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A flood risk assessment model based on a multi-hazard approach for semiarid islands
and coastal touristic regions
Interdisciplinarity in practice and in research on society and the environment: joint paths towards risk analysis

The touristic urbanization growth on the coast of Canary Islands
has increased the exposure to different kind of flood hazards

The flood risk can be derived from different hazards that are
even able to arise together combining their effects
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A quick urbanization process in different periods on arid and
semiarid touristic coastal areas of the Canary Islands did not allow
an optimal flood risk land planning
Nowadays these areas require a detailed risk assessment in order
to identify the flooding sectors and the vulnerability level at
detailed scale

Marine Storms

Multi-hazard Flood Risk Assessment

The Canary coast is a very sensitive ambit to marine
storms, so it is widely exposed to this hazard. The
Spanish Database SIMAR-44 from ‘Puertos del
Estado’ allows to study the events that have taken
place in a given period.

𝒏

SIMAR-44 registers time series of meteorological
tide levels, deepwater significant wave height Hs,
mean period Tm, peak period Tp, and the mean
wave direction every 3 hours.

Flooded seawalk and impacted beach in Tenerife South (Los Cristianos)

An annual and seasonal statistic survey (1958-2017)
is performed in order to define the ordinary
regimen and detect marine storms (extraordinary
conditions). A threshold is applied to the wave
height Hs register to reveal these conditions. The
unusual circumstances must overtake 12 hours to
be considered a marine storm (Yanes, 2017;
Rodríguez-Báez et al., 2017).

𝑹𝒇𝒇,𝒔𝒍𝒓,𝒎𝒔 =

𝑯𝒋 ∗ 𝑬𝒋 ∗ 𝑽𝒋
𝒋

MULTI-HAZARD

Flash Flood

Image source: ACANMET – Storm 11-12-2013

Currently different methods has been employed to
determine the flood areas produced by this hazard,
nonetheless the employed models
have not
achieve the necessary accuracy to characterize the
water flow in the urbanized areas.
This work proposes to map the historical events and
the areas affected in order to know with higher
precision which are the activities, fabrics, assets and
infrastructures most prone to this hazard.

EXPOSURE

Sea Level Rise
Different scenarios for SLR has been showed by the
last IPCC analysis. Fraile Jurado et al (2014) have
proposed a set of local prospections based on the
values provided by the IPCC.
The estimations made by Fraile Jurado et al (2014)
for the future behaviour of the SLR in the Canary
Islands give a SLR from 49 cm to 131 cm in diverse
zones around the islands (Scenario RCP8,5, IPCC
2013 for the period 2081-2100)
(Fraile Jurado et al., 2014)

VULNERABILITY
Vulnerability is considered as the
extent of harm, which can be
expected under certain conditions
of exposure, susceptibility and
resilience (Balica et al., 2012)
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The Marine Flood and Flash Flood hazards should
be simulated under these future parameters.
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FLOOD HAZARD MAPS AND URBAN DESIGN IN TOURIST AREAS: A CASE STUDY OF THE PUERTO
RICO-AMADORES RESIDENTIAL AREA (GRAN CANARIA, CANARY ISLANDS, SPAIN)
Interdisciplinarity in practice and in research on society and the environment: joint paths towards risk analysis

INTRODUCTION

OBJECTIVES

In the Canary Islands there is a great number of coastal touristic urbanizations sited on ravine’s deltas which have experienced
recurrent floods in the last decades. The case of Puerto Rico-Amadores touristic residential area in the Southwest of the
Gran Canaria Island is approached in the framework of this research.

 To know if the floods are triggering by the rainfall intensity increment, or otherwise they are related to the urban land planning and urban design,
particularly the water drainage infrastructures, their features and maintenance.
 To assess the fluvial flood hazard maps elaborated by the local government with relation to the areas truthfully affected by floods. Moreover, to
develop an alternative map of flooding areas based on historical events.

STUDY AREA, PUERTO RICO-AMADORES

1968

1950

2012

SOURCES

METHOD
Analysis of the diary
rainfall regime

Temporal study of flood
events and return periods
analysis

Examination of other
existent flood hazard
maps

Checking information on
ravine’s canalization and
water drainage

Historical flood events
information
(news, media, surveys)

Hazard quantitative analysis
by a record inventory

Spatial Analysis - GIS

Final map of flooded areas

•
•
•
•
•
•
•
•

Urban planning and design projects
Technicians of urban promoter entities
Newspaper library
Rainfall data from Consejo Insular de Aguas (CIA)
Fluvial Flood Hazard Map (CIA)
Fluvial Flood Hazard Map(Cartomap)
Hydrologic Plan of Gran Canaria (CIA)
Stakeholders and other affected agents

RESULTS
Flood Hazard map and
map of exposed activities
for a 100-year period
according
to
Consejo
Insular de Aguas of Gran
Canaria. 2014(right figures)
Register of flood frequency
on the study area (left
figures).

Example of an inventary record for
areas indentified as prone to floods

•Contamination effects on Puerto Rico beach after an intense rainfall
episode in November, 2014. The pollutants come from the Puerto Rico
ravine (left picture)
•Similar consequences were produced during another rainfall event in
2001 (right picture)

•Flood consequences by the rainfall event in 2001
•Local shops affected (lp) and apartments, close to the
Puerto Rico ravine's mouth, flooded (rp)
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CONCLUSIONS
The flood problems observed on the study area are mostly cause by the urban design adopted, and
the lack of maintenance of the water drainage infrastructure.
To elaborate flood hazard maps, besides the fluvial floods, also it would be necessary to consider:
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•Lack of maintenance and water drainage infrastructures likely overestimated to assume the
water and alluvial materials produced during the mentioned episodes
•Tree plants, sediments and a water leak (probably residual or purified water) appear on the
Puerto Rico ravine canalization (left picture)
•A reduced useable area under the connecting branch is showed in the central picture
•Scupper under-dimensioned and completely obstructed, close to the road GC-500 (right)

The operation of the water drainage system
The water drainage maintenance and the canalization infrastructure
The drainage troubles linked to fabric and open spaces above the ground
The probably effects produced by alluvial and colluvial deposits
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Cartographic sources for flood risk analysis
Spain and Portugal frameworks
Luciano Martins1 (presenting author), Andres Diez-Herrero1, Carlos Bateira2
(1) Geological Survey of Spain, Natural Hazards Division, 28003 Madrid, Spain (l.martins@igme.es; andres.diez@igme.es)
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INTRODUCTION

MEMBER STATES PREPARING FLOOD HAZARD AND FLOOD RISK MAPS OPTIONS

The perception of flood risk by the responsible authorities on the flood management disasters and mitigation strategies should be based on an
overall evaluation of the procedures for hazard assessment, legislation and mapping production. This contribution presents the results of the
evaluation of flood maps produced in Spain and Portugal, evaluating the flood risk mapping sources and their implications on Civil Protection
management.

MATERIALS AND METHODS
The methodology used purposes, two phases of flood risk mapping evaluation. First one, evaluate the differences of national resources assesses the
sources of data available in both countries, the availability of free geodata access, the spatial and temporal scales of baseline data; on the other
hand, complementary spatial information for the modeling of risk analysis, such as population, cadaster, buildings, economic activities, loss values,
etc . The second one evaluate the mapping and data results, in each country according to the information available, within the Community legislative

Article 4
Preliminary Flood Risk
Assessment

Article 5.1
Areas of Potencially Significant
Flood Risk

Article 6
Flood Hazards and Flood Risk Maps

Article 13.1 a
Existing Flood Risk Assessment

Article 5.1
Areas of Potencially Significant
Flood Risk

Article 5.1
Areas of Potencially Significant
Flood Risk

Article 13.1 b
Prepare Flood Hazard and Flood
Risk Maps

In accordance with the relevant
provisions of this Directive

Article 13.2
Existing Flood Hazard and Flood
Risk maps

Provide a level of information
equivalent to the requirements of
Article 6

Map Sources

Portugal

Spain

Scale

1,2000; 1,10000

1,1000; 1,1500; 1,2000

Vertical DEM resolution
accuracy

No information

0,2 m

Surveying Method

Topographical

LiDAR/Bathimetric

Flood defences

No information

Into account

Existing infrastructure or buildings

No information

Into account

Resources availability

Not Avaiable / Payment resources

Available/ Free State Resources

framework, by complying with the transposition of the Directive 2007/60/EC.

RESULTS
 Although EU legislation, countries don’t have an accurate standardization of methodologies between the different member states;
 The concept of hazard adopted under Portuguese law, refers to the susceptibility. The exact definition of what is considered high, medium and
low occurrence probability, also leads to uncertainties in the final mapping;
 The free access to hydrological and base cartographic information influences the quantity and quality of produced maps. That is vary important
concerning the quality of topographic information (LiDAR), unavailable in Portugal;

 Portugal doesn't have information to produce Risk Mas efficiently;
 Spain has a strict definition of hazard mapping production methodologies, describing each method and its proper application: historical,
geomorphological and hidro-hydraulic; (Methological Guide MAGRAMA);
 Even with cross-border agreements, there is no consequences in the production of inundation mapping. The Directive provides a no compulsory

Adopted flood hazard
scheme
Areas of Potential Significant Flood Risk

obligation in this domain, Although there are plans for cross-border partnership, the differences in the technical issues, information and financial
Type Of Floods

budget, made impossible to achieve the established goals adopted by the Directive for the flood risk mapping ;

CONCLUSION

Portugal

Spain

No information

1320

Fluvial

Probabilities flood scenarios
(Return Period years)

Low – 1000
Midium - 100
Hight - 20

Low – 500
Midium - 100
Hight - 10

Uncertainity Analysis

Not into account

Not into account

Elements included in fluvial flooding

Flood extent
Water depht/level

Flood extent
Water depht/level
Flow velocity

No information

Historical data; Statistical
analysis ; Hydrological rainfallrunoff models; Hydrological
studies

The observed differences could origin serious problems on the hazard management, resulting in different perceptions of the severity of the flooded
areas by the authorities of each country; not only to establish a standardized mapping pattern in all the countries of the European Union, but also to a
smaller scale in the management of flood risk in transboundary areas. It is important to coordinate the preparation of these maps in cross-border
partnership to improve the results obtained.

Calculation method of return periods

Adopted flood
Risk scheme
CROSS-BORDER FLOOD HAZARD MAPPING: EXAMPLES

Fluvial; Pluvial; Groundwater;
Seawater

Portugal

Spain

Cadastre / sensus

Not avaiable / payment source

avaiable / free source

Potentially affected inhabitants across the
APSFR or Units of Management

Minimum – 10
Average – 3010
Maximum - 9800

Minimum – 0
Average – 2912
Maximum - 121279

PFRA Medium Probability ≥ 100 yrs Rp Guadiana

Risk to economic activity into account

Source: http://sniamb.apambiente.pt/Diretiva60CE2007 / http://sig.magrama.es/snczi/visor.html?herramienta=DPHZI

INTERNATIONAL
BOUNDARY WATERS

Portugal

Spain

Number of international river basins shared

6

6

Exchange of information

Not reported

6 rivers basins reported information
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Proprety; Infraestructure; Rural
Land Use; Economic Activity;

Proprety; Infraestructure; Rural
Land Use; Economic Activity;

Potential adverse consequences on the
environment

Pollution sources

Water body status; Protected
areas; Pollution sources

Other adverse consequences considered

Cultural assets

Cultural assets; Landscape;

Climate change scenarios

Not into account

Not into account
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Estimating the best fit flood frequency
distribution function for the evaluation of
uncertainties in flood hazard mapping
Luciano Martins1 (presenting author), Andres Diez-Herrero1, Carlos Bateira2
(1) Geological Survey of Spain, Natural Hazards Division, 28003 Madrid, Spain (l.martins@igme.es; andres.diez@igme.es)
(2) Riskam, CEG, IGOT, ULisboa/FLUP, Universidade do Porto, 4150-564 Porto, Portugal (carlosbateira@gmail.com)

STUDY AREA

INTRODUCTION
This is however a difficult task due to problems in selecting the best fit functions from a large number of distributions functions and parameter
estimation procedures available. The goal of this study is to develop an objective methodology for estimating design floods, the flood peak discharge

Spain

Portugal

A selection of a flood frequency distribution function and associated parameter estimation procedure is an important step in flood frequency analysis.

with return period T, at an ungauged urban river catchment in Santo Tirso, Portugal.

MATERIALS AND METHODS
This study evaluate the best fit distribution function, using generalized extreme value (GEV), Gumbel and log-Pearson type 3 as representatives for
modelling at-site annual maximum discharge series using rainfall data from three stations near the catchment area.

SUMMARY OF THE PROPERTIES OF THE PROBABILITY DISTRIBUTION FUNCTIONS, PARAMETER ESTIMATOR AND MODEL
EVALUATION
Function

Probability density function

Domain

Parameters

Probability Factor

In order to evaluate the best distribution, we applied several statistical tests, such as homogeneity, randomness, stationarity and trend tests, with a
limit of a confidence interval of 99%. Among candidate distribution functions, the generalized extreme value distribution best represented the

Gumbel
Max
1.1396

statistical characteristics of observed data. Comparisons of distribution functions were based upon the maximum likelihood method and the selection
of the best distribution using different adhesion tests, such as the Chi square, Kolmogorov-Smirnov and especially the Anderson Darling method,

GEV

=

suitable for extreme distributions.

/
multiply the result by -1 if k is negative

=

),

( )=

RESULTS

Wilson-Hilferty transformation

= exp

Log-PearsonIII

+

=

 The return periods obtained have a large variation according to the distribution used in their estimation.
 the GEV distribution were the best fits for maximum annual rainfall records to the Sanguinedo basin.
 The range of errors in low return periods up to 19%, and in high return periods up to 24%, which causes great uncertainty in the

Parameter Estimator
Maximum Likelihood
Method

Probability distribuction function

Model Evaluation - Anderson-Darling Test

Gumbel max

=

=

floodable areas and consequently in the resulting hazard maps.

GEV

 The proposed methodology is very suitable for an analysis of extremes used in flood hazard mapping, and contribute to the

Log-Pearson III

reduction of errors and uncertainties of cartography to the reality of natural processes.
 The more practical result of this paper was the return period calculation for all locations and all distributions. The presentation of
all distributions gives a clear inspection of the range of projected return periods, including the best fit (most likely) result.

SUMMARY OF APPLICATION OF HOMOGENEITY, RANDOMNESS, STATIONARITY AND TREND TESTS, EXAMPLE VIATODOS RAINFALL STATION
Randomness test of Wald–Wolfowitz (run test)
Viatodos rainfall station
Randomized Test (Runs Test) for a sample / Bilateral test

Homogeneity test of Pettitt
Viatodos rainfall station

R
r hope
p-value (bilateral)

CONCLUSION
The observed differences could origin serious problems on the hazard management, resulting in different perceptions of the severity of the flooded

37
38.89
0.75
0.01

alfa
The p-value is calculated using an exact method.
test interpretation:
H0: data are randomly distributed
Ha: data are not randomly distributed
Calculated p-value is greater than the significance level alpha = 0.01, the null hypothesis H0 is not rejected.
The risk of rejecting the null hypothesis H0 when it is true is 74.58%

areas by the authorities ; making it difficult to establish a standardized mapping patterns. It is important to coordinate the preparation of these type of

Stationary test of Spearman
Viatodos rainfall station

maps using the best fit distribution in order to reduce the final errors according to the purposes to be used. The results of this study can be used

Spearman test/ bilateral test (SP):
rs

to develop better models of risk and damage from extreme rainfall events and flooding. These estimates can help policy makers to
create initiatives with the result of saving lives and property. In addition, the Knowledge of the pattern of extreme rainfall will be

useful in several domains, such as , civil protection, territorial planning, insurance, etc.

-0.229 a 0.580

t aproximated
Degrees of freedom
p-value (bilateral)

1.3
36
0.2023

alfa
Test interpretation:

0.01

H0: The series are stationary
Ha: The series are not stationary
Calculated p-value is greater than the significance level alpha = 0.01, the null hypothesis H0 is not rejected.

FLOOD HAZARD MAPPING: EXAMPLES OF APLICATION

Results of identification of best-fit models for frequency
analysis of extreme maximum annual rainfall – Viatodos
Rainfall station

Medium Probability 100 years, differences of inundated areas up to 22%

358
1946
0.283

alfa
10,000 Monte Carlo simulations were used to calculate the p-value. Elapsed time: 1s.
99% confidence interval for p-value:
] 0.271; 0.295 [

Trend - Mann-Kendall Test
Estação Viatodos
Teste de Mann-Kendall / Teste bilateral (Viatodos):
Tau of Kendall
S

GEV
Gumbel Max
Log.Pearson III

49713.667
0.294

alfa
0.01
The exact p-value could not be calculated An approximation was used to calculate the p-value.
Test interpretation:
H0: There is no trend in the series
Ha: There is trend in the series
Calculated p-value is greater than the significance level alpha = 0.01, the null hypothesis H0 is not rejected.
The risk of rejecting the null hypothesis H0 when it is true is 29,40%.

Results of parameter estimation by Maximum-Likelihood Method and
evaluation of return periods using the three extreme distribution functions
Parameter Estimator Maximum Likelihood Method

Summary of Model of best fit tests
Kolmogorov
Anderson Darling
Chi-Squared
Smirnov
Statistics Ranking Statistics
Ranking
Statistics
Ranking
0.04467
1
0.20254
1
45092
0.08189
3
0.81222
3
38489
0.04789
2
0.22382
2
48015

Rainfall station

2
1
3

Serra do Pilar
Penafiel
Viatodos

Modelling based on
GEV distribution

Modelling based on
Log-Pearson III
distribution

non-hazardous zone

non-hazardous zone

hazardous zone

hazardous zone
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GEV

Kolmogorov-Smirnov
Sample Size
76
Statistics
0.04467
P-Value
0.99648
Ranking
1
α
0.2
Critical value
no
Reject?
0.12088
Anderson-Darling
Amostra
76
Sample Size
0.20254
Statistics
1
α
0.2
Critical value
13,749
Reject?
no
Chi-Quadrado
Sample Size
76
Degrees of Freedom
6
Statistics
4,5092
P-Value
0.60811
Ranking
2
α
0.2
Critical value
85,581
Reject?
no

Gumbel

LP III

76
76
0.08189
0.04789
0.65752
0.99159
3
2
0.1
0.05
0.02
0.01
no
no
no
no
0.13811
0.15342
0.17155
0.18408
76
76
0.81222
0.22382
3
2
0.1
0.05
19,286
25,018
no
no
no
76
76
6
6
3,8489
4,8015
0.69712
0.56952
1
3
0.1
0.05
10,645
12,592
no
no
no

0.02
32,892

0.01
39,074
no

Gumbel
GEV
Log Pearson III
Maximum Error range

μ
52.67
69 214
71 581

GEV
σ
14 213
19 697
18 748

Log Pearson III
β
ϒ
-2.98E+00
257.06
0.01218
-31 957
-0.04042
5 957

κ
0.06921
0.01103
-0.17897

α
8.49E+09
619.35
39 881

50
103.19
101.27
98.27
4.92

100
112.27
108.67
105.55
6.72

500
133.24
124.45
123.95
9.30

50
146.76
144.44
141.63
5.13

100
160.61
157.56
153.32
7.29

500
192.62
187.50
183.61
9.01

50
130.47
124.23
132.89
8.66

100
141.17
130.35
139.51
10.82

500
165.88
141.88
154.51
24.00

years
2
57.22
57.81
66.60
9.38

5
71.96
72.92
75.83
3.88

10
81.71
82.29
82.44
0.73

25
94.04
93.45
91.31
2.73

Penafiel
Return Periods (mm)
Gumbel
GEV
Log Pearson III
Maximum Error range

years
2
76.62
76.42
93.37
16.95

5
99.11
98.52
106.89
8.37

10
114.00
112.99
116.89
3.90

25
132.81
131.12
130.62
2.18

Viatodos
Return Periods (mm)
Gumbel
GEV
Log Pearson III
Maximum Error range

0.02
15,033

Gumbel Type I
μ
σ
52 454
13 002
69.35
19 839
70 697
15 319

Serra do Pilar
Return Periods (mm)

Model

0.082
235

Var(S)
p-value (bilateral)

Viatodos rainfall station

Distribution

0.01

Test interpretation:
H0: The data are homogeneous
Ha: The data are not homogeneous
Calculated p-value is greater than the significance level alpha = 0.01, the null hypothesis H0 is not rejected.
The risk of rejecting the null hypothesis H0 when it is true is 28,30%.

0.212

Fisher 99% confidence interval

K
t
p-value (bilateral)

years
2
76.31
78.23
95.43
19.12

5
93.67
96.24
108.48
14.81

10
105.17
106.31
116.48
11.31

25
119.70
117.24
126.05
8.82

0.01
16,812
no
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LESSONS FROM HISTORY: PERCEPTION AND RISK MANAGEMENT IN AN
ALLUVIAL URBANIZED FAN IN A SEMI-ARID REGION
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Focus: Analysis of historical events of extraordinary nature is a fundamental tool to correctly assess risks, but also to understand a local population’s process of evolution in its perception and adaptation to certain natural risks.
• The semiarid alluvial fan problema: alluvial fans represent geomorphological units of great interest due to their high degree of risk and human occupation, often many times a century, converting them into an object of
global study. This is especially important in alpine mountain environments and in arid and semi-arid zones, where this geomorphological unit presents favourable conditions for human settlement (gentle slope, presence of
water, possibility of defense in historical settlements) and geomorphological activity can be widely spaced over time.
• Objective: we present a case study on an intensely urbanized alluvial fan with an important historical record of floods with debris flows, although the most serious ones have taken place almost 200 years apart.

