluation (4); a methodology to determine the nature and extent of risk by analysing
potential hazards and evaluating existing conditions of vulnerability that together could
potentially harm exposed people, property, services, livelihoods and the environment
on which they depend. Risk assessments (and associated risk mapping) include: a
review of the technical characteristics of hazards such as their location, intensity,
frequency and probability; the analysis of exposure and vulnerability including the
physical social, health, economic and environmental dimensions; and the evaluation of
the effectiveness of prevailing and alternative coping capacities in respect to likely risk
scenarios. This series of activities is sometimes known as the risk analysis process. (3).
 Risk identification: The process of finding, recognizing and describing the risk (4);
 Risk analysis: The process of comprehending the nature of risk and to determine
the level of risk (4);
 Risk evaluation: The process of comparing the results of risk analysis with some
terms of reference to determine whether the risk and/or its magnitude is acceptable
or tolerable (4);
 Risk scenario: Is a representation of one single-risk or multi-risk situation leading to
significant impacts, selected for the purpose of assessing in more general detail a
particular type of risk for which it is representative, or constitutes an informative
example or illustration (2). This also requires a definition for ‘Scenario’: a
representation (often only qualitative) of one or more linked adverse events causing
and/or caused by threatening phenomena. Several scenarios can or should be
identified for each adverse event (1).
 Risk criteria:
evaluated (4).

The terms of reference against which the significance of a risk is
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 Risk source: Anything that can potentially generate adverse events that,
consequently, create damage to the population and/or to the natural and built
environment. It is therefore a concept related only to the intrinsic characteristics of a
substance, a plant or of the physical/geological status of a site (1).
 Risk management: The systematic process of using administrative decisions,
organization, operational skills and capacities to implement policies, strategies and
the coping capacities of societies and communities to lessen the impacts of hazards
and related environmental and technological disasters. This comprises all forms of
activities, including structural and non-structural measures to avoid (prevention) or
to limit (mitigation and preparedness) the adverse effects of hazards (3).
 Single-risk assessment: To determine the single risk (i.e., hazard and consequences)
of a particular hazard occurring in a particular geographical area during a given period
of time (modified from 4).
 Uncertainty: This arises when we are not sure about the outcome of a process (like a
measure of a physical quantity, or the occurrence of a destructive event). It is usually
measured using probabilities or probability functions. Several factors, acting
simultaneously or separately, are responsible for the existence of uncertainty; we can
group those factors in two groups: those due to the intrinsic stochasticity of the process
(the so-called aleatory uncertainty)(15), and those due to the lack of or imprecise
knowledge of the process (epistemic uncertainty) (15).
Comment: Uncertainty may result, for example, from imprecise knowledge of risk,
from model uncertainty which may be related to vague process knowledge, or
imprecise data measures, etc. In a risk approach, uncertainty may affect both the
probabilities and the assessment of consequences (5).
 Value (at risk): A measure of the total potential loss due to an adverse event in a given
area. It can be expressed in terms of human casualties, either in economic or
conventional terms (since it is difficult to express heritage or environmental losses
monetarily). It depends on the various activities (human, cultural, economic) carried
out the referred area, as well as its environmental characteristics(1).
 Vulnerability:
Comment: There is no universal theory or model of vulnerability. The notion of
vulnerability has evolved into a concept offering potent explanations for differences
in the degree of damage incurred from natural hazards that are manifested for an
individual person, a whole community, a city or an entire region. Today,
‘vulnerability’ is defined, interpreted and applied in various ways, and partly due to
the need to work within a specific social and environmental context, partly due to a
range of disciplines entering this research field, equipped with their own ontologies,
definitions and methods. While this diversity enhances the spectrum for explaining
what makes people or communities vulnerable, increasing scientific specialization
entails a growing degree of fragmentation and misunderstanding within vulnerability
research (9).
With this comment in mind, for our purposes, ‘Vulnerability’ may be defined as
(MATRIX): the probable damage to an element at risk given a level of intensity of an
adverse event (which can be regarded as a ‘structural vulnerability’ point of view). In
probabilistic/quantitative risk assessments, it often expresses the fraction of the total
value at risk that could be lost after a specific adverse event(1). It may also express
other losses or damage indicators (e.g. damage grade of a damage classification).
10

