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C 500 years Return Period )
Palma-Marratxi

= Total flooding area ARPSI No. Buildings Inkabitants
Floods 19,014 ha (3.8%) 2,850 ha (0.5%) 91,085 (16%) 165,000 (35.6%)
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Geographic characteristics and general anthropic
interactions
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The surface hydrology of the Balearic Islands (4,992 km?) is mainly composed of small catchments (i.e., <50 km?) where the absence of precipitation
in summer, the calcareous substrate and the overexploitation of groundwater resources generate ephemeral or intermittent flow regimes.
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Litologia (%) Mallorca Menorca Eivissa |Formentera

Quaternari 35 1 29 83
Mioce superior (Tortonia-Messinia)’ 21 52 0 17
Mioce Inferior - Mitja (Aquitania - Burdigalia) 7 0 25 0
Oligoce 4 0 0 0
Jurassic Mitja 9 0 16 0
Triassic (Keuper) 23 11 25 0
Triassic Inferior - Mitja (Buntsandstein) 2 18 5 0
Carbonifer 0 17 0 0

Quaternari Eocé i Oligocé .= Triasic

Plioce Cretaci inferior
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Increasing rainfall erosivity

As no detailed data for the catchment was available for the long term, the nearest station with daily data was used to explore long-term rainfall erosivity patterns,
using the F Arnoldus as an approach to R-factor of the RUSLE equation.
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Usos del sol (2018)
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Zones inundables
B Nuclis de poblacio
— Xarxa fluvial
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Flood zones (ha)
Exponential increase in flood 1856 7
zones due to urban expansion 1973 23
1995 179 . o
Petrus M, Ruiz M, Estrany J. Interactions between geomorphology and urban evolution since neolithic 2000 195 w

times in a mediterranean city. In Urban Geomorphology 2018 Jan1 (pp. 9-35). Elsevier.
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THE INTEREST FROM
STAKEHOLDERS

Flash flood events in the last 175 years

Fluvial network
Strahler's orders

Digital Elevation Model (m)
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Affected catchments

Intensity

15.09.1850 Whole catchments

13111880 8 Portopetra
06111891 7 CalaMarcal, 8 Portopetra, 9 Fonts de n'Alis, 10 s Amarador

13071893 2 Estany d'en Xinet

2101920 7CalaMarca
05101932 Whole catchments

01111943 1 Canyamel, 3 Rivet de s'lllot rox

07111852 8 Portopetra x*

04101957 10 s’Amarador ok

30.091959 2 Estany d'en Xinet, 3 Rivet de s'lllot, Rivet des Port de Manacor _
12101973 3Rivetdesiliot **

04.091982 3Rivet de s'lllot *

25.081983 Rivet des Port de Manacor *x

31.081989 4 Estany den Mas *x

06.09.1989 | Whole catchments -
10111990 1 Canyamel, 2 Estany d'en Xinet ok

10111930 8 Portopetra xx

12101994 Rivet des Port de Manacor, 4 Estany den Mas, 5 Cala Magraner ok

111.2001 8 Portopetra xx

22112007 3Rivetdesiliot **

28092008 5 CalaMagraner *

Estrany J, Grimalt M.2014. Catchment controls and human disturbances on the geomorphology of small Mediterranean estuarine systems.
Estuarine, Coastal and Shelf Science150: 230-41.



THE INTEREST FROM Severe flash flood event on 9th October
STAKEHOLDERS

D Begura de Sauma catchment
| Ses Planes catchment
:l Ca n'Amer catchment
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Estrany J, Ruiz-Pérez M, Mutzner R, Fortesa J, Nacher-Rodriguez B, Tomas-Burguera M, Garcia-Comendador J, Pefa X, Calvo-Cases A, Vallés-Moran FJ. 2020. Hydrogeomorphological analysisand modelling for a RiscBal
comprehensive understanding of flash-flood damage processes: the 9 October 2018 event in northeastern Mallorca. sresrn s et
Natural Hazards and Earth System Sciences 20(8):2195-220.