Murcia
Sierra de Callosa

Orihuela

#

Segura river
floodplain

Cox
Iberian
Peninsula

Callosa de Segura

N

Current street map and reconstruction of the alluvial fan and main
channels. In red, extension of the city in 1793

Study area.

The Callosa alluvial fan is attached to the Sierra de Callosa (568 m a.s.l.), an isolated horts of dolomitic limestones surrounded by glacis and alluvial sediments from the Segura River (Alicante province). In the
northern and eastern sector of the sierra, the presence of a set of normal faults implies the formation of barrancos embedded with small basins and high slopes, separated by interfluves of fractured limestone rocks.
The small basin of Callosa alluvial fan is centralized by an ephimeral stream (La Rambla). It is composed of dolomitic limestones and abundant quaternary detrital deposits, which is widespread in the basin. Basins with small
areas and large slopes are prone to generate dejection and torrential cone of debris flows (Blair and McPherson, 1994). The soils are practically non-existent and do not allow an effective vegetation cover, although the
repopulations with Agaves sp. pl. and Pinus sp. pl. made in the 20th century have slowed the activity of some slopes. The average annual rainfall is 287 mm.
However, in the current climatic conditions, the excess sediment in the source area supposes a predominance of fan grating (Harvey, 2005). Quaternary deposits (talus, debris fan, clastic conglomerates) are the main source of
sediments for the debris flows of Callosa fan. Nonetheless, the Callosa de Segura city has grown on the fan, sheltered from the flooding of the Segura River and avoiding occupying productive irrigated land.

Urban
period

% total fan
surface

Medieval

18,87

Modern
Age

55,79

19th ½
20th

73,55

Since 1950

88,60

Population

3,387
(1786)

Historical evolution of the occupation
An analysis of urban growth demonstrates an adaptation to the alluvial fan dynamics and the vulnerability of its different areas. Avenue risks, especially
debris-flows, are high both in the distal zone and in the apex of the fan, the two most recent urban development spaces (last 300 years). In contrast, the
middle sector of the fan is the area with the weakest risk condition. It is there where the historical population has developed. The first major urban
expansion of Callosa was carried out on the left bank of the Rambla (17th - 18th century), an active channel along which the risk of flooding increased.
Once the channel was absorbed by the urban fabric, the growths of the 19th and 20th centuries were carried out on the apex and on the distal area of
the fan, surpassing the latter and increasingly urbanizing the plains.

18.497
(2016)

1793 event

Map with the planned actions to
minimize the risk. Detail of the apex
(S. Ferrer, 1793). Commemorative
inscription of the episode in Tibi dam

1987 debris flow
event:
Orange: Rambla
Red: Distal zone –
final lobe
Blue: apex and old
destroyed check
dam

1987 event

Between September 7 and 8 of 1793 there was heavy rains with implications throughout the W of the
Iberian Peninsula. In Callosa the rains were concentrated during the night, causing at least two large
debris flow that destroyed 28 houses, causing 9 dead and many injured. The most affected areas were
the apex and the distal zone (without urbanization), the main channel (Rambla, with settlements in the
fluvial bed) and the south of the city due to the reactivation of a secondary channel (Barranco de San
Roque)

3-4 November 1987, the rains (Callosa city 190 mm but nearby Orihuela city 316 mm) caused one of the most
catastrophic floods of the last 50 years. Proportionally, Callosa was the city with the greatest economic losses in
the province of Alicante due to various debris flows that collapsed two houses and destroyed more than 50
cars. There were no fatalities, but damage is estimated at € 4,716,827 in urban spaces and € 875,963 in
hydraulic infrastructure (Olcina, 1994). The most affected areas were the apex and distal zone, the main
channel (Rambla) and neighborhoods in the vicinity of the Sierra. Some check dams were clogged and their
breakage increased the solid sedimentary contribution.

Risk management. The municipal authorities, with the help of expert technicians (architects)

Risk management. After the catastrophe of November 1987 in the Segura river basin, the government of

determined that the main channel had been unduly occupied by buildings. They proceeded to
expropriate these constructions (twelve houses -some partially-, five corrals and uncovered, two caves
and some plots) and walls were built to defend the city. At that time, the importance of not occupying
the Rambla and the apex zone and maintaining the Rambla as the only channel without obstacles was
highlighted. In the basin, hydrologic correction check dams were built.

Spain through the Segura Hydrographic Confederation extended an ambitious General Plan of Defense against
floods in the Segura Basin (started in 1977), but whose attention was focuses on the Segura River. Check dams
and hydrological forest correction was made in the small basin, to where the urban core begins. In 1988 the
body of Civil Protection of Callosa de Segura was created. But in the city there has been no urban protection
intervention and the Rambla is still occupied by houses and cars. There is a current clogging of some dams and
the city lacks Territorial Emergency Plan.
A

B

C

Technical solutions of
the 18th century:
reinterpreted detail of
the map of Ferrer
(left) and walls built
on the Rambla (right;
photography of the
late nineteenth
century)

In the present: where is lesson from history?
• The works of 1990 have increased the false sense of security and a wrong perception of phenomena
subject to high temporal discontinuities.
• The destructive capacity of events has also been minimized in the collective imagination of people.
• It is necessary to raise awareness about people and politicians to adapt the city and its inhabitants
to this recurrent risk. In sort, attend the lesson from history.

A. Again the houses
occupied the Rambla
and old walls of the
18th century.
B. Ravine channeling
and ending to the El
Pilar neighborhood
C. Check dam

Meeting for
catastrophe's
remember, with
affected people,
technicians, police
and politician
In this work to create
awareness, the
collaboration of Civil
Proteciton is essential
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FLOOD RISK ASSESSMENT IN PAJARES DE PEDRAZA (SEGOVIA, CENTRAL SPAIN).
EXPERIENCES AND RESULTS OBTAINES AFTER A DECADE OF FLOOD RISK RESEARCH
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Abstract: In the municipality of Arahuetes, located in the central-eastern foothill of the Guadarrama Mountains (province of Segovia, Central Spain), is placed the village of Pajares de Pedraza,
occupying the floodplain of the Cega river. This location has provoked interferences between the past flood events and human activities for centuries in this small locality, having hardly 50
buildings and less than 20 registered inhabitants (more than 250 inhabitants in summer holiday period). For almost a decade, studies of flood frequency and flood magnitude analysis have
been developed in Pajares de Pedraza, combining and integrating hydrologic-hydraulic, historic-documentary, botanic-dendrogeomorfological and geomorphological methodologies. This
information provides a lot of technical reports and ultra-detailed flood cartographies of hazard, exposition, vulnerability and economic risk, obtained from specifically designed magnitude-damage
functions. There is also available a cost-benefit analysis about the potential risk mitigation measures of structural (levees, dredging, flood storage tanks, bridge augmentations, clearing of
riparian vegetation, etc.), non-structural and self-protection type.
To achieve these studies, we had to face numerous problems arising from the scarcity and uncertainty of the available data used. Starting with the availability and quality of peak flow data, and
its relationship with the estimation of the flow values associated with different return periods (Tyear). The representativeness of the LiDAR data with respect to the real terrain morphology, and
especially in the urban areas. Development and calibration of bidimensional (2D) hydraulic models; and the sensitivity of the model to the Manning roughness coefficient. The definition of the
exposed elements (at all levels, from house type to furniture and electronic devices) and their economic valuation. The selection of the appropriate magnitude-damage functions (use generic
functions or development of specific detail functions) that best represent the unique characteristics of the study area. Economic valuation of each risk mitigation measure used into the
cost-benefit analysis.
However, as a conclusion, just carrying out hazard and detailed exposition and vulnerability analyses that incorporate all the different sources of information and methodologies, it is possible to
achieve a precise flood risk analysis, which could be applied to the land management for risk reduction.
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ASSESSING FLOOD RISK PERCEPTION FOR THE EDUCATION OF RISK
ACTIVITIES AT THE VENERO CLARO CHILDREN'S CAMP (CENTRAL SPAIN)
INTRODUCTION
The increase and improvement of flood risk perception is a very effective tool to reduce the damages produced by
floods as it has been demonstrated in several studies in the scientific literature. Despite that, risk perception is
often forgotten in the implantation of the Flood Risk Management Plans.

OBJECTIVES
Taking advantage of some years of didactic workshops to increase risk
perception that have been made in Venero Claro summer camp (Navaluenga,
Ávila, Central Spain) a study was designed to quantify the impact that these
workshops might have in children risk perception.

METHODOLOGY

Mario Hernández-Ruiz
Miguel García-Pozuelo
Andrés Díez-Herrero
Lucia Poggio
Raquel Pérez-López
María Amérigo
José María Bodoque
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The study has two rounds of surveys, the pre-workshop survey and the postworkshop survey, both with the same 20 questions divided into 4 blocks with
closed answers or with different levels of acceptance. The first block contains
sociodemographic variables as age, gender, number of previous participations in
the summer camp and place of residence, and the existence or not of flood
hazard in that area, in order to see the relation among these variables and the
risk perception variability and permanence. The other three blocks of the survey
are focused on the knowledge of the camp and its surroundings, natural hazards
and its scientific study and self-protection measures during floods. The study
covered 540 children in three shifts of around 180 children each one, between 8
and 12 years old.
The results of the statistical analysis of these surveys allow to compare the
knowledge and perception with the sociodemographic variables.

After this study, a clear improvement on
children risk perception and knowledge was
observed when the results of both surveys
were compared; as well as the preservation
of this knowledge on children who came to
the summer camp in previous editions (last
years).

This study shows how efficient the
educational activities are in
children risk perception. That’s
why these results will help to
design some similar education
strategies to increase children's
flood risk perception in the
Significative Flood Risk Areas
(ARPSIs) in the Duero river reach
between Toro and Zamora

PERCEPTION TEST PREAverage score of the test

Average score of the test

PERCEPTION

CLUSION
CON
S
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IMPROVING CHILDREN'S RESILIENCE TO FLOOD RISK THROUGH
NON-FORMAL EDUCATION IN SUMMER CAMP ACTIVITIES: SIX
YEARS EXPERIENCE IN VENERO CLARO (SPAIN)
Andrés Díez-Herrero + Carlos Carrera + Mario Hernández-Ruiz + José María Bodoque

INTRODUCTION
Education on risk is one of the most effective preventive measures against flood risk both, for adult people (especially for
technicians and politicians) and children.
Nevertheless, there are few experiences
of children education on risk that have
continuity in time, at least several years for
being able to evaluate the results of
improving risk perception and children
resilience. One of these limited experiences
is the non-formal educational activities
program developed, since six years ago, in the
children holiday camp of Venero Claro
(Navaluenga, Ávila, Central Spain).

METHODOLOGY AND RESULTS
Along each summer, more than 540 children spend 11 days
in a multi-adventure and sports camp. One day, several scientists
and technicians from the Geological Survey of Spain and the University of CastillaLa Mancha teach basic concepts about flood risk analysis, flood forecasting networks and selfprotection measures.
All the activities are participatory games, practical management of scientific instruments and
quizzes and answers, grouped in three blocks of double questions:
? i) Where is my summer camp? / What kind of natural disasters could take place in this camp?
? ii) How do the experts study the flood risk? / How do they can prevent the flood disasters?
? iii) How can I protect myself against floods? / What can I do during a flood?

Several educational materials used are DIN A-3 size posters, hydrometeorological instruments
(velocity flowmeters, pluviometers, limnimeters, meteorological stations, dendrochronological kit,
etc.), local rock samples...
The results are being assessed through previous and subsequent surveys to the activities; and
are among the better valued in the camp program of activities.
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APPLYING THE CONSTRUAL LEVEL THEORY
TO FLASH-FLOOD RISK PERCEPTION AMONG
RESIDENTS IN POTENTIAL DANGER
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INTRODUCTION
Temporal
distance bias

Spatial distance
bias

CONSTRUAL
LEVEL
THEORY

Social distance
bias

(CLT) –
Liberman &
Trope (2008)

2

Psychological
distance bias:
the interpretation
of the
surrounding
reality becomes
more abstract the
farther away it is
(Liberman &
Yaacov, 2008).

OBJECTIVE
CLT might be applied to understanding
people risk perception and how effective
communication strategies might be
• Explore flash-flood risk perception (RP)
and awareness of the Civil Protection
Plan (CPP) among population after the
display of risk communication strategy
(RCS).
•

3

Hypothetically

METHOD

RCS
Informative talk

Participants:
• 201 residents in a flash-flood risk area in Spain  Navaluenga.

Contest of questionsanswers

Measures: a questionnaire survey in two moments:
• RP in Navaluenga/home itself in the short-term (the next five years)/long-term
(lifetime): 4 items on a 5-point Likert scale (Bourque et al., 2012).
• Awareness level of CPP: percentages of correct responses for each category
(actions to take before, during and after a flash-flood).
• Level of knowledge and involvement in the RCS: I don’t know (19.9%); I
don’t participate (54.2%); I participate in one or more activities (25.9%).
Data analysis:
• T-test for paired sample analysis and General Linear Model (GLM) repeated
measures ANOVA with level of participation as between-subjects effects.

4

Lifetime >
Next 5 years

M (SD)
Pre-RCS

M (SD)
Post-RCS

p

Avoid negative
consequences
Evacuation routes
and meeting point

Navaluenga in the
next 5 years

2.15 (1.05)

2.08 (1.04)

.450

Navaluenga in your
lifetime

2.91 (1.27)

3.38 (1.30)

<.001

Your home in the
next 5 years

1.40 (0,81)

1.40 (0.83)

.937

Your home in your
lifetime

1.72 (1.09)

1.75 (1.09)

.666

Actions before
leaving the home
Actions after
leaving the home
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CONCLUSIONS
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I don’t know
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4,8

3
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Pre-RCS

70

30
27,9
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22,7
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55,0
40

15
10
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12,0
8,5
8,1

30

Post-RCS

7,0

38,5
37,9

40,0

35
32,1

30

20
15
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Post-RCS

Actions after leaving
the home

26,1

25

40,8

10,6

0
Pre-RCS

64,1

60
50

5,5

Pre-RCS

Post-RCS

Actions before leaving
the home

Self-protection
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• RP was higher when taking into consideration municipally VS. home and

10,3

0

0

I participate

10

3,5
2,8

I don’t participate

Post-RCS

Self-protection
behaviours

Evacuation routes and
meeting point

Avoid negative
consequences

6

Pre-RCS

Navaluenga in
your lifetime

Navaluenga >
Home

4B

Intergenerational
workshop on past
flood

4C

RESULTS

4A

Storytelling and
photographs/
videotapes
competitions

18,4

18,9

14,3
14,3

0
Pre-RCS

Post-RCS

Pre-RCS

Post-RCS

5

long-term VS. short-term.
• Participants who are more involved in the RCS activities increase their CPP
awareness.
• Taking into account the results, and considering the CLT approach, it
might be highlighted that psychological bias appears. Participants consider
the risk of suffering flash-flood consequences is perceived more dangerous
when happening further away in time and distance.
• The RCS seems to impact participants awareness making them more
competent.
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STUDY OF THE RISK OF FLOODING AND SLIDING OF
SLOPES, MEASUREMENTS OF MITIGATION IN THE
QUEBRADA SAN LUIS MANIZALES, COLOMBIA
Beatriz Galindo Miguel beaymiguelgalindo@gmail.com Rafael Sumozas rafael.sumozas@uclm.es

With this work we study the stabilization of slopes and mitigation measures in the San Luis
ravine in the Andean city of Manizales, for which we analyze both the natural, geological and
anthropic factors that trigger the landslide risks, as well as their antecedents with a
perspective additional when proposing the implementation of the project where an informal
settlement is located with the threat of landslide. This study seeks to provide a global vision
of the actions and interrelations between the different agents that trigger landslides in
Manizales and the perception of the actors that participate in both public administrations:
National Unit for Disaster Risk Management of Colombia, Regional Autonomous Corporation
of Caldas, Institute of Environmental Studies, City Hall of Manizales, Official Fire Department
of Manizales and various researchers from universities such as the University of Los Andes
and the National University of Colombia (Arango, 2006 and Londoño, 2016), as well as giving
voice to Residents in these sectors, for all this is an important and interesting work for
professionals, scientists and policy makers working in Risk Analysis.

Regarding the methodology followed, it is considered that the stabilization of a hillside or the
restoration of a system does not consist exclusively of repairing the damaged infrastructure
or stabilizing it, but it is about improving a public service, which entails a great interaction
between the neighbors, engineering or technical studies and local authorities as in many of
these places is also a problem maintenance costs, because many times in more advanced
countries we assume that our services are going to sustain themselves, thereby complying
with everything related to risks, from their evaluation, perception and communication,
management and governance. About the results, this cooperation project is a useful tool for
future interventions, since it shows the study of the different interactions, not only the
techniques themselves and how all of them affect climate change with the dynamics of
rainfall. By way of conclusion, within the Latin American context the strong devastation
caused by events of natural origin is remarkable. The frequency of disasters and the
economic level of the affected countries shows a strong relationship between the occurrence
of disasters and underdevelopment.
Key words:
Landslide and inundation risks, Informal
human settlements, Natural disaster risk
assessment, Climate Change, Sustainability.
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Abstract:
The city of Manizales has the
problem of landslides that are
caused by several factors

Naturals factors

Anthropics factors

‐ Layers of the ash subsoil ‐ Near Nevado del Ruiz Volcano.
‐ Eighties of 80%.
‐ Various failures throughout the city. Seismic cycles.
‐ Andean mountain tropical climate. High rainfall with phenomena of El Niño and La Niña.

With the threats of
landslides and floods in the
city, there is also the
presence of informal
settlements that make
them more vulnerable to
these risks.

‐ Tail of trees, so there is no more subjection of the soil.
‐ Informal settlements, bad foundations of buildings.
‐ Excessive loads in the coronation of slopes.
‐ Lack of urban planning
‐ Lack of planning and maintenance of the sanitation and runoff system of the city.

Place:

Problematic:

Quebrada San Luis next to the old road
of Villa María, Ciudad Manizales
Colombia.

It presents threat of landslide of one of the slopes and
erosion of the interior the ravine by rains. With possible risk
for the adjoining buildings of the informal settlement.
Erosion of the channel of the interior of the ravine.

Goals:

Carry out a study in situ through different tests and solve the problem by
means of a retaining wall and a wall of anchors.
Probes on the left side of the interior of
the stream. Tests in the laboratory.
Tests Refractory line (Seismicity).

shanty informal settlement

Solution:

Wall with anchors
Channel
Retaining wall

floor

section
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A MONITORING AND ALERT PROTOCOL FOR THE CRACKS
FOUND IN THE SANTOS MORCILLO LAKE (RUIDERA LAKES
M. Moya*, V. Navarro, J. Alonso
NATURAL PARK)
* Marina.Moya@uclm.es
E.T.S.I. Caminos, Canales y Puertos, Universidad de Castilla - La Mancha, Spain

1. INTRODUCTION

3. RESULTS

In 2007, two families of cracks and a sinkhole were detected on the Santos
Morcillo Lake (Ruidera Lakes Natural Park). This caused great alarm in the
community, fearing that the tufa barrages separating the lakes could collapse.

A synthetic model was proposed to explain the cracking process [4].
a)

a)

b)

b)

c)

c)
Fig. 3: Evolution of the crack aperture Dcw in both
banks (right bank RB, left bank LB) and the water
level DH in Santos Morcillo Lake.

Fig. 4: (a) Configuration of the materials around the cracks.
Sediment-crust interaction model during the cracking
process (b) and after the opening of the cracks (c).

A monitoring and alert protocol was development and applied to preserve security
of the area [1].

Fig. 1: (a) Santos Morcillo Lake, (b) synthetic profile of Ruidera Lakes Natural
Park, (c) cracks detected, (d) tufa barrage.

d)

This work presents a monitoring, warning and alert
procedure [1] proposed to allow safe access to Santos
Morcillo Lake, which may be useful for the management of
similar problems in natural environments [2].

2. MATERIALS AND METHODS
- Leveling points for settlements
a)

- Diver for evolution of the lake
water level

b)

c)

Fig. 2: (a) Location of the 65 leveling poins (white triangles),
cracks, crackmeters and sinkhole (b) in the rigth bank and (c)
in the left bank.

- An electrical tomography survey
and field and laboratory
investigation

- Crackmeters on the bottom of the lake for
crack aperture measurement [3]

Fig. 5: Flow chart of the monitoring and alert protocol (MAP) based on the study of daily field data
and its comparison with the model's prediction (M), resulting in different scenarios that correspond
to different alert levels.

4. CONCLUSIONS
An area monitoring model was implemented, based on topography,
measurement of lake water level and crack opening.
A crack behaviour model based on the measurements was proposed.
This model provided the basis for the definition of a monitoring and alert
procedure. The comparison of the behavior model with the field measurements
would allow to activate different levels of alerts and alarms, being able to detect
extraordinary movements and processes.
The monitoring and alert procedure proposed allowed to manage Santos Morcillo
Lake in safe conditions during works.