Other definitions that can be highlighted:
- The characteristics and circumstances of a community, system or asset that make
it susceptible to the damaging effects of a hazard (3, 2).
- The degree of fragility of a (natural or socio-economic) community or a (natural or
socio-economic) system towards natural hazards (5).
Within the MATRIX project, more detailed and specific definitions are necessary for
specific elements:
 Physical vulnerability: Expresses the propensity of a structure to be physically
damaged. For instance, it relates the intensity measure of a phenomenon to a
probable physical damage grade of a damage classification. It is mostly used, for
example, in earthquake and cyclone risk assessment.
 Functional vulnerability: This goes beyond the summation of direct losses and
considers the interactions between systems and intra-system components in order
to capture the total loss impact.
 Time-dependent (physical and functional) vulnerability: Considers the evolution
of vulnerability with time and with the history of events that have affected a
population or structure. The vulnerability evolves due to both physical effects
(ageing, corrosion, damage accumulation from past events) and human actions
(reconstruction and reinforcement, use changes, population settlement evolution
etc.).
 Social and economic vulnerability: Refers to the inability of people and of
economic activities of a society to withstand natural hazards. It may be based on
systemic vulnerability analyses.
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3. Definitions for specific hazards
Since different hazards are considered in the project, it is essential to present some
specific definitions relevant to each hazard, in particular the possible “intensity measure”
variables that should be coincident with those used for the vulnerability curves. In the
following, the most important definitions and possible intensity measure variables of the
different hazards considered in MATRIX are summarized.

3.1. Earthquake hazard (or seismic hazard)
Earthquake hazards may include: ground shaking, surface faulting and ground failure
(e.g., liquefaction, subsidence, slope effects). Each of those phenomena may cause
different mechanisms of damage to the elements of built environment. The occurrence
and severity of possible seismic effects depends on the complex combination of the
earthquake’s magnitude, the distance from the source, and the local geological and
geomorphological conditions.
The main cause of earthquake damage is ground shaking. It can be measured by
parameters describing ground vibration, including maximum amplitudes.
Table 3.2 summarizes possible “intensity measure” indicators with their respective
(physical) units potentially useful for the seismic hazard assessment.

3.2. Volcanic hazards
In the context of volcanic activity, a number of hazardous phenomena are generated.
Among the main processes that may produce loss or damage we can consider:

- Pyroclastic (or tephra) fall: Refers to the fragments (e.g., ash, tephra, blocks)
produced during an explosive eruption that fall to Earth, usually from an eruption
column(5). Table 3.1 summarizes possible “intensity measure” indicators with their
respective (physical) units that are potentially useful for pyroclastic-fall volcanic
hazard assessment.
Table 3.1 Possible intensity measure parameters for volcanic hazard assessment (pyroclastic fall)

Volcanic hazards: Pyroclastic fall
Possible intensity indicators
Units of measure
1. Thickness of ash
2. Static vertical loading

1. cm, m
2. Pa (N/m2)
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Table 3.2 Possible intensity measure parameters for seismic hazard assessment

Seismic hazard
Possible intensity indicators
2.1.1 Peak ground acceleration

(PGA)

Units of measure

2.1.1 Acceleration is measured in Gal
(cm/sec2) or g – the force of gravity (1g =
980 Gal).

2.1.2 Peak ground velocity
(PGV)

2.1.2 Velocity is measured in cm/sec.

2.1.3 Peak ground
displacement (PGD)

2.1.3 Displacement is measured in cm.

2.1.4 spectral parameters
(taking into account the
frequency content).
2.1.5 A widely used indicator of seismic
influence is macroseismic intensity, which
represents a classification of the severity of
ground shaking based on observed effects in a
limited area like a town (considering the effects
on humans, objects, nature and damage to
buildings).
There are different intensity scales in the world,
in particular, the European Macroseismic Scale
(EMS-98), which has been introduced in a
mandatory way for Europe, and moreover is in
use on all continents.