REFERENCES:
[1] Navarro V., Moya M., Asensio L., Yustres Á., García B., Sánchez-Vizcaíno J. (2014). A multicriteria system for the monitoring and alert of the cracks found in Santos Morcillo lake, central Spain. International
Journal of Disaster Risk Reduction 10(A):1-14. doi: 10.1016/j.ijdrr.2014.07.005.
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LEARNING BY RESEARCHING: ANALYSING THE CAUSES AND CONSEQUENCES OF A
LANDSLIDE IN AN URBANISED AREA
P. Giménez-Font1, J.A. Marco-Molina1, A. Padilla-Blanco1, A. Ramón-Morte1
1Instituto

Interuniversitario de Geografía, Universidad de Alicante (Sant Vicent del Raspeig, 03690)
Contact E-Mail: pablo.gimenez@ua.es

The Master’s in Planning and Management of Natural Risks of the University of Alicante has run 9 times and is the oldest postgraduate degree in Spain exclusively dedicated to natural risks. Based on the European
Higher Education Area framework relating to teaching innovation, a project-based learning method is being implemented in some of the master's subjects.
In the case under study, we present the results of the "Mass Movement and Erosion" subject (2017-2018 academic year; 1,5 credits ECTS), where 10 students participated (geographers, geologists and a
construction engineer). Research was undertaken to explain the causes of a complex landslide in the urbanisation "Bella Orxeta" (Orxeta, Alicante) ,that occurred in March 2017, affecting five houses and two
streets.

Iberian
Peninsula

Crown (area of demolished house), main and minor scarp

2015

2017

Gravels and sands

Transverse and radial cracks, transverse and pressure ridges, and toe
Marls

Landslide location and
perimeter (map made by
students)

The didactic methodology consisted in identifying two groups of conditioning factors: the geomorphological factors (slopes and lithology favourable to landslides) and the changes in land use derived from the
urbanization process and alteration of the slopes (since 1970). For this purpose, current and historical cartographic sources (LiDAR and aerial photography) as well as interviews with affected local inhabitants were
used and field work was undertaken. The main triggering factor was three successive rainfall episodes, between December 2016 and March 2017, resulting in almost 300 mm of rain in the study area. Finally, the
landslide’s morphology and dynamics, which are still active, were analysed.

Previous work hypothesis, verified in the field work

Cartographic and documental sources

From landslide geometry

Aerial photography (1945 y
1956) E. 1:45.000 & E. 1:33.000

CNIG

GPS high precision

Trimble ® serie XH

Aerial photography
1:18.000

1977

LiDAR points (2009) 0.5
pts/m2

PNOA 2012 CC BY 4.0
www.scne.es

CNIG

Aerial photography
1:30.000

1986

E.

Interviews with affected inhabitants

E.
CNIG

Georeferenced
orthophotos Instituto Cartográfico Valenciano
(2003, 2005, 2009, 2012, 2014) (ICV)
and 2017 (after to event)
PNOA
Google
Earth
(LandsatOrthophotos
2013,
2015,
Copernicus) whit “relieve” and
November 2016 and March 2017
“edificios 3D” modules

Measurements in the
main scarp and
transverse cracks

Results
The conclusions reached demonstrate the virtue of applying a university subject’s theoretical body to a concrete case of analysis: the underlying causes of danger and increased vulnerability due to an unplanned
urbanization process were established. Students have used various research techniques and have summarized the results in a mapping analysis that accompanies a final report.

Episodes of rainfall. Observatories near “Bella Orxeta”
(Relleu 5.4 km; Sella 6.7 km and Amadorio 2.1 km)

27m
90m

Evidence of movement in the demolished house in the main scarp (Street Map, 2014)

A

L-U changes analysis in 1956-2017 period

Field notes and slope profile
evolution based on LiDAR points

Landslides cartographic analysis created by the students (software ArcGIS® 10.2
and Qgis 2.14). A: Mapping of morphology and morphometry landslide and B:
Mapping of dynamics of landslide.

Final report sent to the affected and the
municipality of Orxeta
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A GIS TOOL FOR SEMI-AUTOMATIC HAZARD ASSESSMENT
OF EARTHQUAKE-TRIGGERED LANDSLIDES
J. C . Ro m á n - H e r r e r a 1 , M . J. Ro d r í g u e z - Pe c e s 1 , J. D e l g a d o 2 , M . Ts i g e 1

( 1 ) D e p a r t m e n t o f G e o d y n a m i c s , S t r a t i g r a p h y a n d P a l e o n t o l o g y. U n i v e r s i t y C o m p l u t e n s e o f M a d r i d . C i u d a d U n i v e r s i t a r i a , s / n . 2 8 0 4 0 - M a d r i d , S p a i n . j o r o m 0 1 @ u c m . e s
(2) Department of Environment and Earth Sciences, University of Alicante

Introduction

Methodology & Part Of Script In Python
Part of Script In Python

We are developing a new GIS code for analyzing the risk of seismically induced slope instabilities in order to obtain maps
showing areas with the greatest level of risk. Semi-automatic
program, we are writting in Phyton, using ArcGIS software and
feeding by geologic-geotechnical data. The code consists on
the implementation of the Newmark’s method in local and regional scale, with the objective of obtaing the Newmark displacement maps and critical acceleration. For that purpose, we
need to use an infinite-slope limit equilibrium model by means
of a geographic information system. In order to feed the program, we need a huge quantity of empirical data could be difficult to obtain, for instance, geologic-geotechnical from lithological classification. Such data can be obtained from the standard penetration test (SPT), from the field campaign, if and
when the terrain is a soil. Nevertheless, it can exist a rock substratum; in that case we need to know the strength parameters
presents in the rock discontinuities, for example the cohesion
or the angle of frictional.

# -*- coding: utf-8 -*-

# Constante del grado de

# Variables de entorno

# Importamos el módulo de arcpy

saturacion

arcpy.env.workspace = path

import arcpy,os

m = float("0.0")

arcpy.env.overwriteOutput = True

from arcpy import env

# Constante de conversion a radianes desde grados # Constante de profundidad

from arcpy.sa import *

sexagesimales

# Activamos spatial analises

de a la superficie de falla en

Rad = float("57.2957795130823")

metros

arcpy.CheckOutExtension("Spatial")

t = float("2.0")

Safety Factor from Jibson et Al (2000)

Critical Aceleration from Newmark (1965)

Newmark Displacement from Jibson (2007)

Safety Factor

◦ SF: Safety factor
◦ c’ : Effective cohesion
◦ Φ’ : Effective friction
◦ m : The degree of saturation of the failure surface
◦ γw : Specific weight of water
◦ γ : Specific weight of slope material

◦ α : Slope angle
◦ t : Normal depth of the failure surface
◦ ac : Critical acceleration
◦ g : Acceleration of the gravity
◦ DN : Newmark displacement
◦ PGA : Peak ground acceleration

Newmark Displacement

Lorca

Critical Acceleration
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Seismic Risk Perception and Household Preparedness for Earthquakes in
S. Miguel Island (Azores, Portugal): Practical Implications
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Framework
Populations may be by themselves in the first hours after a disaster, with limited or no access to external aid or resources [1], pointing to
the need to better understand how they can be prepared to face a disrupted scenario, in order to enhance disaster resilience.
The premisse that higher risk perception can lead to a higher probability of engaging in protective behaviors has been extensively studied,
altough mixed results have been found [2].
Because risk communication often relies on enhancing preparedness through providing information about the threat [3], it is important
to better understand how risk perception and preparedness are related.

The Study

Location

The Azores is a Portuguese volcanic archipelago located in
the North Atlantic Ocean, over a triple junction of plates
(Figure 1).

Inhibitors and promoters of preparedness
in the Island

Wider
Research

It has high seismic activity, predominantly with low
magnitude [5]

Characterize seismic risk perception
and preparedness
Associate the two concepts

The
Study

Final Objective

Scientific
knowledge

São Miguel, where this study was conducted, is the largest
and most populated Island.

Practical
knowledge

Figure 1. Map of Azores location. Reprinted from [4]. Copyright [2015] by the Geological Society of London

Instrument and Procedure

Analysis
Mixed
method

First Interview

One Interview

Participants
Descriptive and
Quantitative Inferential statistics

Participants with no or low
current preparedness

Participants with current high
vs.
or sufficient preparedness

It is the most affected island by major historical
earthquakes [6]

Were asked to construct new measures

Qualitative Classic content analysis
(semantic and
thematic)

Intercoder agreement for reliability purposes
Krippendorff’s Alpha [7]

Second interview

101 family representatives > 18 years old
72% women | 28% men
Mean age 38 years old (SD = 11.6)
Families mostly composed by three elements (53%)
With one dependent (70%), mostly children (80%)

Significant correlations found

Main Results
Risk Perception
Severity

Rate the severity of earthquakes on a scale from
What are the 5 most serious risks the
1 (not severe) to 5 (very severe)
Azores are prone to?
Severity (%)
60
47
2nd place
1st place
36
40
M = 4,4
16,1%
79,6%
10
20
SD = 0,68

0

3
4
5
Perceived personal risk
How much safety would you feel in your house if an earthquake occurred? (α = 1)

1. Earthquake placement
2. Severity ratings
Risk perception
3. Perceived Personal Risk
4. Number of potential damages enunciated
Total number of current preparedness measures
Current preparedness
Number of types of current preparedness measures
Number of survival measures constructed
Constructed
preparedness
Number of mitigation measures constructed

1
-

2
3
4
.26*
-.25*
.22*
.3*
-.62*

* Note: p < ,05

Final preparedness levels (current & constructed)

Safe/very safe (68,2%)

More or less safe (13,6%)

Unsafe (18,2%)

Types of measures

%

Number of Types of measures

%

General house
condition/construction (26 refs)

Recent/new or old house
construction (5 refs)

General house
condition/construction (6 refs)

Planning

95%

1

26,7%

Survival

66,3%

2

46,5%

Mitigation

38,6%

3

26,7%

Perceived potential damages
Most perceived types of
damages (α = ,93)

Damages in houses (104 refs) M = 2,87
SD = 1,54
Deaths (28 refs)

Most perceived worst
consequences (α = ,87)

Deaths (62 refs)
Damages in houses (30 refs)

Current Preparedness

M = 2,1
SD = 1,63

Constructed Preparedness

69,7% of the participants had current
preparedness

85,5% of the participants constructed measures
6,5% only constructed intentional measures

Types of measures (α = 1)

%

Types of measures (α = 1)

%

Planning (α = ,81) (M = 1,9, SD = 1,19)

72,9%

Planning (α = ,86) (M = 3,58, SD = 2,09)

95,2%

Survival (M = 2,86, SD = 1,39)

31,4%

Survival (M = 4,73, SD = 2,59)

61,9%

Mitigation (α = 1) (M = 1,2, SD = 1,48)

42,9%

Mitigation (M = 1,18, SD = 0,41)

13,1%

Number of Types of measures

%

Number of types of measures

%

1

60%

1

41,7%

2

32,9%

2

48,8%

3

7,1%

3

9,5%

Total number of measures per person: M = 2,28, SD = 2,12

Total number of measures per person: M = 6,49, SD = 4,11

Conclusions
Moderate levels of risk perception (high severity perception, high potential damages perception but
low levels of perception of personal risk)
Despite the majority of participants already engaged in preparedness, low levels were found as
most participants had only one type of measure and the average number of actions per measure
was low
Low levels of constructed and overall preparedness
Reliability in house construction
Normalization bias: low experience with high damaging earthquakes may lead to the perception
that no damaging earthquakes will occur and provoke damages
Absence of significant correlations between having current preparedness and risk perception
Weak significant correlations (except one moderate correlation)
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RISKNAT is a Consolidated Research Group acknowledged by the Government of
Catalonia (Generalitat de Catalunya). It was born in 2001, originally named
Research Group on Surficial Geodynamic Processes. It is currently formed by 17
researchers (11 PhDs, 5 pre-docs and 1 technician).
RISKNAT focuses on a broad range of geodynamic processes involving natural
hazards and on their associated risk. Research topics cover three main
phenomena: i) Mass movements: snow avalanches, rock falls, slides, mud flows
and debris flows; ii) Floods: flash and riverine floods; and iii) Earthquakes:
seismicity and palaeoseismology. To help characterize geological risk, the main
aim of the group is improving hazard assessment, with a view on the exposure
factor of vulnerable elements at risk. Evaluation of hazard requires detecting

and mapping natural phenomena, characterizing their dynamics, extent and
magnitude, and estimating recurrence.
RISKNAT is also strongly focused on developing and implementing advanced
field experimentation, monitoring methods and testing techniques. These
include: i) acquisition and processing of LiDAR (terrestrial or airborne),
photogrammetry, and geodetic (TS and GNSS) data; ii) remote sensing and GIS
analysis, thematic mapping and hazard zoning iii) analogue and numerical
modelling of natural phenomena; iv) deployment of seismometers,
accelerometers and infrasound sensors, including data processing and software
development for seismic signal analysis; and v) combining a range of
geochronological tools.

USING SEISMIC SIGNALS AND SIGNAL PROCESSING TOOLS TO CHARACTERIZE MASS
MOVEMENTS: SNOW AVALANCHES, LAHARS AND ROCKFALLS

The interdisciplinarity of the RISKNAT team, including geologists, physicists,
engineering geologists and geophysical engineers, in strong collaboration with a
number of institutions and researchers from abroad (Europe and America),
reinforces the integration of different scientific scopes for an effective
understanding of the phenomena.
Among the main challenges, we search for efficient ways to transfer scientific
knowledge to society, which include bidirectional exchanges with decision
makers and the development of outreach initiatives. Introducing our research
group into the Iberian Chapter of the Society for Risk Analysis – Europe can be,
therefore, an opportunity.

TORRENTIAL ACTIVITY AND FLOODS
Torrential activity and flash-floods are significant geomorphological processes in
steep slopes and constitute a major natural hazard in mountainous areas. RISKNAT
Research focus on methodologies development and integration for the analysis of
these phenomena and for the assessment of the related hazard and exposure.

The use of seismic signals in the time and frequency domains generated by mass movements (snow avalanches, rock falls, landslides
and lahars) gives us information to better understand the phenomena. Seismic quantification parameters (amplitudes, time duration,
energy,…) allow us to define the characteristics of each movement for classification. Particle movement analysis can help us locating
the events. The analysis of the seismic signals complemented by the information of other physical measurements and the
collaboration with specialists help us to better understand the phenomena and their dynamics.

Snow avalanches

Rock Falls

Lahars

Artificially released
rockfall (2008) at
Monserrat (Catalonia)

COLIMA Volcano, México 2012

a

- Snow avalanches are

seismic sources
- The seismic signal
evolution along the path
indicates the event
evolution

(f)

a. Video images
b. Laser scan image of
event
c. Seismic particle
movement

b
c

Seimic signals

- The seismic signal can help us to

detect different surges .

(g)

Example of integrated research: (a) Detailed geomorphological mapping of the
alluvial cone of the Portainé stream showing the main geomorphological features,
forms, deposits and the position of the trees sampled for the
dendrogeomorphological analysis; trees are coloured according to geomorphic
position. (b), (c), (d), (e) pictures showing examples of
different geomorphic positions identified in the study
area; (f) bathymetric map of the area flooded in the 2008
event, corresponding to the alluvial cone.; (g) conceptual
diagram of the disciplines and methods combined in the
present study. Numbers indicate some of the groups of
existing studies relating different research topics. 1:
Dendrogeomorphology
vs
palaeohydrology.
2:
Palaeohydrology vs flow hydraulics. 3: Flow hydraulics vs
fluvial geomorphology. 4: Fluvial geomorphology vs
dendrogeomorphology. 5: Dendrogeomorphology vs flow
hydraulics .6: Palaeohydrology vs fluvial geomorphology.

Vázquez et al., (2016), Bull.Vol.78, 8, 1-14.

MASS MOVEMENT ANALYSIS: ROCKFALLS AND INTEGRATION OF GEODETIC
STUDIES IN LANDSLIDES
Rockfalls monitoring using LiDAR, photogrammetry and
seismic data
LiDAR data comparison in Puigcercós – NE Spain

Landslide monitoring by GNSS and conventional data
As a result of 3 years of GPS observations of the depositional
zone and 8 years of tape-meter observations of the crown of
the historic Puigcercós landslide of 1881, we were able to
show that the landslide continues to be active 130 years after
its occurrence. The points in the depositional zone move
westerly, coinciding with the maximum gradient of the slope.
The crown fractures deform up to 6 mm/yr on average.

Rockfalls detected

N

After 10 years of rockfall monitoring from LiDAR data, the
development of cost-effective photogrammetry systems allows
increasing the time resolution for detection, spatial and temporal
distribution of rockfalls (Figure above), magnitude-frequency
analysis and prediction by precursory deformation. Furthermore,
seismic data provide additional information regarding the source
and dynamics of failures, and enable detecting precursory rockfalls.

ACTIVE TECTONICS AND PALEOSEISMOLOGY
DETECT POSSIBLE SEISMIC SOURCES AND CHARACTERIZE THEIR SEISMIC POTENTIAL IN MODERATE TO SLOW MOVING FAULTS
New main challenges:
1. Obtain the seismic parameters of seismogenic faults (geometry, slip-rate,
maximum Magnitude, elapsed time, Mean recurrence time).
2. Constrain slip-rate values at slow to moderate interplate faults in extensional
compressional and strike slip environments (Eastern Betics, Catalan CR,
Pyrenees…) by 3D/2D trenching and geological-geomorphological analysis.
3. Explore the limits of quantitative geomorphology based on airborne Lidar data.
4. Combine dating methods to reduce the uncertainties in the paleoearthquake
history (U/Th, OSL, SRL, Cosmogenic -10Be, 36Cl, Burial-, 14C, Racemization…).
5. Integrate onshore and offshore paleoseismic data.
6. Compare fault slip-rates at different time-scales. Geological,
Paleoseismological and Geodetic
7. Seismic hazard analysis including the geological information. Exploring the
influence of the geological uncertainties in the results. We participate in the
working group Fault-2-SHA project (European Seismological Comission) where
the Betics are a pilot analysis site. Next meeting in Barcelona, spring 2019.

Paleoseismology: 3D trenching at Tostana site (Carboneras fault

Analysis of the consistency between four modelled Gutenberg Richter
curves (GR) for four different fault rupture hypotheses (green line) and
the GR obtained from the regional seismic catalogue (garnet curve).

AIRBORNE LIDAR DATA ANALYSIS: SUBTLE SLOPE FAILURES, LANDSLIDES
IDENTIFICATION AND DRAINAGE NETWORK

GNSS CORTICAL DEFORMATION STUDIES

Subiela, G. 2017.Dipòsit Digital -UB
.

High Resolution (1-2 m) Digital Terrain Models (HRDTM) derived from aerial LiDAR data enabled identifying for the first time subtle
landforms associated to mass movements even in areas covered by forest (Figure bottom left: A, C and D). These landforms are
imperceptible with aerial images and with conventional DTM (5
m) (Figure left, A and B). Moreover, the analysis of
geomorphological indices such as Normalized Channel
Steepness index (Ksn), Stream Length-Gradient index (SL)
(Figure bottom right) and Slope Derivative, improves the
identification of drainage network areas affected by landslides.
These studies facilitate detection and characterization of
landslides improving the completeness of landslide inventory
maps.
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GNSS technology provides a competent tool for studying the kinematics
of contemporary crustal deformation of the earth’s crust at various
scales and precisions.
Recently we have derived a 2D GPS velocity field of the Iberian
Peninsula in a Eurasia fixed reference frame. The calculated velocities
indicate that the Iberian Peninsula presents a heterogeneous crustal
deformation which can be roughly grouped into 7 domains or blocks.
Each domain is influenced by the structural configuration of the Iberian
Peninsula and by the proximity to the Iberia-Nubia plate boundary. The
highest rates are found in the Eastern Betics Shear Zone and along the
Iberia-Nubia plate boundary. The maximum velocity of 4.5 mm/yr, is
observed at MELI station in Melilla. The lowest rates are located in the
center of the Peninsula and along the northern margin reaching the
Pyrenees. We consider that a value higher than 2 mm/yr for the stations
located away from the plate boundary cannot represent a tectonic
motion. Hence, some stations show an anomalous behavior which could
be related to the monument and/or building instability. However, there
are cases where the observed anomalous motion is caused by the
terrain subsidence, such as in Guadalentín basin near Lorca (domain 3).

FOREST FIRE
RISKS

27904
THE GEOGRAPHICAL INFORMATION ON LAND USE / LAND COVER TO ANALYZE EXPOSURE TO
WILDFIRE HAZARD IN RESIDENTIAL AREAS
AUTHORS: V. Moreno-Sánchez, J. T. Navarro-Carrión, A. Ramón-Morte, B. Zaragozí, J. Torres y P. Giménez-Font. (Geography Institute. University of Alicante)

INTRODUCTION
Geographic information on land use / land cover (LU/LC) has estrategic importance in studies of widlfire hazard in residential and urban areas (WUI). The Information System on Soil Occupation of Spain (SIOSE) is a reference
database built upon an object oriented data model which provides massive volumes of high quality LU/LC data. However, this database poses drawbacks to experts in natural hazards, usually desktop GIS users, who often lack
the necessary knowledge to navigate its data model. As a consequence, users resort to alternative data sources, such as CORINE Land Cover (CLC), which is a simple reclassification of SIOSE itself. Faced with this kind of
usability problems, the National Project SIOSE-INNOVA (CSO2016-79420-R), which sponsors this research, aims to increase the accessibility and usability of SIOSE geodatabase, whose potential is hidden for non-expert users
on database management. In this study, the use of SIOSE data for assessing exposure to the wildfire hazard in Wildland-Urban Interface Zones (WUI) has been undertaken from a massive processing approach so that different
geographic areas in Spain (such as Navarra in the Pyrenean Mountains and Castellón on the Mediterranean coast) can be compared. A PostGIS geodatabase and a SQL algorthym that implements methodologies used in the
reference bibliography has been built for the spatial determination of exposure risk. Subsequently, results have been verified either from a desktop GIS, and contrasting the results with those that the use of the CLC would bring
in.