2.1.5 According to the EMS-98 the severity
of ground shaking is subdivided into 12
intensity degrees:
I. Not felt
II. Scarcely felt,
III. Weak,
IV. Largely observed,
V. Strong,
VI. Slightly damaging,
VII. Damaging,
VIII. Heavily damaging,
IX. Destructive,
X. Very destructive,
XI. Devastating,
XII. Completely devastating

- Pyroclastic flows: These are hot (100-900°C), fast-moving (>100km/h) currents that
form ground-hugging mixtures of volcanic particles, rock fragments and gas.
Depending on the magma fragmentation dynamics, these currents can be
generated by variable mechanisms, leading to a large spectrum of currents that can
be generated, mostly characterized by their density. Generally, the most dense
currents are called pyroclastic flows, while the most dilute are called pyroclastic
surges(5).
Table 3.3 summarizes possible “intensity measure” indicators with their respective
(physical) units that are potentially useful for pyroclastic-flow volcanic hazard
assessment.
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Table 3.3 Possible intensity measure parameters for volcanic hazard assessment (pyroclastic flow)

Volcanic hazards: Pyroclastic flows
Possible intensity indicators
Units of measure
1. Dynamic pressure
2. Temperature

1. Pa (N/m2)
2. °C

Note: In the case of human losses, the
possibility of surviving such an event is
practically null. Then, in this case pyroclastic
flows may be characterized by a Boolean
variable ‘reach/no reach’ for a given area, in
which the ‘reach’ state implies total loss.

- Lava flows: These are hot streams of molten rock that travel down valleys at
velocities ranging from a few m/h up to 60 about 60 km/h. Lava flows generally
move relatively slowly along relatively predictable paths, and therefore usually do
not threaten human life, although they destroy everything in their path and can
cause forest fires(5).
Since lava flows destroy everything in their path, for their “intensity value”, they may
be characterized by a Boolean variable ‘reach/no reach’ for a given area, in which
the ‘reach’ state implies total destruction.

- Lahars: This refers to mudflows formed when volcanic particles and debris mix with
water. The source of the water may be a crater lake, heavy rain, or melted ice or
snow. The loose ash and volcanic fragments are transformed into a dense fluid-rock
mixture that rushes down the slopes of a volcano and into surrounding valleys.
Lahars are destructive to everything in their path, and the threat from rainfallinduced lahars may last for years after an eruption has ended (5). Table 3.4
summarizes possible “intensity measure” indicators with their respective (physical)
units that are potentially useful for lahar volcanic hazard assessment.
Table 3.4 Possible intensity measure parameters for volcanic hazard assessment (lahars)

Volcanic hazards: Lahars
Possible intensity indicators
Units of measure
2
1. Dynamic pressure
1. Pa (N/m )
2. Mud depth
2. m

- Volcanic earthquakes: These are characterized by high-frequency seismic signals
thought to be generated by the fracturing of rock in response to the intrusion and
migration of magma. Volcanic earthquakes almost always precede the onset of
volcanic activity, although they do not always culminate in a volcanic eruption. They
also often occur in swarms during or after an eruption. In some cases, they may in
themselves be energetic enough to cause significant damage, destroying buildings
and triggering gravitational mass movements(5). For the possible intensity measure
indicators for hazard assessment, see the parameters reported in
14

- Table 3.2 for seismic hazard.

3.3. Flood hazard
Flood Hazard is defined according to Gouldby et al. (2005)(16) as a physical event,
phenomenon or human activity with the potential to result in harm. A hazard does not
necessarily lead to harm. Merz et al. (2007)(10) define hazard as the exceedance
probability of potentially damaging flood situations in a given area within a specified time
period (10).
Flood hazard is characterized by a combination of flood return period associated with the
certain gauge and a spatial pattern of a flood intensity indicator. Floods can be generated
by various combinations of meteorological and hydrological processes and include pluvial
floods, riverine floods, coastal floods, and rising groundwater. Table 3.5 summarizes
possible “intensity measure” indicators with their respective (physical) units that are
potentially useful for flood hazard assessment.
Table 3.5 Possible intensity measure parameters for flood hazard

Flood hazard
1.
2.
3.
4.
5.