WUI INTERFACE
DETERMINATION
WILDLAND

METHODOLOGY
The methodology is an adaptation of the proposal by Stewart et al. (2007) implemented as an SQL
algorithm for its execution on the SIOSE geodatabase. The key lies in selecting which elements of
the geodatabase will form the WILDLAND and which ones the HUMAN PRESENCE. The SIOSE
divides the Spanish territory into irregular polygons and the SQL sequence developed makes a
selection of those polygons according to the required characteristics. These are different
according to the type of WUI to consider: INTERFACE and INTERMIX.
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For the WUI INTERFACE (fig. 1) we select as WILDLAND those polygons in which we find a
relative area of 75% or more of forest fuels. For HUMAN PRESENCE, we consider those polygons
in which residential buildings are detected, regardless of their relative surface. Once we have the
WILDLAND and the HUMAN PRESENCE defined, we calculate the distance between both
elements by generating buffers on the WILDLAND polygons at 10, 30 and 100 meters. Finally, we
perform a proximity spatial analysis by selecting those polygons of HUMAN PRESENCE that
intersect with one of the generated buffers, characterizing at the same time the level of exposure.
For WUI INTERMIX (fig. 2) we select as HUMAN PRESENCE those polygons in which residential
buildings are detected, regardless of their relative surface. As WILDLAND, we selected those
polygons in which forest fuels is detected, regardless of its surface. Next we carry out an
analytical processing in which we cross the records of WILDLAND with those of HUMAN
PRESENCE to obtain exclusively the polygons in which both elements coexist. From this last
selection we determine the WUI INTERMIX in those polygons whose relative surface of
WILDLAND is 50% or more.
The result of the execution of the developed SQL algorithm depends on the information collected
by the geodatabase on which it is applied. The code has been designed for an immediate
implementation on any database that respects the official relational model of the SIOSE: MF2
(Physical Model 2). In this regard, two databases based on the SIOSE 2011 have been prepared
for this research, which exclusively contain information of the autonomous community of
Navarra and the province of Castellón.

HUMAN
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use edification
SIOSE
exposure

WILDLAND

YES

Calculate use
surface of
wildland fuels

SIOSE
fuels
Surfaces
> = 50%

Exposure
level 1

NO

YES

RESULTS

WUI INTERFACE

WUI INTERMIX

In figures 3 and 4 we show the result of the application of the algorithm on the study area.
In red the WUI INTERMIX and in green the WUI INTERFACE. The SIOSE works the
information at 1: 25,000 scale, which provides an important level of detail compared to
other sources such as the CORINE Land Cover (CLC) or the PATFOR (Plan de Acción
Territorial Forestal / Forest Territory Action Plan).

1. WUI INTERFACE determination process.

NO

2. WUI INTERMIX determination process.

The following figures (5 and 6) correspond to a zoom to the areas marked in red (fig 3 and
4) reaching the scale 1:25,000. However, as we see in figures 7 and 8, at a scale of 1:5,000,
the delimitation of residential areas exposed to forest fuels according to the criteria used
is depicted with great precision.
With the intention of highlighting the level of concretion achieved with the SIOSE and the
proposed methodology, we compared the areas shown in figures 5 and 6 with the
information obtained from the CLC for Navarre (fig. 9) and the PATFOR for Castellón (fig.
10). The scale used in this comparison is 1:25,000.
Based on the classification of PATFOR (Castellón), the information provided on WUI
consists of 1km2 grids that express the level of presence of WUI in each one (fig. 9). The
level of detail is very coarse.
In the case of the data obtained by the CLC (Navarra) we observed that a large number of
WUI areas contemplated in our cartography are not registered by the CLC (fig. 10).

3. Castellón WUI zones, (1:350.000, EPSG: 4258).

4. Navarra WUI zones, (1:400.000, EPSG: 4258).

5. Castellón WUI zones,
(1:25.000, EPSG: 4258).

6. Navarra WUI zones,
(1:25.000, EPSG: 4258).

7. Castellón WUI detail, (1:5.000, EPSG: 4258).

8. Navarra WUI detail, (1:5.000, EPSG: 4258).

9. Castellón PATFOR WUI, (1:25.000, EPSG: 4258).

10. Navarra CLC residential area, (1:25.000, EPSG: 4258).

CONCLUSIONS
Based on the results achieved, we can establish several conclusions about the process followed and the knowledge
obtained:
· The SIOSE, source of official information, provides quality data and great detail.
· The SIOSE is a complex source of information. It requires advanced knowledge for its exploitation.
· The process followed is largely automated, thus easing user's interaction with the SIOSE geodatabase.
· The process can be replicated for all national territory (Spain).
· The acquired knowledge is free, since it comes from a open data source and is obtained through free software tools.
· The different time series of the SIOSE allow a multi-temporal analysis.
· The three-yearly update of the information obtained is possible (triennial update of the SIOSE).
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Depopulation and forest fire risk

In the current scientific literature there is a broad consensus among scholars (Seijo or Pyne) and experts
(Vélez or Castellnou) that the main factor for understanding the increase in the flammability of forests since
the last third of the 20th century is the rural exodus, which generates abandonment of land and traditional
uses, aggravated by economic policies aimed at reducing agricultural surpluses. These realities lead to ac+,-./0,12./345
+,-./0,12./67389674
celerated scrubbing processes that
generate highly
flammable continuous surfaces, with or without tree
cover, which are the cause of large forest fires, unrelated to the traditional mosaic landscape.
In 2012 a single forest fire in the province
of Albacete burns more surface than all
forest fires in the previous two years. In
Spain, due to the high efficiency of extinguishing measures, the vast majority of
fires are controlled before they can
spread (90% currently burn less than 5
ha). However, the burned surface is generated by a small percentage of the 10%
that is beyond the control, and this
depends on purely circumstantial factors,
such as the fact that the extinguishing
resources of an area are working in a fire
on a day with adverse weather conditions
and new ignitions occur that cannot be
dealt with in time (simultaneity). Large
forest fires are caused by a confluence of
factors that is pure chance, so the area
burned, essentially generated by these
Large Forest Fires, cannot be used as a
dependent variable in the study of forest
fire risk.
In a previous work, we defined a risk
model that takes into account both structural and short-term factors in risk modeling, differentiating its components by
their predictability and manageability.

Territorial model of forest fire risk

However, the causal relationship between the level of depopulation in a given territory and the increased risk
of forest fire in that territory is not sufficiently empirically proven.
The main problem for the analysis of this relationship is the models used to define forest fire risk, which
consider the area burned by forest fires as an essential quantitative variable to determine the level of risk of
a given territory at any scale, when actually it is a variable that behaves randomly in practice and cannot be
used as a dependent variable in statistical models that pretend to be predictive.

Schematic diagram of forest fire Risk components by management possibilities
The fire risk has four components: the first is the
(structural?) risk of ignition, the second is the
danger of spread at that time due to weather conditions and the immediate availability of extinguishing
media, the third is the vulnerability of that area to
spread (topography, model and quantity of fuel) and
the fourth is the vulnerability to exposure, what may
be affected and what resilience it has depending on
the intensity of such exposure.
The conceptualization of the ignition risk as a differentiated component of fire risk allows predictive
risk indexes to be made, but does not make it possible to calculate the probability of the level of
damage, as this depends to a large extent on
chance. The same ignition can cause an outbreak of
fire or a Big Forest Fire depending on the simultaneity, and that is not a factor that can be foreseen
in a risk model.
It is also clear that ignition is a necessary component, so a hazard model that is not predictive with
ignitions is useless. In a previous study we demonstrated, by means of linear regression and based on
a simple hypothesis, that ignitions have a high
territorial structurality at the municipal scale,
around 70% in Castilla-La Mancha.

The fire risk has four components: the first is
the (structural?) risk of ignition, the second is
the danger of spread at that time due to
weather conditions and the immediate availability of extinguishing media, the third is the
vulnerability of that area to spread
(topography, model and quantity of fuel) and
the fourth is the vulnerability to exposure,
what may be affected and what resilience it has depending on the intensity of such
exposure.
The conceptualization of the ignition risk as a differentiated component of fire risk
allows predictive risk indexes to be made, but does not make it possible to calculate
the probability of the level of damage, as this depends to a large extent on chance.
The same ignition can cause an outbreak of fire or a Big Forest Fire depending on
the simultaneity, and that is not a factor that can be foreseen in a risk model.
It is also clear that ignition is a necessary component, so a hazard model that is not
predictive with ignitions is useless. In a previous study we demonstrated, by means
of linear regression and based on a simple hypothesis, that ignitions have a high
territorial structurality at the municipal scale, around 70% in Castilla-La Mancha.

Checkout map if ignitions on the proposed municipal classification by Risk level

Map of ignition rate on population density

The hypothesis is that most ignitions are produced by the maintenance of
the traditional use of fire, and this has the dual condition of practical
knowledge and custom, and because of this customary character, ignitions should have a strong structural component at least at the municipal
level.
Analyzing the ignitions produced between 1983 and 2007 as a predictor
variable and from 2008-2013 as an independent variable, we can see that
the corrected R2 of the linear regression model is ,699 with a Sig. in the
ANOVA analysis of ,000. In short, a very predictive model.

Map of Ignition rate caused
by lighting and altitude

The risk of ignition does not correlate with any socioeconomic variable or population density (depopulation) as can be seen ignitions tend
to polarize, there are higher in the denser areas and also in the less populated areas.
The areas with extremely low densities (less than 5 inhabitants per km2) overlap in much of the region with mountainous areas, where
lightning fires, which are also highly structural and keep the risk high, dominate.

Official Map of High Risk Areas of Forest Fire

Depopulation and forest fire risk: Verification from High Risk Areas

Map of number of ignitions about ZAR

The official high-risk forest fire zones (ZAR) were established in 2010 and basically by the opinion of the fire-fighting technicians (SEIF).
Large areas of the region are defined that have more forest and continuous wooded areas, so that the ZARs have little relation to the risk
of ignition, are related to the territorial vulnerability to propagation, and this has a high relation to depopulation.

The loss of population differentiated between the three categories of municipalities in relation to the High Risk Zones is
very evident, the rural municipalities that are outside the ZAR
lose, on average, 30% of their population between 1950 and
1990, which is reduced to 11% at present, while the municipalities for which their entire municipal area is classified as ZAR
lose 57% until 1950, a figure that rises to 68% in 2017. In terms
of population density the difference is also evident, 68% of
the municipalities classified entirely as ZAR have an extremely
low population density, while only 3% have a density above
the regional average.
The main problem with research in its current phase is that it
is very difficult to verify empirically and diachronically the
relationship between the increase in forest area and depopulation, because there are no public data to quantitatively
verify the processes of scrubbing and reforestation before
the 1990s, when the first edition of Corine Land Cover and the
first works of the National Forest Inventory 3 were carried
out, while the most important depopulation processes occurred between 1950 and 1990. The increase in forest area has
continued since 1990, as can be seen from a comparison of
the mapping between Corine Land Cover 1990 and Corine
Land Cover 2012, but at a much slower rate, as the real changes in the landscape have already occurred.

Further research in the future:

!"#$%&'(%) !"*&# +,,!"#$%&'(%) !"*&# .-+.

Given the problems of integrating demographic evolution in high-risk
areas with the availability of spatial sources on shrub and reforestation
processes, the approach is to divide the work into two lines, on the one
hand to continue to carry out an analysis of evolution between the
Corine Land Cover data for the recent period and the analysis of data
with a higher level of aggregation (regional) for the previous forest
inventories.
When the data from the 4th National Forest Inventory are available, we
will have a wealth of information in an adequate range of data.
On the other hand, we are studying the possibility of analyzing the
entire period since 1950 for the case-studies in the most interesting
areas of the region, based on old orthophotos, previous forest inventories and field work.

Map of increase in forest area between 1990 and 2012. Source CLC.

The other aspect proposed for our research will focus on integrating all
available statistical and spatial sources into a GIS, in order to analyse,
through the aggregation of data, the possibilities of measuring the
continuity of forest and generate a territorial information system on
vulnerability to propagation and exposure that includes all possible
variables, with special attention to the Wildland-Urban Interface (WUI)
through SIOSE.
The analysis of the Wildland-Urban Interface has become a critical
aspect in recent years with the proliferation of urbanizations in the
areas of the region bordering Madrid, as can be seen on the map, many
of them outside the ZAR but nevertheless with a clear risk to people, an
issue that makes them a crucial and relevant issue and one of the greatest concerns of extinction technicians.

Map of ignitions produced near urbanizations on municipalities affected by ZAR areas
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SocialGIF Project:
ANALYSIS OF SOCIOTERRITORIAL FACTORS
FOR THE INTEGRATED MANAGEMENT OF FIRE
IN CASTILLA-LA MANCHA. A RESEARCH APPROACH

The research project is framed within the paradigm of Integrated Fire Management, a planning concept and risk reduction policies that requires social, economic, cultural and ecological assessments
with the aim of minimizing the damage of forest fires by maximizing the benefits, for their prevention, of the artificial use of fire. These systems include a combination of prevention and suppression
strategies and techniques that integrate the use of technical fires and regulate traditional burning.
The fire paradox is that it can be both harmful and beneficial, and that its use can have different
applications.
These policies, widely implemented in other European countries but with very little incidence in
Spain, combine prevention and extinction strategies with techniques that integrate the technical management of fire, while promoting adequate traditional burning. The fire paradox is that it can be both
harmful and beneficial, and that its use is necessary for the correct balance of our ecosystems.
In this context, the problem of forest fires in Castile-La Mancha, despite its name, is a territorial problem and not only a forest one. This is a problem of the whole territory, with responsibility shared by
all those involved in its management. The key to the solution lies not only in specific actions directly
linked to the prevention of the spread of fires, such as preventive silvicultural treatments, and not
only because the resources that society can channel into the fight against fires are likely to be very
scarce in relation to needs. The key is to detect the underlying factors that are guiding the processes
that shape the territory and, within these recognize those that have proved to be difficulties for the
achievement of a sustainable forest culture and, in short, for the development of an Integrated Fire
Management. For all these reasons, the general hypothesis of our project could be expressed in the
following way: Integrated Fire Management policies can present, in the social sphere, several practical problems or obstacles as well as several applicable knowledge deficits that can be correctly addressed in an interdisciplinary way from the Social Sciences
In accordance with this approach, the general objectives proposed in our research, which has a clear
research-action character in which one of the main end-users, the Public Enterprise of the Regional
Government of Castilla-La Mancha Gestión Ambiental de Castilla-La Mancha, S. A. (GEACAM), would be
integrated, are summarized as follows:
To generate scientific and practical knowledge, from the perspective of fire ecology, on the socioeconomic and political factors that have contributed to the increase in flammability that characterizes the problem of forest fires at present, in order to facilitate policies aimed at reducing said flammability;
To detect the foreseeable difficulties for the implementation of rural and forest policies based on
Integrated Fire Management; and
To make proposals, based on the methodological approach of Participatory Action Research (PAR),
aimed at reducing these difficulties.
Based on this hypothesis and the three-fold general objective, five thematic lines of research are articulated and presented for discussion in this poster.

HYPOTHESIS
Based on this hypothesis and the three-fold general objective, five thematic lines of research are articulated and presented for discussion in this poster.

1
1st HYPOTHESIS: There is an evident lack of
empirical evidence that contrasts the
cause-effect relationship between aging,
depopulation and increased forest flammability, with special attention to the evolution of the scrubbing processes, burning
with permission and uncontrolled ignition
between the areas of the region that have
maintained agricultural activity and population in the last 25 years and those that have
not.
Research line 1: Analysis of the relationship
between depopulation and the increase in
forest flammability in the less-favoured
areas of Castilla-La Mancha.
Specific Objective L1: To verify the relationship existing in the Autonomous Community
between the problem of depopulation and
its foreseeable environmental consequence
in the form of increased forest flammability
(scrubbing) in quantitative terms.

2nd HYPOTHESIS: A lack of qualitative knowledge on the cultural
use of fire as a traditional tool for
the care of agroforestry-pastoral
ecosystems is identified,
knowledge that would undoubtedly be relevant for Integrated Fire
Management.

3

Research line 2: The traditional
use of fire as an agroforestrypastoral management tool in
Castilla-La Mancha. Practices in
use and disuse.

3rd HYPOTHESIS: There is a lack of qualitative knowledge about the rural population's
perception of the structural causes of the
increase in forest flammability, a perception
that must be taken into account for the implementation of policies based on Integrated Fire Management.

Specific Objective L2: To generate knowledge on the traditional
use of fire as a tool for the care of
forest ecosystems, with special
attention to the existing regional
differences.

2

Research line 3: The perception of the rural
population on the causes of the increase in
the flammability of the forest.
Specific Objective L3: To generate
knowledge on the perception of the rural
population about the causes of the problem
of the increase in the flammability of the
forest with special attention to the obstacles they perceive from the different public
policies applied in recent decades, as well as
the possible existence of valid management
alternatives from their experience.

4th HYPOTHESIS: The social perception of the problem of forest fires in our country is strongly rooted in
the postulates of the paradigm of the exclusion of fire,
due to the success of communication campaigns of
both institutional and environmental groups, and
there is very little dissemination of the postulates of
the fire ecology, probably because there is a lack of a
scientific analysis of the problem from the perspective of public communication, analysis from which
should be considered appropriate communication
proposals framed in the new scientific paradigm.
Research line 4: The evolution of communication
campaigns on forest fires in Spain from the perspective of fire ecology: a propositive analysis.
Specific objective L4: To detect and analyse the
ideas, currently questioned, of fire exclusion in the
different communication campaigns and in the media
treatment of the problem of forest fires, in order to
understand the construction of the erroneous social
perception that all the studies attribute to general
public opinion and to try to generate keys for the implementation of alternative communication actions
proposed from the paradigm of fire ecology.

4

5
5th HYPOTHESIS: The penalty system
on the non-permitted use of fire, as
well as the interpretation that the
different legal actors make of the cultural use of fire, can be an obvious
obstacle to the development of policies based on Integrated Fire Management.
Research line 5: Analysis of the adaptation of the current administrative
and criminal system of penalties to the
Fire Ecology paradigm.
Specific Objective L5: To analyze the
possible difficulties that the application of the current system of penalties,
especially the criminal law, may generate when faced with the implementation of management strategies and
policies designed within the framework of the fire ecology paradigm.
.
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Forest Fires as a New Form of “Terrorism”?
Criminal Responses to a Non-existent Problem
When can forest fires be regarded as a form of terrorism?

Terrorism is one of the hardest terms to define. In fact, scholars from very different disciplines and both national and international bodies struggle
to find a common and concise definition. While broadly speaking terrorism can be described as an act or threat of violence for political purposes,
it is the legal definition of terrorism that determines which actions can really be regarded as terrorisms and hence who can be labelled as a terrorist.
In the context of forest fires, the term terrorism has been widely used and abused. However, according to the Spanish legal definition of terrorism,
forest fires can only be prosecuted as terrorism if meeting the legal requirements of article 573 of the Spanish Criminal Code: overthrowing the
Spanish constitutional order, seriously destabilizing the functioning of political institutions or the country’s economic or social structure, compelling public authorities to do or abstain from doing an act, seriously undermining public peace, destabilizing the functioning of an international

organization, or to provoke a state of terror in the general public.
So, as can be seen from this legal definition, the label “terrorism” does not depend on the type of action or the outcome of that action as much as
one might instinctively imagine, but on the ends or purposes explaining why the a forest fire was started. In this regard, Baird argues that “Pyroterrorism is the use of incendiary attacks to intimidate or coerce a government, the civilian population, or any segment thereof, to advance political or social objectives. Pyro-terrorism possesses the four generally accepted elements of terrorism: targeting of non-combatants, political
motivation, violence with a psychological impact, and organized perpetrators. In contrast, the criminal act of arson-destroying property with fire
for profit or revenge is only a tactic. It is the political and psychological effect that differentiates pyro-terrorism from arson”. (Baird, R.A.: “PyroTerrorism. The threat of arson induced forest fires as a future terrorists weapon of mass destruction”. Marien Corpos Univerity, 2005).

Are forest fires in Spain a form of terrorism? Forest fires schemes in Spain.
Figure 1. Scheme of forest fires in Spain (2015).

Figure 2. Intentional forest fires. Underlying ends (2014).

As it can be seen from the following data, even if most Spanish
forest fires (approximately, 10.000 per year) are intentional
(50-60%, depending on the regional variability), specially in the
Northeast of Spain, no political ends are recorded so far, and
this is why forest fires cannot be regarded as a new form of
terrorism for the time being (see Figure 1). In fact, fire is
mainly used as an agricultural tool by rural population (75%,
see Figure 2).

Most of forest fires are caused by can be named hooliganism
and people with mental health problems (15% of intentional
fires).
On the other hand, forest fires for private ends or to damage
other people’s interests (revenge, protests, economic interest)
have little impact. For instance, in 2014, 184 out of 9.800 fires
(less than 2%) are due to this type of purpose
Source: Los incendios forestales en España. 2014. MAPAMA

Source: Avance de la EGIF 2015. MAPAMA

Figure 3. Spanish regional distribution of intentional forest fire per relative weight (2011-2013).

Figure 4. Countries according to category
EFFIS 500 percentage

In Spain, intentional forest fires regional schemes
have a strong climatic factor: they depend on the
humidity or dryness of each geographical area from
the Northwest to the Southeast of the country. This
fact helps to explain why most intentional fires are
related to agricultural purposes and, more specifically, to burnings with a view to manage vegetation.
Intentional fires are more common in humid or wetland areas, where vegetation is more up to flourish,
and more controlled burnings are needed. For instance, in 2014 most intentional fires took place in March
so they can be seen as “winter fires”. In fact, 70% of
forest fires does not affect wooded areas.

On the other hand, this raises the issue of how forest fires are
classified in the European Union and to a broader extent, how
societies understand and react to forest fires. For instance, it is
quite surprising that less than 5% of forest fires are intentional
fires in Portugal, a country very similar to the cultural and ecologic regional context of Galicia, according to Spanish autorities,
more than 70% of forest fires are intentional in Galicia because
administrative classification criterion is different and can be
even seen as of arbitrary nature. As several studies show, it is
precisely this classification criterion the reason why social and
political percpetion of forest fires are regarded as a sort of
terrorist behaviour.

Source: EGIF. Made by authors

Source: JRC. European Commission. Made by authors.

Table 1. Classes, groups and categories of the
harmonized forest fire causes classification
scheme.
In any case, the agricultural use of fire cannot be
defined as intentional fire although Spain, Italy and
Poland consider so, as can be seen in Figure 3. In
this regard, In the new European fire cause classification scheme for the harmonization of European
statistical systems (JCR), the use of fire for vegetation management, agricultural burnings, waste
management, recreation are not listed as a form of
unintentional fire regardless of being or not previously authorized according to local legislation.
It shoud be highlighted that claiming that 55% of
Spanish forest fires are intentional is rather different than recognizing than less that 5% of forest
fires are intentional indeed. Acknowledging this
fact would very much re-shape the way in which
forest fires are seen for Spanish society and the work of the Environmental Prosecutor Office, established in 2006 after amending the national
law governing woodede areas (Ley Nacional de Montes) on to theoretically prosecute .
Source: http://publications.jrc.ec.europa.eu/repository/bitstream/JRC80682/lb-na-25-923-en-n.pdf

Figure 5. Intentional and
reckless endangerment
forest fires (2007-2015).
As previously stated, most of
forest fires in Spain are intentional. In this line, according
to the General Prosecutor
Office’s annual reports,
around 80% of forest fires are
listed as intentional, while
only 20% of fires are on average classified as acts of
reckless endangerment between 2009-2015 (see figure 5).
This can be partly explained
by the fact that what can be
named the cultural use of fire
(burnings with an
agricultural end).
Source: Memorias Anuales de
la Fiscalía General del Estado.

Figure 6. Mental health disorders and forest firest.
On the other hand, as can be seen in Figure 5, most of intentional forest fires are ascribed to people with mental health disorders, and more
specifically, arsonists. However, it is highly striking than, according to EGIF, only 5% of forest fires caused by arsonist the person responsible is
identified: if the person responsible for the fire is not arrested, then it can be questioned why that person is claimed to be an arsonist. In this
regard, a study conducted by the General Prosecutor Office and the Guardia Civil shows that only 12% of people held responsible for forest fires
underwent medical treatment (see Figure 6). Besides, pyromaniac is a rather unusual disorder: only 2 cases in 1.300 people (0,18%). Putting all
this data together, it can be questioned whether the cultural use of fire is being listed in the mental disorder category due to a misconception of
the use of fire with agricultural purposes.
Source: Memorias Anuales de la Fiscalía General del Estado. Ministerio de Justicia. Made by authors.

Figure 7. Suspects’ behaviour when prosecuteds
Three out of four people prosecuted stay in the forest fire scene, even calling the emergency number themselves, and one out of three people
prosecuted collaborate with the firefighting woks because they did not wanted to start a fire and they are not aware of commiting a serious
crime. Only one out of three detainees deny their lyability.
Source: Memorias Anuales de la Fiscalía General del Estado. Ministerio de Justicia. Made by authors.

Final remarks:
Only a limited number of intentional forest fires (less than 2%) are caused with a view to destroy wooded areas and no forest fires have been
reported to be caused for political ends so far and therefore Spanish forest fires cannot be regarded as a form of terrorism for the time being
regardless social perception. Even though there is a number of real intentional crimes, there is not a crime problem affecting forest fires, there is
not an “environmental terrorism” issue going on.

Most of intentional fires are due to cultural use of fire. However, data shows that there is likely to be a problem with the systematization of arsonist and burnings with agricultural ends and thus, the criminal response to this phenomenon can be questioned. In this regard, the application of
harsh penalties for forest fires can be regarded as what has been labelled as a symbolic use of Criminal Code that is partly intend to hide the
failure of national and local public policies related to the management of forest and wooded areas and more specifically, policies related to forest
fire risk management.
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1. Background and Aims
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As first responders facing an increasing number of natural and manmade disasters, firefighters are at increased risk for physical and psychiatric impairment as reflected
by high rates of posttraumatic stress disorder (Chung et al., 2015). Last year, Portugal witnessed large-scale fires that constituted real disaster situations, having
multiple repercussions in society and affecting deeply communities and first responders. The country had to deal not only with human and material losses, but also
with the consequences related with infrastructures, hazards, communications and political implications. Moreover, volunteer firefighters serving rural areas and small
communities often respond to calls involving friends and relatives, which adds a personal element to a traumatic incident (Jahnke, et al., 2016), or, such as last year,
faced the dead of colleagues, familiars and material losses. The stress of the job often gets carried home and affects family members (Regehr et al., 2005).
Simultaneously, firefighters aren’t also immune from the everyday stressors that everyone faces, and stress at home can compound the stress experienced at work
(Regehr 2009). Thus, due the regular contact with traumatic events, firefighters are more susceptible to present high levels of stress which compromise their physical
and emotional well-being.
This study aims to identify stress levels and self efficacy to cope with stress among firefighters.

2. Method
Sample: this study used a probabilistic sample, composed of 191 firefighters (68% men and 32% women), aged between 18-55 years (M=33, SD=8.6) and with job
experience between 1-35 years (M= 12.1, SD=8.6). They worked mostly by shifts (72%) and, being voluntary firefighters, they worked 28% until 20 hours per week,
14% between 21-34h, 23% between 35-40h and 35% more than 40h.
Instruments and Procedure: the questionnaires Perception Stress Scale (Cohen et al., 1983; Trigo et al., 2010) and the Firefighter Coping Self-Efficacy Scale (Lambert
et al., 2012; Vara & Queirós, ongoing) were voluntary and anonymously filled. using a snowball method to invite participants to the study.
Data analysis: SPSS 25 was used for descriptive, comparative, correlational and regression analyses.

3. Results
Results identified a prevalence of moderate level of stress among firefighters,
and also high values of self-efficacy to cope with stress (Table 1). Regarding
correlational analysis, firefighters’ stress levels decreased with more selfefficacy to cope with stress during their jobs and response to calls. Age and
job experience don’t correlate with psychological variables. Comparative
analysis only revealed that women firefighters present more stress than men
(M=17,33 vs M=14,97 t=-2,640 p=,009).
Regression analyses showed that stress seems to be a stronger predictor of
the ability to cope with stress than other individual variables (Table 2),
explaining negatively 13,7% o f coping self-efficacy (Table 3).
Table 1. Mean and correlational analysis
Min. Max. Mean
S.D.
Variables
Stress (0 -40)

0

31

15,7

5,85

Coping self-efficacy (20-140)

50

140

105,6

16,98

Table 2. Predictive value (Enter method) of sociodemographic, professional
and stress variables in coping self-efficacy
R²

R²Change

F (p)

Sociodemographic variables

,012

,012

,776 ( ,509)

Socioprofissional variables

,019

,007

,506 ( ,829)

Stress

,151

,132

4,024 ( ,000)

Predictors

Table 3. Predictive value (Stepwise method) of stress in self-efficacy to cope
Stress

-,371**

Predictor
Stress

R²

R²Change

Βeta

t (p)

F (p)

,137

,137

-,371

-5,489 (,000)

30,124 (,000)

4. Conclusions
These results contribute to deepen the implications of ability to cope with stress among firefighters, and to highlight the relevance of intervention studies aimed
to promote the development of resilience skills. During their tasks, firefighters are frequently exposed to violent incidents, toxic substances and relatively high
levels of emotional demands and traumatic stress (Chung et al., 2015; Deppa, 2015). Positive Psychology can suggest a more proactive approach through the
development of resilience skills, which prepare individuals to resist to the negative effects of stressful events and situations, and support overall well-being
(Deppa, 2015; Sanford et al., 2017). Moreover, studying work-related stressors and coping with them, will help: to develop resilience; to increase self-efficacy
related with fire service culture; to increase social support and flexible and accurate thinking habits; and finally, to prevent trauma among these first responders
(Garner et al., 2017).
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Tweeting a tragedy!

A quantitative-qualitative analysis of appraisal and coping
expressions, during and after the Pedrógão Grande forest fire.
Gaspar, Rui (1. Católica Research Centre for Psychological, Family and Social Wellbeing (CRC-W), Universidade Católica Portuguesa. Palma de
Cima 1649-023, Lisboa; 2. Universidade do Algarve, Faculdade de Ciências Humanas e Sociais. Campus de Gambelas, 8005-139 Faro).
Mateus, Sandra ( ISPA - Instituto Universitário de Ciências Psicológicas, Sociais e da Vida, R. Jardim do Tabaco 34, 1149-041 Lisboa)

INTRODUCTION
Last year, a forest fire ravaged the area of Pedrógão Grande. Right after a natural catastrophe such as this, a number of misadaptation difficulties can be observed: PTSD,
depression, anxiety, substance use and so on (Norris & Elrod, 2006 cit. por Lewis, Langley & Jones). As such, coping draws interest as a tool to attain a more efficient,
preventive approach (Langley & Jones, 2005). How an individual reacts during a crisis, depends on her/his perception of the situation and resources available- Internally
and contextually. Potentially stressful events can be percieved as a threat or challenge, depending on these resources and the demands they impose (Blascovich & Mendes,
2001 cit. por Gaspar et al, 2013). Higher Demands and Low Resources allude to the perception of threat, whereas Lower demands and higher resources point towards a
perception of challenge.Therefore, a qualitative analysis of emotional expressions as the event unfolds and ends allows for a better understanding of how its participants
perceive their resources and demands and consequently, if they percieved the situation as a threat or challenge- it permits na better observation of these individual’s
appraisal and coping. Since social networks have been growing exponentialy and are generaly used as a form of expression, we chose to take this approach as means to
obtain raw, live data. Due to its growth and regular use to express identity, Twitter reveals itself as the prime contender for this goal (Cho et al, 2003)

Threat

Demands

Challenge

Resources

Preliminary Results

Coping

ANALYSIS PER DAY
80

Method

70

60

Participants

50

Individuals of portuguese citizenship who shared twitter messages
during and after the Pedrógão Grande forest fire. The sample was
collected through a global search via twitter with the following
criteria: Pedrogão OR incêndio OR fogo OR chamas lang:pt
near:39.74953310000001,-8.807682999999997,15mi. All the raw data
was kept as na excel file afterwards.

40
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0
17/06/17

Materials

18/06/17

LOW RESOURCES (%)

In order to conduct the current qualitative research, we chose to use
the Linguistics Category Model (LCM) due to it’s versatility and
innate capability to retain linguistic value, Adding to the default LCM
categories (Adjectives, State Verbs, State Action verbs, Interpretative
Action Verbs and Discriptive Action Verbs) are the categories Names
(any name), Exclamation and every adverb – all of which were created
with the intent to analyse and retain the most information possible. To
dig deeper, we included a valence (positive, negative and neutral) to
each category, as well as weather they’re aimed towards the self or
context. This last decision derived mostly from Skinner’s mention of
their importance on how they impact coping and appraisal (Skinner,
Edge, Altman & Sherwood, 2003).

19/06/17

LOW DEMANDS (%)

%

HIGH RESOURCES (%)

HIGH DEMANDS (%)

ANALYSIS PER 100 TWEETS
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Procedure
First of all, all the raw data is cleansed of unwanted tweets that don’t
meet the criteria. a) They’re not written by individuals but by formal
entities; b) The tweet does not represent an emotional expression or
description of the event; c) It is not related to the current crisis;
Afterwards, through the LCM, every tweet and its individual words
are categorized accordingly as an excel database. Considering the
exploratory nature of the current study, we chose to build two
independent databases. The first is divided in set intervals of 100
tweets, and the second is organized dailly. With this decision we aim
for a more varied and deep understanding of how the individuals
percieved the situation they’re in. Additionaly, we aim to explore and
identify different speech patterns wich reflect different emotional
states and may result in interesting, relevant observations.

OBSERVATIONS/DISCUSSION

Solid
Psychological
Preparation!

According to these preliminary results, both present simillar
outcomes. Initially (both the 17th of June and the initial 100
clusters) show a very high demand in comparison to the
rest. Overall these graphics seem to favor that at the
beginning there is the perception of a threat but it is still a
very early appraisal of the situation. This is supported by a
very preliminar qualitative analysis of each category’s
valence, where neutral is dominant. Gradually, the high
demands diminisce and lower resources raise (At this point,
there would be a better appraisal of context).

References: Cho, J., Boyle, M., Keum, H., Shevy, M., McLeod, D., Shah, D., & Pan, Z. (2003). Media, Terrorism, and Emotionality: Emotional Differences in Media Content and Public Reactions to the September 11th Terrorist Attacks. Journal of
Broadcasting & Electronic Media/September 2003, 309; Lewis, K., Langley, A., & Jones, R. (2015). Impact of Coping Efficacy and Acculturation on Psychopathology in Adolescents Following a Wildfire. J Child Fam Stud, 317-329.; Gaspar, R.,
Gorjão, S., Seibt, B., Lima, L., Barnett, J., Moss, A., & Wills, J. (2013). Tweeting during food crises: A psychosocial analysis of threat coping expressions in Spain, Skinner, E., Altman, J., Edge, K., & Sherwood, H. (2003). Searching for the
Structure of Coping: A Review and Critique of Category Systems for Classifying Ways of Coping. Psycholical Bulletin, 216-269.
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Improving heatwaves risk communication through scientific evidence:
young and elderly adults’ appraisals of demands and coping resources
Samuel Domingos

a,

Rui Gaspar

b,c,

João Marôco

a,

& Hugo Fonseca

d

a William

James Center for Research, ISPA-Instituto Universitário
b Catolica Research Centre for Psychological, Family and Social Wellbeing (CRC-W), Universidade Católica Portuguesa
c DPCE-FCHS, Universidade do Algarve
d ISCTE-IUL, Instituto Universitário de Lisboa

Introduction
Climate change physical impacts (e.g. extreme weather events)
have profound influence not only on human systems (e.g.
infrastructures, economy), but also on human health (mental,
physical, social; Clayton et al., 2015). In this regard, heatwaves
are particularly worrisome due to its impacts (WHO, 2015).
Understanding how different groups (e.g. young and elderly)
appraise the demands associated with these events and the
available coping resources, may serve as an important drive for
improving risk communication and promoting adequate attitudes
and behaviours.
With the goal of exploring and comparing demands and
resources appraisals regarding heatwaves, between young and
elderly citizens, a mixed-method study was implemented.

Appraisals of Demands and Resources About Heatwaves
Demands (*)
100
80

Resources (NS)
100
80

60

60

40

40

20

20

0

0
Young Elderly
Danger (**)

4

5

3

4

2

A sample of 48 participants was collected: 28 young adults aged
between 18-29 years (M = 19.8; SD = .41), and 20 elderly adults
aged between 65-88 years old (M = 75.4; SD = 1.58).

0

0

Data collected from appraisal measures allowed a comparative
analysis of the overall level of demands posed by heatwaves and
the available level of resources to cope with those demands,
made by both young and elderly adults.
A ratio analysis (Tomaka, Blascovich, Kibler, & Ernst, 1997) of
resources to demands was also performed (R/D appraisal).
Lower values suggest higher threat appraisal.

Young Elderly
Uncertainty (NA)
0,3
0,2

3

1

2. Next, a semi-structured interview focused on eliciting demands
(danger; effort; uncertainty) and resources (knowledge,
abilities, and skills; dispositions; support) about heatwaves.

0

Effort (NS)

1

1. First, participants answered a questionnaire focused on
collecting their appraisals of demands and resources about
heatwaves. Visual analog scales of 100mm were used.

0,4

Young Elderly

Sample

A mix-method procedure was followed:

0,8

References to Demands Posed by Heatwaves

2

Procedure

R/D Appraisal (*)
1,2

0,1
0

Young Elderly

Young Elderly

Young Elderly

References to Resources to Cope With Heatwaves
KAS (NS)

Dispositions (NA)
0,8

1,2

0,6

0,9

0,4

0,6

2

0,2

0,3

0

0

0

10
8
6
4

Young Elderly

Young Elderly

Support (NA)

Young Elderly

Elderly adults appraised higher level of demands and
approximately the same level of resources when compared with
young adults, suggesting they may need more resources to cope
with the demands.
➢ Ratio analysis suggests that both groups appraised heatwaves
as threatening (R/D < 1), but that was higher for older adults.

Data collected from the interviews allowed a comparative
analysis of the demands (danger; effort; uncertainty) and
resources (knowledge, abilities, and skills – KAS; dispositions;
support) that both young and elderly considered in their
appraisal.

Likewise, elderly adults made more references to Danger, while
making similar amount of references to Effort and KAS.

This was categorized by two independent judges using the
DeCodeR framework for assessing demands and resources
perceptions about extreme weather events (Domingos, Gaspar,
Teixeira da Fonseca, & Marôco, in press).

Highlighting the importance of dispositional resources (e.g. being
preventive) and the availability of external support resources (e.g.
institutions that can provide protection during heatwaves) may
serve as a way of improving heatwave risk communication.

Interestingly both groups made few mentions to Uncertainty, as
well as to Dispositions and Support.

References:
Clayton, S., Devine-Wright, P., Stern, P. C., Whitmarsh, L., Carrico, A., Steg, L., Swim, J., & Bonnes, M. (2015). Psychological research and global climate change. Nature Climate Change, 5, 640-646. doi: 10.1038/nclimate2622; Domingos, S., Gaspar, R., Teixeira da Fonseca, H., & Marôco, J. (submitted). DecodeR Framework: data
collection and coding for demands and resources appraisal in extreme weather events. Submitted to PsyEcology; Tomaka, J., Blascovich, J., Kibler, J., & Ernst, J. M. (1997). Cognitive and physiological antecedents of threat and challenge appraisal. Journal of Personality and Social Psychology, 73, 63-72. doi:10.1037/00223514.73.1.63; WHO (2015). Heatwaves and health: guidance on warning-system development. Geneva, Switzerland: Chair, Publications Board. ISBN:9789263111425
The first author work is financed by FCT (PhD grant: PD/BD/128512/2017).
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Introduction
 Due to frequent attacks by terrorist organizations in various locations at an
European and global level, it is crucial to understand how people respond to the
present phenomenon. The present study, the data collection will be obtained by
the messages present on Twitter, seeking only to investigate the phenomenon of
the Attacks to Paris with the phenomenon of terrorism, observing this cooccurrence and identifying possible cases of negative affect, which coping
strategies used , the presence of threat and fear in people's discourse, or if, on
the other hand, they consider such events angry and challenging.
 The internet and social media have proved to be a rich data collection source of
reactions to social events, due to the spontaneous and natural character of their
expressions (Gaspar et al, 2016).
 This extraction process is important for the analysis of the content and its
possible divergence in the themes and information exchanged by the users
(Neuendorf, 2002), at a time when there was a possible event with links to
terrorist phenomena, and in the changes that can be made observe in terms of
perceived risk.
 Qualitative thematic content analysis of tweets focused on readers evaluation of
events as threats (demands perceived as higher than available resources to cope)
or challenges to cope with (demands perceived as lower than available resources
to cope) (Blascovich & Mendes, 2001).

Results
Frequency Percentage

Valid
Percentage

Cumulative
percentage

166

12,6

12,6

12,6

Expressions of support, compassion / sadness / homage
and hope

829

62,9

62,9

75,4

Patriotism, Values / Social Identity and Appeal / Homage
to Paris

204

15,5

15,5

90,9

Feelings of Fear, Panic and Shock

88

6,7

6,7

97,6

Feelings of Anger, Revolt and Discouragement

32

2,4

2,4

100,0

1319

100,0

100,0

Valid Anticipation of Danger / Alert / Concern and deliberation
about the event

Total

Method
Participants
This study evaluated initially 1625 tweets, but according to the established criteria,
only 1319 tweets were used, concerning that case study that various according to
the perception of each individual and the type of attack in question, of an
attributable terrorist cause: Paris Attacks. The research was based on news stories
whose language was French.

Materials
678 tweets were extracted from various news pieces, associated to the case study,
obtained by the messages coming from the tweets referring to the thematic
variable, in the first hours / days after the attacks. – e.g. “Paris attaquée à plusieurs
endroits, au moins 18 morts et une prise d'otages au Bataclan. Une véritable
tragédie aux conséquences terribles.