Possible intensity indicators
Water depth
Flow velocity
Specific
impulse/Intensity
Inundation duration
Rate of water rise

Units of measure
1. m
2. m/s
3. m*m/s
4. hours, days
5. m/h, m/day

3.4. Wildfire hazard
The following are typical definitions in the wildfires hazard assessment:
- Wildfire: Any unplanned and uncontrolled vegetation fire which, regardless of the
ignition source, may require suppression response or other actions according to
agency policy(11).
- High Intensity Wildfires: These are wildfires where the fire line intensity is higher
than 2700 kW/m with a flame length greater than 3 meters(12).

- Flame length: The length of flames in the propagating fire front measured along the
slant of the flame from the midpoint of its base to its tip. It is mathematically related
to fireline intensity and tree crown scorch height(13).
- Fireline intensity: Also called Byram’s intensity, this is the rate of energy release per
unit length of the fire front expressed as BTU per foot of fireline per second or as
kilowatts per meter of fireline. This expression is commonly used to describe the
power of wildland fires(13).
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Extreme wildfires (high intensity >2700 kW/m) are the adverse events that are the focus of
wildfire risk analysis. As a consequence of high intensity wildfires, there are different
phenomena involved: smoke in the convection column, embers from spotting, and flames
in the fire front. These phenomena have different impacts in the various elements at risk
(e.g., people, houses, trees). Table 3.6 summarizes possible “intensity measure” indicators
with their respective (physical) units that are potentially useful for wildfire hazard
assessment.
Table 3.6 Possible intensity measure parameters for wildfires hazard

1.

Wildfire hazard
Possible intensity indicators
For the Smoke
1. μg/m3
Phenomenon: Particle
concentration

Units of measure

2.

For the Fireline
Phenomenon: Intensity

2. kW/m

3.

For the Flame
phenomenon: Flame
Length

3. meters (m)

4.

For the Ember
phenomenon:
Probability

4. (dimensionless)

2.5 Landslide hazard
A landslide is the movement of a mass of rock, debris, or earth down a slope, under the
influence of gravity(14). In general terms, landslide hazards can be classified as: (1) Rock
fall, (2) Earth slide, and (3) Debris flow.
Table 3.7 summarizes possible “intensity measure” indicators with their respective
(physical) units that are potentially useful for landslide hazard assessment.
* Note: there is no general consensus on the definition of, and the distinction between landslide magnitude
and landslide intensity. Measures of landslide size (i.e. volume and, indirectly, area) are recommended as
measures of landslide magnitude by the Joint Technical Committee on Landslides (JTC1).

16

Table 3.7 Possible intensity measure parameters for landslide hazard

Landslide hazard
Kind of landslide

Possible intensity indicators

Units of measure

1. Rock fall

1.1
1.2

Volume*
Kinetic energy

1.1
1.2

m3
Joule (J = Nm)

2.Earth slide

2.1
2.2
2.3

Volume*
Area*
Maximum movement
velocity
Total displacement
Differential
displacement
Depth of the moving
mass

2.1
2.2
2.3

m3
m2
m/s

2.4
2.5

m
m

2.7

m

Maximum movement
velocity
Depth of the moving
mass
Peak discharge per
Unit width
Kinetic energy per unit
area