Procedure
Data extraction: News pieces were selected to be representative of the event/case
study, either on the day of the occurrence or the subsequent days depending on
their availability, but no longer than three days after the event.
Qualitative analysis: The study followed a mixed content analysis approach,
including both on a 1) data-driven open coding procedure to identify emerging
themes from the tweet and a 2) theory-driven closed coding procedure to identify
theoretically grounded themes from the tweets. The present sample will be
generalized to a specific population of users, being selected in a random way but
following a chronological logic and related in terrorism terms / areas. This process
takes into account the use of Twitter that writes or exchanges information related
to risk, perception and terrorism, in which the study seeks to collect and examine
the respective reports related to the event of the Attacks in Paris.

After the analysis of the results, we verified that there were significant differences
in the temporal distribution of the tweets when the 5 categories of tweets
considered were analyzed (X2KW (4) = 114.12, p <0.01, N = 1315). By performing a
test for comparison of the average orders (Tukey), it was verified that there are
significant differences between the temporal order in which the tweets of the
category of "Feelings of fear, panic and shock" appear and all the other categories
of tweets. The tweets of this category appeared in a temporal order significantly
earlier than the other tweets of the other categories (α = 0.05).
Thus, the data suggest that tweets for "Feelings of fear, panic, shock" appear at a
later date, followed by "Anticipation of Danger / Alert / Concern and deliberation
about the event", followed by the tweets related to "Expressions of support,
compassion / sadness / homage and hope, "and finally" Patriotism, Values / Social
Identity and Appeal / Homage to Paris. " Demonstrative tweets of "Feelings of
Anger, Revolt and Discouragement" tend to emerge at the same time as
"Anticipation of Danger / Alert / Concern and deliberation about the event" and
"Expressions of support, compassion / sadness / homage and hope."

Discussion & Conclusions
 The results showed different evaluations of tweets, resulting from these
categorizations emerged five blocks of categories.
 Of all categories, the one that featured the most tweets was "expressions of
support, compassion / sadness / homage and hope," and the first place in the
temporary order was the "Fear of Fear, Panic and Shock" category.
 The data suggest that aspects such as the denial of such events, inability to
respond, demands and demands from government bodies, policies and
institutions linked to our security, also blaming those who commit such acts, in
addition to showing support, compassion, sadness by what happened, honoring
the victims and their cultural patterns, values and identity, are present in events
related to the spread of terror or loss of life.
 In general, there were a considerable number of people who use these media as a
way to react to a crisis, since social media has become an innovative resource
where the interaction between people is possible in the sources of information
(Gaspar et al. ., 2014). Thus, this means by allowing personalized messages,
facilitates feedback, reduces ambiguity and uncertainty. And in these situations of
violent crises the use of these means is visible to connect with others, seeking
and sharing information, as a way of understanding the events and expressing
empathy (Heverin & Zach, 2012; Kaufmann, 2015; Labirintor et al., 2015 ,
Omilion-Hodges & McClain, 2016).
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Share more to feel less:
Social sharing of emotion as a strategy to cope with
threatening health risks information
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1. Introduction

Catholique de Louvain

3. Results

Threatening health-risk communication is emotion-eliciting and
can become ineffective by causing avoidance (e.g. Brown, &
Locker, 2009). A natural strategy that can be used to transpose
this emotional barrier is to share emotions (e.g. Rimé, 2009).
We propose that, after being exposed to threatening health risk
communication, individuals feel the need to share their
emotions with others; and that emotional sharing buffers

Figure 1.
Feeling upset by health risk and
sharing condition

Figure 2.
Number o words shared by health risk

negative emotions. We also suggest that more severe health
risks elicit more intense emotional responses, produce a
greater need to share and a more intense sharing behavior.

Cancer information elicited more negative emotion than

This way, by sharing their emotions, individuals may be

diabetes, F(1,158) = 14.98, p < .001, or cold information,

decreasing their avoidance of important risk communication.

F(1,158) = 94.03, p < .001 (e.g. see Figure 1). Cancer risk
information also caused a higher need to share, F(2,170) =
6.13, p = .003, η2part = .07, and a greater sharing behavior

2. Materials and Methods

about the heath risk (for those in sharing condition), than
Participants: 120 participants, M = 28.01 years, SD = 2.80;
77% female, randomly assigned to one of six experimental
conditions: 3 health risks information (cold, diabetes, cancer) x

diabetes or cold information (see Figure 2). Those who had
the opportunity to share felt less upset after doing so than
participants in the non-sharing group F(2,158) = 3.49, p =
.033, η2part = .04 (see Figure 1).

2 sharing condition (sharing, non-sharing)
Procedure:
Participants assisted a video about a disease

while the

4. Discussion

confederate was assigned to a filling task (3 minutes). They

The research results support the notion the greater the

were taken to the same room and left alone for 5 minutes:

threat a health risk represents, the more intense the

Sharing condition: with no instruction (the interaction was

negative emotions it will elicit. This implies that information

observed and coded) Non-sharing: to perform a filling task

about greater health threats will be more avoided and that

without talking to each other.

it is important to study and promote effective emotion

Health risks selection, from less threatening to more

regulation strategies. Our result also pointed out that

threatening, was based on a previous study (Camilo, & Lima,

people seek to decrease the intensity of the emotion

2010).

associated with the threat via the interaction with others

Measures: Emotion (3 items from the Differential Emotion
Scale; Izzard, 1972); Need to share (3 items; Brans, et al.,
2013); Observed sharing behavior

and that, sharing emotions with other had a beneficial
effect on negative emotions.
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ENVIRONMENTAL
INFORMATION IN THE
SPANIH MEDIA AND SOCIAL
MEDIA IN 2018
Juan Ignacio Cantero de Julián

Scientific reports not only indicate
that there is a negative climate
change but also that man is the
main cause of it.
Climate Change and the
environment are issues that
should involve all social agents
with capacity for action because of
their vital importance for human
subsistence. The media is one of
them, but they are hesitant and
little focused on the matter.

METHODOLOGY
The methodology used, will be the analysis
of quantitative content of journalistic
pieces that are disseminated in the media.
the sample is delimited to the year 2018.
2 printed newspapers

2 television channels

OBJECTIVES
To identify the frequency and
space or time devoted to the
media, as well as the
environmental issues that are
covered in the media.
To locate informational
differences in the coverage
between traditional and
digital media

EXPECTED RESULTS
To get a diagnosis of environmental
media coverage
To start the creation of a media
observatory with the support of
Monterrey Institute of Technology
To provide some basic proposals for
the academic training of journalists in
the environment

2 radio stations

2 native digital newspapers

Transversal study through two
social media
Cassany, R., Cortiñas, S., &
Elduque, A. (2018).
Communicating Science:
The Profile of Science
Journalists in Spain.
Comunicar: Media
Education Research
Journal, 26(55), 9-17.
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National Observatory for Emerging Risks (ONRE) - A new challenge
Filipa Melo de Vasconcelos 1, Maria do Céu Costa 2, Rui Gaspar 3 4, Isabel Castanheira 5, Maria Eduardo
Figueira 6, Maria Manuel Gil 7, Ana S. Fernandes 2, Pedro Nabais 1
1 Autoridade de Segurança Alimentar e Económica (ASAE). 2 CBIOS, Universidade Lusófona Research Center for Biosciences & Health Technologies. 3 Católica Research Centre for Psychological, Family
and Social Wellbeing (CRC-W), Universidade Católica Portuguesa. 4 Universidade do Algarve, FCHS. 5 Instituto Nacional de Saúde Doutor Ricardo Jorge. 6 Faculdade de Farmácia - Universidade de Lisboa.
7 MARE – Marine and Environmental Sciences Centre, ESTM – Polytechnic Institute of Leiria (IPLEIRIA).

Emerging societal issues

Background
An emerging risk to human, animal and/or plant health is understood as a
“risk resulting from a newly identified hazard to which significant
exposure may occur or from an unexpected new or increased significant
exposure and/or susceptibility to a known hazard” (EFSA 2007).

EFSA’s IER process
(Afonso, 2017)

EFSA’s emerging risks
definition (Afonso, 2017)

Food supplements
Mycotoxins

“Emerging risks may be issues that are perceived as potentially significant,
at least by some stakeholders or decision-makers, but their probabilities and
consequences are not fully understood or appreciated” (Florin, 2013; p.319).

ONRE – Goals & network

Imported products
Organic products
Bromine

Share best practices, knowledge & experience to coordinate
common multidisciplinary approaches to reduce the “gap”
between risk evaluators, risk managers and risk communicators.

…

FOOD SAFETY
HEALTHY
POPULATION
SOCIETY
WELLBEING

• Identify emerging risks with a focus on the food chain and its
systemic influences in health and the environment, in close cooperation
with EFSA’s Emerging
Risks
Exchange
Network and other
organizations, stakeholders and consumers.
• Consider a risk perception dimension as part of the “emerging risk”
definition, to support risk managers/communicators in taking effective
and timely prevention measures to protect consumers.
• Achieve an early identification of future risk assessment
challenges, supported by early warning and foresight systems.
• Facilitate scientific knowledge production, training and
communication activities, even when under uncertainty, with national
and european/international projection in line with the EU-RAA priorities.
Clinicians
Toxicologists,
Analists
Microbiologists
Virologists
Chemists
Veterinarians
Psychologists
…

1st meeting
10/03/2018

(EFSA, 2018)

Future steps
Creation of the Iberian Emerging Risks Network (RIRE) based
on the Red Nacional de Riesgos Emergentes (Spain) and
Observatorio Nacional dos Riscos Emergentes (Portugal).
Strengthen cross country multidisciplinary network and
collaborations on emerging risks identification.
An example: Eurocigua Project - "Risk characterisation of
Ciguatera Food Poisoning in the EU“ – 14 European organizations
of 6 countries aim to characterize the emerging risks associated
with the world leading non-bacterial food-born disease caused by
seafood consumption.
Facilitate evidence-based nutrivigillance
communication strategies.

systems

&

risk

Afonso, A. (2017). EFSA Emerging Risks Activities. Communication presented at the ECVPH Annual Conference, 2-4 October 2017 - Liege, Belgium.
Costa, M.C., Goumperis, T. et al. (2017). Risk identification in food safety: Strategy and outcomes of the EFSA emerging risks exchange network (EREN) 2010–2014. Food Control, 73, 255-264. doi: 10.1016/j.foodcont.2016.04.045
European Food Safety Authority, Afonso A, García Matas R, Maggiore A, Merten C and Robinson T, (2017). Technical report on EFSA’s Activities on Emerging Risks in 2016. EFSA Supporting publication. EN-1336. doi: 10.2903/sp.efsa.2017-EN-1336.
Florin, M.V. (2013). IRGC’s approach to emerging risks. Journal of Risk Research, 16, 315-322. doi: 10.1080/13669877.2012.729517
Joint FAO/WHO food standards programme, executive committee of the codex alimentarius commission. Available at: http://www.fao.org/tempref/codex/Meetings/CCEXEC/CCEXEC66/ex66_03e.pdf
European Food Safety Authority, Donohoe, T., Garnett, K., Lansink, A., Afonso, A. & Noteborn, H. (2017). Emerging risks identification on food and feed. EFSA Scientific Report. EN-1336. doi: 10.2903/sp.efsa.2017-EN-1336.

27908

UNITED AGAINST THE TERROR:
Indicators of the normative deviation, demands and resources
perceived in the psychological adaptation to terrorist events
a,

Inês Duarte

Rui Gaspar

b

a William

James Center for Research, ISPA-Instituto Universitário
b Catolica Research Centre for Psychological, Family and Social Wellbeing (CRC-W), Universidade Católica Portuguesa

Introduction

❑ Expressions of perceived norm deviation: “Attentat près du stade de France deux blesses ça

The phenomenon of terrorism is one of the greatest humanitarian crises facing contemporary
civilizations and, for this reason, it is imperative to explore how citizens cope with the demands
posed by terrorist attacks, as well as how they estimate themselves to react in an event that they
may come to witness in the future (Flannery, 2017). Due to the terror that is generated from
terrorist attacks, it becomes urgent to explore how citizens adapt to the occurrence of these
events, which are typified as unexpected and potentially stressful, with the hope of knowing, in
the future, which coping mechanisms, as well as resources, on a social level, are more effective
in managing different levels and types off stress. To achieve this goal, this research aims to have
a multi-method approach, based on the Biopsychosocial Model of Challenge (e.g. Blascovich &
Mendes, 2000) the exploitation of resources and perceived requirements: 1) during a terrorist
attack (Study 1), and 2) retrospectively based on a past reaction and prospective, by estimating
the future possibility of witnessing a terrorist attack (Study 2).

Method

Qualitative Analysis

Procedure

Particip
ants

Study 1 (“Norm-deviation” situation)

Study 2 (“Normative” situation)

promet pour l euro..Eh ya une fusillade dans le 10 ème!!! Encore une fusillade ptn”.
❑ Threat Evaluations: “#FH décrète l'état d'urgence et la fermeture des frontières comme si la
#France était en guerre ... Les attaques de paris frappent l'humanité et les valeurs universelles....
#PrayForParis...”.

Study 2 (“Normative” situation)
Quantitative Variables

1

1.Personal Social Capital

1

2. Social Capital
Investment

.227*

1

3. Government Support

.174

.037

1

4. Negative Affect

-.133

-.109

.013

5. Trust in Authorities

1625 online comments during the Paris A sample of 107 participants between 18terrorist attacks (2015).
62 years (M=31,33; DP=11,40), with a
mean of 16,83 schooling years.
Data were extracted based on criteria (with
descending preference order): 1) Geographic
information registered in the author's profile;
2) Geographical coordinates indicated by a
device with permission for geographical
location (i.e., mobile phone), and 3)
Language of publication (French). In
exception, only publications from public
profiles were considered.

Participants answered a questionnaire
focused on collecting their appraisals of
demands and social resources about
terrorist attacks.

The linguistic codification was based on the
linguistic codification of the data
contemplating the assessment of a set of
categories: (1) adjectives; (2) adverbs; (3)
names; (4) state verbs; (5) state action; (6)
interpretative action verbs and (7)
descriptive action verbs.

The data collected allowed a regression
analysis to test: 1) If the retrospective
impact
of
terrorist
attacks
(IES
Retrospective) was associated as a predictor
of the prospective impact of terrorist
attacks (IES Prospective); 2) If some social
resources (Personal Social Capital,
Investment
Social
Capital,
Social
Dominance
Orientation,
and
Risk
Perception) was perceived as being
effective to deal in the face of terrorist
attacks.

Results

2

3

4

5

6

8

9

1

.197* .272** .485**

.106

1

6. Risk Perception

.023

.020

-.187

-.172

-.126

7. IES Retrospective

-.059

-.069

-.246*

-.116

-.199* .279**

8. IES Prospective

-.003

-.048

.002

-.176

-.167

-0.99

.021

-.172

-.119

-.083

9. Social Dominance
Orientation
Note: *p=<.05; **p<.01

7

1
1

.277** .420**
.111

.118

1
.054

1

Discussion & Conclusions
❑ In the analysis of study 1, we could notice, at the beginning of the terrorist event, the presence of
more expressions of threat, with a greater perception of demands and few resources, compared to
the end of the event.
❑ The retrospective impact of events showed to be a significant predictor of the prospective impact
of events.
❑ From the sphere of social resources, we verify that the variable “Risk Perception” was the only
demand who was a predictor of the way people perceived their future reaction towards terrorist
attacks.

Study 1 (“Norm-deviation” situation)
R/D index

100

❑ We propose future studies, with the same orientation guideline and purpose but who aim to
compare the results between countries who had no terrorism history from those who had, in order
to see the main differences at the level of resources and demands perceived.
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Risk Analysis in Climate Change
Humans´ Role in the

th
5

Assessment Report (AR5) of IPCC

Karmele Herranz-Pascual. TECNALIA Research & Innovation
The IPCC (Intergovernmental Panel on Climate Change) is the international reference body when talking about Climate Change.
The IPCC is open to all member countries of the United Nations (UN) and World Meteorological Organisation (WMO). Currently
195 countries are members and thousands of scientists from all over the world contribute to the work of the IPCC.
The AR5 is the most comprehensive assessment of scientific knowledge on Climate Change since 2007.
Climate Risk is the key point of Climate Change Approach of IPCC

“Risk is the potential for consequences where something
of value is at stake and where the outcome is uncertain,
recognizing the diversity of values”

The IPCC involves 3 Working Groups (WG):
I. Physical Science Basis
II. Impacts, Adaptation, & Vulnerability
III. Mitigation

Risk Conceptual
Approach
Risk is often represented as probability or
likelihood of occurrence of hazardous
events or trends multiplied by the impacts
if these events or trends occur.

The 5th Assessment Report of IPCC (2014)

In the report, the term risk is often used to refer to the potential, when the outcome is uncertain, for
adverse consequences on lives, livelihoods, health, ecosystems and species, economic, social and
cultural assets, services and infrastructures.
RISK = Probability (Hazard) * Impact (or consequences)
IMPACT = f (exposition, vulnerability)
VULNERABILITY = f (sensibility, adaptation capacity)

Illustration of the core concepts of the WGII AR5

Content Analysis - The dual and disconnected role of humans: causer & sufferer
CAUSER:
Words associated with the term "Human"

SUFFERER:
Glossary terms analysis

The negative influence of human on climate system is
shown by content analysis of the most relevant
chapters and terms of AR5. The "Human" term
appears 165 times.

On the other hand, the
document is focus on risk and
impact of CC on Natural and
Human Systems.

The words most frequently associated to human
term are system (59), that is neutral, and others
with negative connotation as influences,
contributions, interventions, pressures, activities,
or induced warming, degradation or
land-use change (57).

And when talking about risk
or impact, humans seem like
sufferers of the possible
dangers of exposure to
extreme weather and climate
events, and climate change.

The terms that refer to effect of climate changes on
human are more scarce: human health (24).

Conclusions

References

I. Lack of clarity in some definitions
• RISK: “is the potential for consequences

where something of value is at stake and
where the outcome is uncertain, recognizing
the diversity of values”.

• Difference between RISK and IMPACT is
not clear: i.e. Risk Approach graphic.

• SENSIBILITY: not appear in the glossary,
only into definition of VULVERABILITY.

II. Humans´ role in AR5-IPCC
• DUAL, like in Environmental Psychology
• But the two part appear disconnected
• CC affect to Human System
• Human activities show as main cause of
CC
• Problem: individual behaviours?
• and what about political influence and
economical pressures?

TECNALIA

Contact Information:

Parque Científico y Tecnológico de Bizkaia
c/ Geldo - Edificio 700
E-48160 Derio - Bizkaia (Spain)
www.tecnalia.com

Karmele Herranz-Pascual
Phone.: +34 69 770 22 24
karmele.herranz@tecnalia.com

III. Environmental Psychology
We believe EP could make relevant
contributions mainly in the WG-II of IPCC
(Impacts, Adaptation, & Vulnerability),
contributing to the integration of the social and
human perspective in the study of climate
change.
Today, climate change still has a poor social
approach, despite the adverse effects of it on
the world population.

IPCC, 2014: Climate Change 2014: Synthesis
Report. Contribution of Working Groups I, II and III
to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change
[Core Writing Team, R.K. Pachauri and L.A. Meyer
(eds.)]. IPCC, Geneva, Switzerland, 151 pp.
Feliu, E., García, G., Gutiérrez, L., Abajo, B.,
Mendizabal, M., Tapia, C., Alonso, A. 2015. Guía
para la elaboración de Planes Locales de
Adaptación al Cambio Climático. Oficina Española
de Cambio Climático. Ministerio de Agricultura,
Alimentación y Medio Ambiente. Madrid, 100 pág.
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METAPHORS ON CLIMATE CHANGE AND
ITS INTERPRETATION BY CITIZENS
Josep Espluga Trenc 1
Ana Prades 2

OBJECTIVE

Arantxa Capdevila 3
Jordi Farré

3

(1 Universitat Autònoma de Barcelona; 2 CIEMATCISOT; 3 Universitat Rovira i Virgili)
S R A E - I B E R I A N C H A P T E R C O N F E R E N C E
S E P T E M B E R 6 - 7 , T O L E D O
( A B S T R A C T C O D E : 2 7 8 1 2 )

Unlike other environmental risks, the Climate
Change is not directly observable by the majority
of the population, who usually lack direct
experience of its effects. Therefore, social
communication of this phenomenon requires a
high use of narrative devices and linguistic
abstractions, among which metaphors.

ANALITICAL FRAMEWORK

Our objective was to study the use of metaphors
on climate change in the Spanish press, and their
citizen’s interpretations

Metaphor plays a major role in the construction of the social and political reality, since it
helps to understand the world in which one lives by allowing to know a new reality -the
target domain- from the already known realities -the source domain- (Mio, 1997; Musolff,
2004).

METHODOLOGY

According to Musolff (2006) metaphorical focalizations / groupings constitute
'scenarios', which are characterized by being a set of assumptions made by competent
members of a discursive community about "typical" aspects of a situation.

1)

Analysis of the metaphors appeared in the Spanish
press during the celebration of the Climate
Change Summit in Paris (3-10 December 2015).
Newspapers: “El País”, “El Mundo” and “La
Vanguardia”. Period: November 28th – December
11th, 2015.

2)

Reconvened focus groups (2 groups, 8 people
each, one with climate skeptics and the other one
with concerned people), following the STAVE
method (Systematic Tool for Behavioural
Assumption, Validation and Exploration). Each
group met three times over a month, a period
which coincided with the aforementioned Paris
Summit, and in between all the participants filled a
diary with their reflections about the news and its
metaphors.

The argumentative and persuasive capacity of the metaphor is directly related to the
'scenarios', since they capture the attitudinal and argumentative tendencies of the
different interpretive communities (Musolff, 2004).
In our study, the 2 citizens’ groups have developed the scenarios of each of the
detected metaphors through a debate with a set of questions like that:
-

Who or what starts it? (the ‘way or movement’, or the ‘war or battle’)
Does it started by own will or is there someone or something that prompted it?
Why does it start?
Is there someone or something that
helps?
Is there a rival?
Is there someone who opposes? Why?
Is there someone to help them to
oppose?
Who or what does it benefit?
Is there a reward or sanction?
Who rewards and who punishes? How?

RESULTS
Press analysis:
When talking about 'Climate Change' the analysed newspapers used two fundamental
metaphors:

CONCLUSIONS
1) The narratives created by citizen groups show a
high degree of depersonalization. This may have
relevant implications for climate change adaptation
and mitigation policies.
-

‘Way or movement’ metaphors: “Ralentizar”, “ha sufrido una pausa”,
“frenar”, “recorrer”, “punto de no retorno”, “camino”, “tropezar”, “dirección
correcta”, “acelerar”, “echar encima”, “contener”, “riendas”, “tropezar”.
‘War or battle’ metaphors: “Amenaza”, “tregua”, “desafío”, “lucha”,
“batalla”, “arma”, “impacto”.
These seem be the two main 'source domains' through which Climate Change is
defined in the analysed Spanish media.
Citizens’ narrative of the metaphors:
Both in the narrative development made by the participants of the metaphor of the
'way / movement' and in that of 'war / battle’, the citizens make a distribution of roles
and actions from which they remain excluded.
The image that the press transmits and people manage about Climate Change does
not include any concept (barely) that challenges the population. So, Climate Change is
mainly perceived as a matter of large public and private corporations in the
international arena. Citizens tend to consider it as a question of 'states', 'countries', 'large
companies', 'international organizations', etc., but not of individual and concrete actors.

-

On the one hand, those policies aimed at
promoting changes in everyday behaviours are
going to meet with the lack of understanding of
the population, since the story that has been
constructed exempts them from assuming
individual responsibilities.
On the other hand, policies aimed at making
changes in the energy, industrial, technological
system, etc., run the risk of not finding enough
popular support because of a definition of the
problem that does not incorporate people with
sufficient clarity.

2) The two metaphors identified refer to very different
elements (from CC). This means that Climate Change
is something difficult to conceptualize and imagine,
both for the press and for the public, which allows
very creative connections, giving a wide margin of
freedom to subjects to create and give them
meaning.
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Psychometric properties of an
instrument to measure Psychological
Distance of Climate Change
Susana Almagro Berenguel
Pablo Olivos Jara
Universidad de Castilla-La Mancha
INTRODUCTION
There are psychological barriers that are preventing the seriousness of
environmental problems from being perceived. Psychological distance is
a variable to be taken into account to study psychosocial factors that are
involved in risk perception of environmental problems. Based on
Construal Level Theory (Lieberman & Trope, 2008), explains that the
subjective experience of people about the world that surrounds them is
conditioned by their psychological perception. The psychological distance
of the objects joins with the mental conceptualization of them.
Objects perceived psychologically close are
interpreted more concretely, paying attention to
the details.

Psychologically distant objects perceived, are
interpreted more abstractly focusing on the
whole as a "big picture".

Figure 1.- Measure model for psychological distance scale Model 2,
and comparative results about the adjustment of the models

Table 1.- Convergent validity by correlations between
psychological distance factors and comparative scales

Climate change is a real threat whose effects are global in scope. It is a
perceived risk as something distant for the population with respect to four
dimensions: temporal, geographic, social and hypothetical or uncertainty.
(Spence, Poortinga & Pidgeon, 2012).
METODOLOGY
Aim: Validate a scale that measures psychological distance in relation to
climate change in Spain. Analyze their psychometric properties and their
relationship with the rest of the variables.
Participants: 134 people, 14 - 66 years old (M=26.3; SD=9.49); 63.9 %
womens (n = 85). 98.6% of the sample are residents of Castilla-La
Mancha (n = 131). 33.6% are considered natural from a rural
environment (n = 45).

Table 2.- Mean differences in the psychological
distance by skepticism about climate change

Instrument: online survey (Google Drive Forms), composed by
sociodemography questions, skepticism about the anthropogenic of
climate change, place attachment (Ruiz, Hernández, e Hidalgo, 2011),
pro-environmental behavior (Olivos, Talayero, Aragonés, y Moyano,
2014), environmental identity (Olivos y Aragonés, 2011) and 16 ítems
psychological distance scale (Jones, Hine & Marks, 2017) which
measure four distance domains of geographic, temporal, social, and
uncertainty.
Procedure: Exploratory Factor Analysis EFA (SPSS24), Confirmatory
Factor Analysis CFA (SmartPLS3), correlations and mean differences.

RESULTS
 EFA show four factors with the 45.2% of the variance. Items
distribution in factor doesn’t fit with the Jones et al (2017) model,
except the geographic distance.
 Was conducted two CFA. Model 1 with the original Jones’s model
(16 items), and another improved (14 items) deleting some items and
moving others to dimensions according to results of EFA. The
second model got a better index of internal consistency for each
dimension, than the first, but doesn't reach recommended
international parameters.

DISCUSION & CONCLUSIONS
 The psychometric properties of the scale don't reach the optimal
results shown in previous studies. Probably, this is due to a bad
comprehension of some items.
 Despite this, the relations with comparative scales go in the way of
literature, particularly the negative correlation between uncertainty
and pro-environmental behavior (O´Connor, Bord & Fisher, 1999), as
well as the discrimination according to skepticism about climate
change.
 We recommend studying in deep the scale, maybe testing the
original pool of items of Jones et al (2017), composed of 26 items,
and improving their translation with a cultural adaptation.
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DeCodeR: A framework for assessing demands and resources
perceptions about extreme weather events
Samuel Domingos a, Rui Gaspar b,c, João Marôco a, & Hugo Fonseca d
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b Catolica Research Centre for Psychological, Family and Social Wellbeing (CRC-W), Universidade Católica Portuguesa
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d ISCTE-IUL, Instituto Universitário de Lisboa

Introduction

Coding Framework for Demands and Resources (DeCodeR)

Resulting from environmental (e.g. climate change) and social
changes (e.g. occupation of previously inhabited areas), reports
of extreme weather events (e.g. heatwaves, droughts, storms,
floods) with consequences to human populations have been
increasing (IPCC, 2014; WEF, 2017). This highlights the need to
accurately communicate the demands posed by these events
and the available protective resources that citizens can use to
cope with them (Clayton et al., 2015; Swim et al., 2011; IPCC,
2014; WEF, 2017). Understanding the demands and resources
perceived by different citizens and organizations (e.g. citizens,
civil protection agents) regarding different extreme weather
events occurring in different geographical locations, may serve as
a step for improving risk communication (e.g. by reducing the gap
between citizens and experts). To achieve this goal, we propose
a theory-driven data collection and coding framework (DeCodeR)
for assessing demands and resources perceptions about extreme
weather events, grounded on the Biopsychosocial Model of
Challenge and Threat (e.g. Blascovich & Mendes, 2000).

1st Order

2nd Order

3rd Order
Physical
Psychological

Danger

Life Threat
Social
Ecological
Vulnerability

Demands

Metabolic
Effort

Behavioural
Psychologic
Financial

Uncertainty

1st Order

2nd Order

Situational
Response
3rd Order
Tangibles

Data collection procedures

Places

Focusing on heatwaves as an example of an extreme weather
event, a interview protocol was developed to explore human
perceptions of Demands and Resources about these. The
protocol, was applied to a sample of 159 (33 male; 126 female)
participants, with ages between 18 and 88 years old (M = 41.86;
SD = 25.48), recruited through non-random sampling.

Knowledge,
abilities & skills

Physical
Psychological
Behavioural

Resources

Dispositions

Traits & States
Cognitions & Motives
Emotional

Data coding procedures

Informational
Support

The coding followed a theory driven content analysis procedure
using operationalizations of Demands and Resources categories
based on the Biopsychosocial Model of Challenge and Threat
(e.g. Blascovich & Mendes, 2000).

Motivated
Performance
Situation

Instrumental
Spiritual
Institutional

Overall, the proposed framework has the flexibility of being
adjustable to different target populations/samples and different
extreme weather events.

Explicit or implicit mentions to Demands or Resources were
coded by two independent judges, followed by the assessment of
interrater reliability. Upon achieving acceptable levels of interrater
reliability, the independent judges jointly identified third order
categories allowing a better specification of Demands and
Resources, and created the DeCodeR codebook (Domingos,
Gaspar, Teixeira da Fonseca, & Marôco, in press).

Allows comparison between populations/samples and the
creation of different typologies of existent (e.g. prevalent)
demands and resources perceptions.
Studies can be developed to explore civil protection agents (e.g.
police, firefighters, decision makers) as well as citizens
perceptions (e.g. lay people), regarding specific extreme weather
events, allowing comparison and identification of communication
and intervention needs.

References:
Blascovich, J., & Mendes, W. B. (2000). Challenge and threat appraisals: the role of affective cues. In J. Forgas (Ed.), Studies in emotion and social interaction, second series. Feeling and thinking: the role of affect in social cognition (pp. 59-82). New York, USA: Cambridge University Press. ISBN:
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On pharmaceuticals in the environment:
Combining expert and lay people risk perceptions
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The presence of pharmaceuticals in the
environment is a problem of increasing concern
and that might be amplified with the continuous
global population increase and the rising life
expectancy. Pharmaceuticals can be introduced
into the environment through wastewater, by
excretion from individuals consuming these
pharmaceuticals, from uncontrolled disposal (e.g.
discarding pharmaceuticals into toilets), from
agricultural runoff from livestock manure, and
through the pharmaceutical industry1.
The goal of this work is to contribute to risk
communication
and
management
of
pharmaceuticals in the environment by applying
the psychometric paradigm of risk perception.

Psychometric Paradigm
This paradigm is a classic approach in risk
perception that assumes risk as subjectively
defined by individuals, reflecting a wide array of
psychological, social, institutional, and cultural
factors that can be quantified using an
appropriate psychometric survey methods2. It
has been replicated many times and risk
perception is usually well explained for by its
factors. However, there are some criticisms to
this approach that need to be taken into
account3, such as targeting undifferentiated risk
and explaining risk analysis using aggregatedlevel analyses to predict risk perception.
Furthermore, its claim that the processes
underlying risk perception are qualitative
different for lay people and experts has been
proven inaccurate 4,5. Experts appear to exhibit
the same structure and level of risk perception as
the public. Differences emerge only when
experts assessed the specific risks they were
responsible for assessing or managing. As such,
the psychometric paradigm should be useful to
describe and compare the assessments of lay
people and experts.
In this study we applied the psychometric
paradigm to describe and compare risk
assessments of lay people and experts from
Portugal, Spain, and France of four hazards:
pharmaceuticals in the environment in general,
treated wastewater, drinking water, and crops.
The goal was to find a common ground for risk
communication and management and to explore
the predictive validity of the psychometric
paradigm in environmental and health risk
perception and in lay people’s willingness to
support mitigation measures.

Cooperar está nas suas mãos
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Universidad Complutense de Madrid, Faculdad de Psicologia
4Université de Perpignan, Laboratoire BAE-LBBM

Method
Survey by questionnaire
Lay people sample. 509 respondents from
Portugal (30.8%), Spain (35.6%), and from France
(33.6%) responded to the survey; recruitment
with similar quotas for sex, age groups, and
educational level. The data of each country was
weighted for sex, age groups, and education,
based on the Eurostat information for the
populations.
Expert sample. 150 topic experts (water, waste,
pharmaceuticals, agriculture,…) from Portugal
(24.7%), Spain (48%), and France (27.3%).

The predictive validity of the psychometric
dimensions was analysed at individual-level.
Risk perception was explained, particularly for lay
people and for the environmental risk of
pharmaceuticals in the environment (Table 1). This
confirms that more personal health risks are not
well tapped by the undifferentiated psychometric
dimensions, and suggests other factors might be
relevant for expert’s perception of pharmaceuticals
in the environment.
Table 1. Multiple Regression Analyses
Psychometric dimensions

B
Environmental RP

Measures.
Psychometric
dimensions;
environmental and health risk perception towards
pharmaceuticals in the environment, wastewater,
drinking water, and crops; willingness to support
measures; preferred measures to reduce
pharmaceuticals in the environment.

Results & Discussion
Mean ratings of the eight psychometric
dimensions were aggregated by hazard
(pharmaceuticals in the environment, wastewater,
drinking water, crops) and were factor analysed
distinguishing between the ratings of lay people
and experts from the three countries.
Two factors explaining 76.04% of variability
emerged: dread and unknown (Figure 1). Factor
unknown is particularly interesting because it
illustrates the differences experts and lay people.
in comparison to experts, lay people perceive
higher knowledge by those exposed, higher
voluntary exposure and control over hazards,
thereby suggesting higher individual agency to
deal with risk, but that these hazards are less
known by science.

Health RP

Lay

Expert

Lay

Expert

0.07

0.11

0.22***

-0.09

Nature of risk (common / dread)

0.14***

0.12

0.08

0.12

Severity of consequences (no fatalities / fatalities)

0.36***

0.08

0.06

0.10

0.08*

0.17*

0.10*

0.06

Known by exposed (known / not known)

0.12**

0.19*

0.05

0.06

Voluntariness of risk (voluntary / involuntary)

0.24***

0.05

0.29***

0.10

Known by science (known / not known)

-0.23***

0.10

0.09*

0.02

0.10**

0.07

-0.15**

0.11

-0.12

-0.09

0.22

1.38***

-0.40***

0.10

-0.6

1.51***

.50

.18

.32

.18

44.76

3.72

21.01

3.69

Dread
Immediacy of effect (immediate / delayed)

Newness of risk (new / old)
Unknown

Control over risk (uncontrollable / controllable)
Country
Dummy Portugal
Dummy Spain
R2adjusted
F

Notes. RP = Risk Perception. *** p < .001, ** p < .010, * p < .050.

The psychometric dimensions also predicted lay
people’s willingness to support measures directly,
and indirectly through risk perception. As
previously, an environmental risk mediation model
explained more variability in willingness to support
measures than the health risk model (Figure 2).

Figure 2. Unstandardized regression coefficients. E = Environment. H = Health.
* p < .050. *** p < .010. *** p < .001.

The measure lay people preferred was “raising
public awareness about how pharmaceuticals
should be disposed”, suggesting many people might
still not be aware of this issue. The measures least
preferred was related to changes in the health area
suggesting people might not be willing to changes
in the health area and that the health benefits of
pharmaceuticals are undisputed.
Figure 1. Spatial representation of the hazards in Factor Dread and Unknown.
Unfilled bullets represent lay people, filled bullets represent experts. PIE
=Pharmaceuticals in the Environment. TWW = Treated Wastewater. DW =
Drinking water. C = Crops. PT = Portugal. SP = Spain. FR = France.

Relatively higher scores emerged for the hazards
pharmaceuticals in drinking water and crops, for
experts, and for respondents from France. Risk
communication would benefit from being
concrete about hazards, and differentiating
between experts and lay people of the three
countries.

Comments? Questions?
Silvia_luis@iscte-iul.pt
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Risk Perception of pharmaceuticals residues
released to the environment in senior residences
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Introduction: Pharmaceutical consumption can lead to a decrease of water quality, and as a result it could represent a threat to people’s health
and environment and to people’s quality of life. Pharmaceutical waste appears everyday through the metabolization of the same transforming the
own drugs in highly polluting chemicals reaching the river waters without being subject to any debugging (Zhang, Chang, Giannis, & Wang, 2013).
Senior residences in the European context, at least, have a high consumption of drugs posing a high pollution from sewage in origin and therefore
are subject to an urgent technological intervention to prevent the pollution of these waters (Lacorte et al, 2017). But this issue has not been
addressed by the technology or nor has been made an assessment of the risk perceived by managers, technicians and users of the senior residences
(Aragonés, Poggio, Pérez, 2018). A situation like this requires, in the face of a potential technological intervention, to know the risk perception
derived from the drugs treatments in the environment, and on the pharmacological effluents treatments of senior residences.
To improve the quality of the aquatic environment, the Innovec'EAU project is conducting a study of the wastewater discharges of establishments
for elderly people, especially retirement homes, located in the Southwest of Europe (SUDOE territory), to implement pilot technologies for treating
and monitoring drugs residues, and to communicate and raise awareness of the population. This project is part of a sustainable development
strategy and it integrates environmental, sociological and economic issues. These actions are facilitated with the engagement of institutions
specialized in care for elderly people in the consortium as associated partners, more precisely SYNERPA (France), SCML (Portugal), L'Onada and
Sant Joan de Deu (Spain), which are potential users of this technology.
Innovec’EAU innovative characteristics:
 From a scientific point of view:
• Match up a biological process and a physical method for an optimized reduction of
emissions of the establishments (prototype)
• Develop analytical tools for real-time process control of clean-up
 From a social & economic point of view:
• Protection of the aquatic environment, preservation of water resources
• Value the solar resource, widely available on the SUDOE territory
• Promotion of "green" clean-up and analysis techniques as part of a strategy of
sustainable development
• Communicate and raise awareness of population

Aims:
 Characterize and compare the
pharmaceutical residues generated
in establishments for elderly people
along the SUDOE territory.
 Develop a system for the treatment
and control of wastewater effluents.
 Analyze the conception of water
pollution generated by these
establishments in the SUDOE
territory and communicate.

Synoptic presentation:

Acknowledgement: The Innovec’EAU Project (SOE1/P1/F0173) is supported by Interreg SUDOE Programme through European
Regional Development Funds (ERDF).
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ABSTRACT
Natural hazards are increasing the socio-economic losses all over the world, usually because a wrong land use planning. Sendai Framework for Disaster Risk Reduction is prioritizing urban planning as well as
sectoral laws and regulations as preventive tools. However, the latter are not enforced in Spain, and master plans are not considering natural hazards. Public Administrations should be liable for the socioeconomic losses if they do not take into account the scattered natural hazards legislation. The specific legislation dealing with floods has recently been updated according to European Directives, meanwhile
earthquakes and ground movements legislation have not been implemented, probably because a low socio-economic impact of the former and a minimum impact linked to a single landslide. The prevention of
natural hazards in the Spanish urban planning is difficult, due to the scarce remission from laws to regulations and standards, which should establish methodologies and procedures for natural hazards reports
and maps. The existence of extralegal concepts and undefined legal concepts or the complexities of establishing the competence among different administrations make difficult to enforce the legislation.

Legislation is usually preventing NH through sectoral laws (and plans at local level)…
Most important enacted laws for preventing NH
(Garrido et al., in press)
1985

Civil Protection Law 2/1985
Water Act 29/1985
HPDR Royal Decree 849/1986

CONSTITUTION
PREDICTION
PREVENTION

PLANIFICATION

RESPONSE
REHABILITATION

Strategic Environmental Assesment

Land use restrictions
Floding áreas (RP 500)

Sectoral

Spatial and urban planning
Territorial

CP Basic Guidelines Royal Decree 407/1992

1995

National
Regional
Local

CP Basic Standards

Regional

Specific
Water

Consents

Water Act Recast text Legislative RD 1/2001

Special

Civil Protection

Non developable land
Natural hazards prone areas

Land Act 6/1998

Civil Protection

Sectoral

Subregional

Water act
Mines act

Basin Plan

Coast act

Flood risk management plans

URBAN PLANNING

Coasts

General Planning

Mines

Civil works legislation
Seismic building code
Technical building code

Development planning

FLOODS
EROSION/SEDIM. COAST
EROSION/SEDIM. CONTIN.
DAM BREAKEAGES
SUBSIDENCE
GEOTECHNICAL
LICUEFACTION
MASS MOVEMENTS
TSUNAMIS
SEISMIC HAZARD
VOLCANIC HAZARD

Directive 2001/42/EC
Strategic Environmental
Assessment

Seismic hazard
Flood hazard
Volcanic hazard CP PLANS
Specific hazard

Insurance

SPATIAL PLANNING

Civil Works
2005

Directive 2007/60/EC
Assessment and management
of flood risks

2015

EC

Housing

Land Act 8/2007

Environmental Sustainability Report
Hazard/risk maps

HPDR Royal Decrete9/2008

SNCZI

Plan

SEA Act 9/2006

Construction
Legislation

Land Act Recast Text Legislative RD 2/2008
Royal Decree 903/2010

Flood hazard and risk maps

Enviromental Assesment Act 21/2013

Strategic Environmental Report

Land Act Recast Text Royal Legislative Decree 7/2015

CPNS Law 17/2015

HPDR Royal Decree 638/2016

Legislation is not enforced
Technical guidelines are not compulsory
Liability is attributed to nobody
Competences among Administrations is complex

Natural hazards legal framework (Garrido et al., in press)

From (legal) theory…

Land use

Political and economical matters prevails over preventing NH
Natural hazards maps and technical reports are scarce
Force majeure is still argued
Extralegal/undefined legal concepts allow Council´s arbitrary decisión making

… but cities are growing to natural hazards prone areas

…to (illegal) practice

Above) Area (%) exposed to different natural hazards
in urban land.
Below) Area (%) exposed to translational slides and
rockfalls in the different kind of land.
Data from the city of Santander
Gypsum problems
Antropic landfills
Unstable slopes
Soft grounds
Translational landslides and
rockfalls

High hazard. Difficult prevention.
Construction not recommendable
High hazard. Possible corrective
measures
Medium/Low hazard

High hazard. Difficult prevention.
Construction not recommendable
High hazard. Possible corrective
measures
Medium/Low hazard

No risk

No risk

Karstic problems
No Natural hazards

Area (%) exposed to geotechnical hazard in
El Calerizo quarter (city of Cáceres): Left)
Urban land; Right) Developable land.