3.1

m/s

3.2

m

3.3

m3/m

3.4

J/m2

2.4
2.5
2.6
3. Debris flow

3.1
3.2
3.3
3.4

2.6 Meteorological events (or meteorological hazards)
Meteorological events (or meteorological hazards in the case that the event itself may
cause loss or damage), can be classified in to:
- Extreme wind speed: Strong winds occur in association with extra-tropical cyclones
(such as winter storms) or thunderstorms, and can sometimes be induced by
orographic effects (local wind systems such as the Mistral, Bora or Foehn winds). In
general, it is not the mean wind speed but wind gusts - a sudden and brief
increase in wind speed caused by turbulence – that are responsible for most
damage. Strong winds are considered to be damaging at speeds of 62 km/h (34 kn)
or above. Table 3.8 summarizes the possible “intensity measure” indicators with
their respective (physical) units that are potentially useful for extreme wind speed
(hazard) assessment.
Table 3.8 Possible intensity measure parameters for extreme wind speed (hazard)

Extreme wind speed
Possible intensity indicators

Units of measure

1. wind speed

1. m/s, km/h, kn

2. gust wind speed

2. m/s, km/h, kn

3. time duration

3. hours (h)
17

- Heavy precipitation: Heavy rain is related to intense thunderstorms, upper
tropospheric forcing, or extra-tropical cyclones. According to the German Weather
Service’s (DWD) definition, rain is termed as “heavy” if the amount per time period
exceeds the following thresholds: >25 mm/1 h, >35 mm/6 h. Snow fall (caused by
weather fronts, upper tropospheric forcing, or snow showers) is considered to be
heavy if the resulting snow accumulation is of a depth greater than 10 cm within 6 h
or >15 cm within 12 h. Snow and rain amounts may be significantly enhanced by
terrain. Hail forms in intensive thunderstorms with strong upward motion and is
damaging when diameter sizes are >2.5cm. Table 3.9 summarizes possible
“intensity measure” indicators with their respective (physical) units that are
potentially useful for heavy precipitation (hazard) assessment
Table 3.9 Possible intensity measure parameters for heavy precipitation (hazard)

Heavy precipitation
Possible intensity indicators
Units of measure
1. rain intensity (amount
1. mm/10 min,
of rain per time)
mm/h, mm/d,
(1 mm = 1 l/m2)
2. hail diameter size

2. cm

3. amount of snow per
time
4. snow depth

3. cm/h

5. snow load

5. kg/m2

4. cm

- Extreme temperature: Extreme temperature occurs in association with cold waves
or heat waves as a consequence of the persistent blocking of large scale weather
conditions over a period of several days or weeks, and intensive transport of cold or
hot air masses, respectively, enhanced by radiation processes. The duration of
extreme temperature events is decisive. Table 3.10 summarizes possible “intensity
measure” indicators with their respective (physical) units that are potentially useful
for extreme temperature (hazard) assessment.
Table 3.10 Possible intensity measure parameters for Extreme temperatures (hazard)

Extreme temperature
Possible intensity indicators
1. temperature (daily
mean/ maximum/
minimum)

1. °C

2. deviation from monthly
mean

2. K

3. time duration

3. days

Units of measure
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The definitions of some relevant meteorological terms are given below:
- Thunderstorm: A local storm that is always accompanied by lightning and thunder,
usually with strong wind gusts, heavy rain and sometimes hail. The intensity and
extent of a thunderstorm strongly depend on the weather conditions. Many
thunderstorms may be active at the same time, so the area affected by
thunderstorm activity may range from the local scale up to the scale of a state (~10
km to 500 km).
- Extra-tropical cyclones: Extra-tropical cyclones are low pressure systems in the
mid-latitudes. Usually they develop near the polar front as a result of interactions
between the lower troposphere and upper troposphere forcing.
- Winter storms: A winter storm is a specific type of extra-tropical cyclone occurring
during October and March (in the Northern Hemisphere). It brings snow, sleet,
freezing rain or rain and in some cases strong winds.
- Mediterranean cyclone: A Mediterranean cyclone is a specific type of extra-tropical
cyclone that develops over the Mediterranean Sea. Depending on the large scale
weather conditions, sometimes it follows a typical route passing the Eastern Alps
and the easterly portions of Central Europe, before finally reaching the Baltic
States. They often bring large amounts of rain, sometimes causing flash floods.
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