Urban land

Town planning of the city of Santander. Land use classification
and natural hazards map from Master Plan. (Garrido et al, 2015)

Non developable
Coastal Special
protection
General Systems

Urban land and geotechnical hazard map
included in the Master Plan of the city of
Caceres,
for
El
Calerizo
quarter,
superimposed to: left) 2005 Google earth;
right) 2011 Google earth. Orange shaded
area means high hazard but with possible
corrective measures. Stripped area means
high hazard non suitable for building.
(modified from Garrido et al, 2015)

From Flooding Areas National Cartography System for RP
500 (yellow)
From Master Plan of Gijón:
left) Flood hazard (stripped area)
right) Non Developable Land due flood risk (stripped area)
Town planning of the city of Gijón. Land use
classification and natural hazards map from Master Plan

Town planning (2010) for El
Calerizo quarter (city of
Cáceres) superimposed to the
geotechnical
hazard
map
included in the enviromental
documentation.

Urban land

Urban land

Urban land

Developable land

Developable land

Developable land

General Systems

General Systems

General Systems

Urban land. High hazard. Construction not recommendable
Urban land. High hazard. Possible corrective measures
Develop. land. High hazard. Construction not recommendable
Developable land. High hazard. Possible corrective measures

Area (%) exposed to different geotechnical hazard in
El Calerizo quarter (city of Cáceres):
left) High hazard; Difficult prevention. Construction
not recommendable.
center) High hazard, Possible corrective measures;
right) Medium/Low hazard

Conclusions
Legislation and urban planning should be strengthened to increase their consistency and impact in reducing natural hazards risks. Actions proposed to improve DRR could be land use planning legislation
invoking technical guidelines (including glossaries, methodologies or mapping), the avoidance of undefined legal concepts to reduce Council´s arbitrary decision making, determining return periods or factors
of safety for zoning and delimitation of liability and derived punishment from disregarding legislation.
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Possible outcomes

Abstract

Risk management and risk assessment are
not frequently applied in the area of Criminal
Law in Spain.
On the contrary, violence and crime
assessment in our country are characterised
by clinical judgement. However, issues such
as dangerousness, the risk of re-offending, the
imposition of post-criminal security measures
such as freedom under surveillance,
probation, parole, and deciding whether or not
apply an aggravating circumstances such as
recidivism or according (or not) a restraining
order, are very topical issues in Criminal Law,
and it is difficult to come up with adequate
solutions to the problem of risk assessment.

OUTCOME

Conclusions
• In Spain, in the field of Criminal and Prison Law,
we scarcely use risk assessment instruments.
• The best known instrument is the one used in
risk assessment in cases of gender violence.
Depending on the assessed risk, some
measures of protection are recommended or
applied to the victim. It would be very interesting
to determine the interaction between the
subjective opinion of the operator of the
instrument with the objective data resulting from
the report or from documentation on record,
such as police or criminal records. Likewise, it
would be necessary to study the correlation
between the risk perceived by the computer
program and whether afterwards there was
some kind of breach or incident that ratified that
risk.
• The practical applications which are already
operative, together with ongoing research, lead
us to envisage a future which is more in line with
the American mainstream in its use of statistical
tools.
• When developed in an area with such serious
consequences as criminal law, it may never
have a determining weight since the Judge or
Court may reach a decision using, in addition to
the actuarial instrument, the knowledge of
technicians and experts. This may be relevant
when deciding whether to apply the post-crime
security measure of probation.
• We are facing a challenge of an ethical nature.
Ours, like any society around us, experiences a
fear of the dangerous, which appears to be "a
fear of fear".
• We must emphasize that these predictions are
not as yet accurate, and attempting a future
forecast is currently the same as tossing a coin.
• Therefore, we advocate the use of all
instruments that contribute to a better
development of Criminal Law: with statistical
instruments duly validated in our country and
with practitioners trained in its application and
interpretation. We have to use all the means and
technology, and interpret them optimally to
achieve a better knowledge of crime, and
criminals, which is in the best interest of justice.
The future is now (9).

OUTCOME

PREDICTION

Recidivism

No recidivism

Recidivism

True positive

False positive

No recidivism

False negative

True negative

Fig 1: Combinations among
posible
predictions
and
posible outcomes.

Objectives
The purpose of this poster is to envision and
advocate
for
the
implementation
of
complementary actuarial techniques in our judicial
system.
These techniques are likely to be a valid tool to
help us to assess the risk of re-offending.
To this end, we examine previous issues related to
criminal dangerousness, -although the concept of
dangerousness itself is considered to be old
fashioned, so we really should talk about the risk
of violence- and then proceed to analyse the
following approaches to risk prevention: clinical
judgment, tools for structured clinical judgment
and an exposition of the most widely used
actuarial models, paying particular attention to
sexual violence.

Dangerousness

• Dangerousness is a difficult concept to isolate.
• We label many offenders as dangerous but
nowadays the media spotlight is mainly on
sexual offenders.They are depersonalized
enemies who have to be isolated and avoided.
For example, Wacquant points out that (2010:
63) (1) «the pedophile has become the vile
incarnation of any threat to the integrity of the
family and who is feared (…)».
• Criminal dangerousness (Romeo Casabona,
1986: 14) (2) is the probability of re-offending in
the future and the judgement made to evaluate
it, morality is not involved and it is carried out in
two stages: the diagnosis of dangerousness (to
verify the danger potential of the individual) and
the prognosis of criminality, that is to say how
this dangerousness is related to a possible
criminal future. This would be where the
considerations of genetic vulnerability apply.

Risk assessment instruments in Spain
Topic

Instruments
-

Prison Law

-

Escala de Valoración de la Conducta
Violenta y Riesgo de Reincidencia
(EVCV-RR) España (3)
Tabla de Variables de riesgo
(permisos de salida) (4)

- Escala de valoración de la reincidencia
en la violencia sexual-20 (SVR-20).
-Tambien se están utilizando adaptadas
a las características de la población
Sex crimes delincuencial sexual española (HCR-20,
VRAG, PCL-R, SARA, EPV, SVR-20 y
SAVRY) (Andrés Pueyo y Echeburúa,
2010)

- Spousal Assault Risk Assessment
Guide (SARA) (6).
- Protocolo de valoración del riesgo de
violencia contra la mujer por su pareja o
expareja (RVD-BCN, 2011) (7).
Gendered
violence

- Protocolo para la valoración del riesgo
de violencia contra la pareja (Ministerio
de Interior).
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INTRODUCTION
REA

Both registration on the REA and the Duty of Preventive Coordination of Business Activities are inherent obligations for firms
that employ workers, as long as they act as contractors or subcontractors of construction works.
Registry
of Accredited Firms
Royal Decree 1109/2007 / Royal Decree 171/2004 [Reales Decretos]

APPENDIX A

The problem arises when the promoter of the works is a Public Administration and acts as a contractor, a very common circumstance in Spain,
because the Autonomous Regions, Provincial Councils, City Councils and Village Councils have workers on their staff, with public sector
employment contracts for both white-collar and blue-collar employees. In addition, they plan and execute construction activities as contractors
within its scope of competence, whether regional, provincial, or local (Ministerio de Empleo & Seguridad Social, 2017). In this context, part of the
construction project is subcontracted to other firms, so that these public authorities become de facto contractors, having the legal obligation,
therefore, to register their details on the REA in the relevant Autonomous Region (Appendix A).

GOALS
The purpose of this research is to ascertain the extent to which Public Administrations that act as contractors comply with the legal requirement
to register with the REA in the same way as any other firm, with neither prerogatives nor exceptions because they belong the Administration.

FIG. 2

THE REGISTRY OF ACCREDITED FIRMS IN THE CONSTRUCTION SECTOR
Contracting and subcontracting firms must provide documentary evidence that they have an organizational structure, with the necessary human
and material resources, and the required solvency, to be able to manage the contracted works and to complete them (Fig. 1). Likewise, they
must assume the risk-prevention management of inherent construction-related activities, in accordance with the obligations and the responsibility
of entrepreneurial activity.
FIG.1
A view to avoiding the dispersion of the subcontracted firms, it was decided to limit the
possibility of subcontracting from the third level (Fig. 2), except in justified circumstances or
unexpected situations, which would require the presence of a specialized firm for technical
reasons.
In all cases, the duty of control over compliance with the inscription on the REA corresponds
to contracting firms that form part of the subcontracting chain, which are expected to require
evidence from subcontractors of the REA Registration Certificate issued by the
Administration.

METHODOLOGY
The Provincial Councils [Diputaciones Provinciales], as
administrative structures with competency in the territorial
division of the Province, and the City Councils, with the closest
area of reference to neighbourhood communities were selected
for the purposes of the present study (Appendix B).

APPENDIX B

These two administrations have workers on their staff to provide
services or to promote most of the construction works that meet
the immediate needs of neighbourhood communities, which
means that they usually act as contractors or subcontractors, also
obliging their inscription on the REA.

RESULTS
Inscription on the REA is accredited with a Certificate of Registration, issued by the Labour Authority
of the Autonomous Region in which the firm has its social headquarters. Registration accredits that
the firms that operate in the Construction Sector in Spain “comply with the requirements on the
capacity and the quality of Occupational Risk-Prevention”, as it is designed as a risk-prevention
instrument for administrative control. This measure and others like it principally arose as a method for
the regulation of construction actions, as far as possible, trying to avoid undeclared financial
transactions in the submerged economy that are so deeply rooted in the sector. In addition, it aims to
achieve greater preventive control over the workplace.

Extract from the “Frequently Asked Questions” (FAQ) from the REA software application. Source: Ministerio de Empleo y
Seguridad Social, 2017.

CONCLUSIONS
It is evidence of comparative double-standards in the formal
requirement for REA accreditation, with regard to construction firms
that belong to the private sector.
It would be necessary to act in this sense, as launching riskprevention instruments without mechanisms for supervision and
follow up, make them ineffective for control over incidence rates that
blight the Construction Sector and, despite all administrative efforts,
continue to increase year in year out.
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THE RELATIONSHIP BETWEEN THE VARIABLES "MAIN FLOOR OF HOUSES WITH RESPECT TO THEIR URBAN
SURROUNDINGS” AND MODELS FOR THE ESTIMATION OF ECONOMIC LOSSES OWING TO FLOODS
J. Garrote1, A. Díez-Herrero2, E. Aroca-Jimenez3, J.M. Bodoque3, N. Bernal1, L. Martins2
1
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2
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3
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Abstract: There is a generalized consensus about the influence of representativeness from digital elevation models (DEM) used in two-dimensional (2D) hydraulic modeling of urban areas, in
the estimation of the economic losses associated with floods. However, once a precise DEM has been got, the determination of the economic damage is made by crossing the results offered
by the hydraulic models with the situation of the exposed goods; but without paying too much attention to another singular factor, such as the relation in the topographic variable “Z”, between
the level of the house main floor and the not built-up land surrounding it. In order to assess the influence of this variable, the relationship between these two variables was estimated in the
ocality of Navaluenga (Avila, Central Spain). This information, together with the hydraulic models for water flows with different return periods and the corresponding magnitude-damage
functions (structure and content USACE functions for houses with one or more stories and with or without basement), allowed the estimation of economic damages considering or not this
variable.
The results cannot be considered homogeneous, and they show that the constructive model of houses will have a decisive influence on the economic losses linked to the different scenarios
considered. So, economic damage reduction are higher for houses with basement, where the reduction percentage range from 30% to 68%. For houses without basement the damage
reduction are always lower, and they range from 12-24%. These differences are due to the mean over-elevation value for houses with basement (higher than houses without basement), and
the own characteristics of the different magnitude-damage functions used for each house type. Results obtained in Navaluenga show an average value up to 30 % of the economic losses
over-estimation due to floods (regardless of the return period or type of housing); which can be directly associated to the analyzed variable. And in absence of detailed studies as this one,
these percentages of over-estimation would be taking in account for the flood risk estimation in other localities with the same characteristics than Navaluenga village.
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Risk analysis as a tool for prioritizing investments
Álvaro Galán, Carmen Castillo & Luis Rodríguez
University of Castilla-La Mancha (Spain)
1. INTRODUCTION
Spain

In many countries worldwide, a strong economical effort in the construction of
infrastructures has already been faced. Nowadays, due to the financial crisis, most of the
efforts are devoted to their conservation and maintenance instead of building new ones.
Risk evaluation, especially of those associated with climate change, is a very useful tool to
help decision making. A key point in this process is how to prioritize investments when
deciding about adaptation or mitigation alternatives.

Dique del
Oeste

A proposal for prioritizing based on risk levels has been developed and applied to a
rubblemound breakwater located in Palma de Mallorca (Spain).

3. RESULTS

2. METHODOLOGY

Qualitative risk
analysis
Prioritized
risks

Risk register

Quantitative
risk analysis

Planning risk
response

Increasing parapet width
Increasing parapet width

Risk levels

Alternatives

Identifying
risks

Alternatives

Steps for prioritizing investments
Risk
evaluation

Risk
evaluation

• Risk levels (RL)
• For the donothing
alternative

• Risk level
reduction
• For all
alternatives
• Total cost

Defining
alternatives

Defining
Scenarios

Increasing berm width
Increasing freeboard

• Based on high
risk levels
• Construction
costs

Increasing berm width

• Full availability or
Budget constraints
• Scale: small (same risk
and element) / medium
(part) / large
(infrastructure)

Increasing freeboard

Prioritizing

Only alternatives reducing risk level
Large scale: focus on breakwater with highest risk level
Medium scale: focus on risk with highest risk level
Small scale: focus on alternative with highest Benefit-Cost Ratio
When same risk level: focus on alternative with highest Benefit-Cost Ratio
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Applying risk management processes to civil
engineering systems
Luis Rodríguez, Carmen Castillo & Álvaro Galán
University of Castilla-La Mancha (Spain)
1. INTRODUCTION
Nowadays, in many civil engineering systems worldwide, a maturity situation in
infrastructure management needs to be considered. Therefore, civil engineers and
managers are forced to focus on phases such as conservation, maintenance,
restoration or dismantling of those infrastructures. Risk evaluation can become a very
useful tool to help decision making on where to start dealing with these phases.
This work aims at describing a methodology where risk management processes from
the Project Management Institute are applied to different types of civil engineering
systems under study. Two case studies have been conducted: Dique del Oeste, a
rubble mound breakwater located in the Port of Palma (Mallorca, Spain) and a coastal
sanitation system (sewage treatment plant and marine outfall) in the province of
Málaga (Spain).

3. RESULTS

2. METHODOLOGY

Identifying risks

Qualitative risk
analysis

Quantitative risk
analysis
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Prioritized risks

Risk levels
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modes
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Operability
Environment

• Exposure (E)
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INTERDISCIPLINARITY IN PRACTICE AND IN RESEARCH ON SOCIETY AND THE ENVIRONMENT:
JOINT PATHS TOWARDS RISK ANALYSIS - SRAE-Iberian Chapter

OBSERVING EMOTIONAL STATES TO EVALUATE PSYCHOSOCIAL
RISK IN CONSTRUCTION ENVIRONMENTS
Authors
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Risk Assessment Methodology of the
Construction Environments:
Level of Preventive Action

Safety at Work

Observation Environments

Industrial Hygiene

Ergonomics

Our risk evaluation method, Level of Preventive Action, finds which
preventive action is needed for optimal control. It unifies and relates
four risk management techniques, i.e. Safety at Work, Industrial
Hygiene, Ergonomics and Psychosociology, and the observation of
construction environments. In this framework, the parameters of
Social Environment are Participative Interest and Satisfaction Level.

psychosociology

Risk evaluation methodologies used to analyse risk management
techniques independently, providing very complex prevention
procedures to be applied jointly for construction safety. It is
necessary to evaluate risk from the joint perspectives of Safety at
Work, Industrial Hygiene, Ergonomics and Psychosociology.

Absolute - AE

Documentary - DE

Constructive - CE

Social - SE

AE Risk Analysis with Probability and Consequences.
DE Influence of Safety in the Project development.
CE Highest accident rates upon 47% work completion.
SE Many accidents are caused by psychosocial factors

Objective

Participative Interest

Participation

It is based on observation of workers, their comments and
conversation with them. We analyse their knowledge
regarding risk prevention, training courses, safety
regulations and health at work, and request that individual
and group protection items are provided, as well as their
insurance contribution to Safety and Health.

Participation of all construction agents and workers is crucial
to achieve improvements in prevention systems for
construction works. Participative Interest (Pi) is related to all
parameters in the mathematical formula.
Participation in risk prevention is the determining parameter
towards optimal control, while psychosocial analysis is the
most effective correcting parameter.
By means of observing and surveying workers regarding
emotional states, we obtain a correcting value that
assimilates Psychosociology into risk prevention

Satisfaction Level

Survey

We conduct an onsite survey addressed to all workers and
construction agents. Questions include criteria in subjective
perception, safety perception and environment perception.

Psychological – Personal Perception

Social – Environment Perception

Emotional State, Energy, Personal Satisfaction, Work Satisfaction

Individual Safety Participation, Group Safety Participation, Work Unit Controlled Risk,
Environment Work Unit Controlled Risk, Individual Protection Equipment, Collective
Protection Equipment

4 Balanced

3 Challenged
2 Bored
1 Dull

5 Excited

Each worker identifies with one of the first six
emotional states. Being exhausted or burnt out
remain out of range since these states jeopardise
health, well-being and harmony.

Level of Preventive Action

3

12

6 Tired
7 Exhausted
8 Burnt out
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3

Facade

4

Roof

Level of Preventive Action evaluates four risk management techniques: Safety at Work, Industrial
Hygiene, Ergonomics and, as a correction factor, psychosocial risk evaluation.
Its implementation in a real construction site decreases onsite risk perception, related to overconfidence
and routine.
There is a lack of participative interest in risk prevention by workers and construction agents.
It is very significant that, when a higher preventive action level is required, participative interest and
satisfaction are at alarming levels.
Psychosocial evaluation becomes integrated in the complexity inherent to construction, workers
location, protection items, emotional states and participation in risk prevention.

Roof

Results analysis

Level of Preventive Action risk evaluation methodology
protocols have been implemented in a real construction site
and the psychosocial environment corresponding results
More Control are the following:
This line indicates the Level of Preventive Action
related to the four risk management techniques:
Greater Control
Safety al Work, Industrial Hygiene, Ergonomics and
Psychosociology.
Based on a technical assessment, worker survey and
Intensive Control
onsite conditions, we obtain the preventive action
control level in the construction development, withing
the psychosocial environment.
Above 60%, an exhaustive preventive action control
is mandatory.
Onsite environment safety perception levels went
Exhaustive Control
down significantly.
Satisfaction levels are constant and decrease in 1, 2,
Legend
3 and 7.
Environment Perception
Participative interest decreases with a preventive
Satisfaction Level
action exhaustive control in 1, 2 and 7, and increases
Participative Interest
with an improved preventive action level.
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FUKUSHIMA

BLACK SWAN OR NORMAL ACCIDENT?
TOWARDS HROS
THE TRIPLE DISASTER (3.11) : A “Natech”

EARTHQUAKE.
Magnitude 9
Richter scale

TSUNAMI. 15m.
at some points
6 kms. inland

TEPCO described it as 想定外
souteigai unexpected, unpredictable
despite:
1. Warnings of a megatsunami
2. Manuals – no drills
3. International safety requirements
based on: TMI, Chernobyl, 9.11
4. Only prepared for level 3 INES

NUCLEAR
MELTDOWN.

NUCLEAR VILLAGE
1. Risk denial
2. Groupthink
3. Regulatory capture

9 points INES
scale

1

3

A NORMAL
ACCIDENT OR….

4

Perrow, C. (2011). Normal Accidents: Living with High Risk
Technologies-Updated Edition. Princeton university press.

complex technologies

human beings
SOCIAL SYSTEMS

Different from a train accident or a
multiple collision in a highway:
• Long-term effects
• Potential to affect thousands
who are
• Casual bystanders

…A BLACK ELEPHANT?
HIGH RELIABILITY ORGANIZATIONS (HROs)
1.
2.
3.

Be proactive – seek for potential issues inside & outside
Conduct regular emergency drills – staff (not only qualified, also prepared)
“Defense in depth”
• Be prepared to contain the situation in case the reactor core is damaged
• additional layers of security
4. Do not give in to the economic pressure of the environment
MARIA FRANCISCA CASADO CLARO – francisca.casado@universidadeuropea.es
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Casado Claro, M. F. (2018). Desecuritización, un concepto en construcción: el regreso al tratamiento de la energía nuclear por los cauces políticos
ordinarios en Japón a la luz de Fukushima. Relaciones Internacionales. https://revistas.uam.es/index.php/relacionesinternacionales/article/view/8838