THE INTEREST FROM Severe flash flood event on 9t cher
STAKEHOLDERS

Population impacts

. Casualties: 13 persons

. Rescues: 342 persons

. Disappeared: 0

. Slightly injured: 4

Damaged infrastructures

*  4mainroads were closed

»  22roadswith serious damage

» 8 bridges with serious structural damage

Damaged buildings and vehicles
+  >1000 affected buildings

*  3demolitions

* 426 damaged

. 7,000 tonnes of removed debris

Estrany J, Ruiz-Pérez M, Mutzner R, Fortesa J, Nacher-Rodriguez B, Tomas-Burguera M, Garcia-Comendador J, Pefa X, Calvo-Cases A, Vallés-Moran FJ. 2020. Hydrogeomorphological analysisand modelling for a
comprehensive understanding of flash-flood damage processes: the 9 October 2018 event in northeastern Mallor ca.
Natural Hazards and Earth System Sciences 20(8):2195-220.
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THE INTEREST FROM Severe flash flood event on 9th October
STAKEHOLDERS
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wom Erosion

S Deposition
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Estrany J, Ruiz-Pérez M, Mutzner R, Fortesa J, Nacher-Rodriguez B, Tomas-Burguera M, Garcia-Comendador J, Pefia X, Calvo-Cases A, Vallés-Moran FJ. 2020. Hydrogeomorphological analysis and
modelling for a comprehensive understanding of flash-flood damage processes: the 9 October 2018 eventin northeastern Mallorca.
Natural Hazards and Earth System Sciences 20(8):2195-220.
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Estimation of the Economic Benefits of RiscBal-UIB's Involvement in Early Warning Systems

Direct Scientific Transfer
RiscBal-UIB acts as a bridge between research and emergency management, providing useful knowledge to public
administrations.

European Competitive Funding
Participation in programs like Horizon Europe allows covering up to 180% of project budgets, reducing costs for
public institutions.

Annual Investmentin R&D&I
38% allocated to staff and 62% sourced from competitive projects.

Application of Advanced Technologies
Deployment of monitoring networks and real-time simulations, with an estimated 30% reduction in operational
costs.

High Economic and Social Return
Initial investment: €3-5M
Direct savings over 10 years: €30-50M
Indirect impact: €15-20M (innovation, safe tourism, employment)
Estimated return: €5-10 for every €1 invested

Impact in the Balearic Islands
UIB can generate a return of up to €45M over a decade thanks to its leadership in early warning systems and risk
management.

Contribution to Territorial Resilience
RiscBal drives sustainable and adaptive development in the face of global change challenges through applied
research and institutional collaboration.



Meteorological stations

Hydrometric stations

1.7 million € total budget

_— UAV flights
0.5 million € for
monitoring, labwork and
diffusion

Telecommunications for
stations

Lab equipment & analysis

Diffusion activities @
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COMPETITIVE PROJECTS BETWEEN 2021-2026:1.180.000 €

C2IMPRESS. New integrated multi-hazard and resilient assessment framework focusing on “places and people’. 520.000 €

INFLOODMED. Integrated flood risk management in small Mediterranean basins: monitoring and development of protocols for
building resilient territories. 180.000 €

VULNERISLAND. Physical vulnerability due to exposure to natural hazards of various territorial components: population, critical
infrastructure, buildings, land use, ecosystems and tourism activity, as well as social vulnerability and its components. 75.000 €

MEDHYCON-3. Ecogeomorphological modelling in Mediterranean basins: Multi-scale connectivity thresholds for assessing soil
degradation. 105.000 €

TRINB. Mobile app for identifying vulnerabilities in tourist establishments. 300.000 €

European Union
European Regional Govern de les

Development Fund Illles Balears

N
GOBIERNO MINISTERIO ' l
DE ESPANA DE CIENCIA
E INNOVACION
)
* X %
* *
* *
* *
* 4

C2AMPRESS 1 INFLOODMED N LAND. MEDhyCON-3 TRINB )

Spanish Project

HORIZONTE e

European
Project

Spanish Project

Spanish Project | Balearic Project
AGENCIA

EUROPA
INVESTIGACION




Science to
management

Internet of
Things

Open-source
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Continuous flow of information in RiscBal = systematic in obtaining, processing and disseminating data

RiscBal
Control

Data
acquisition

RiscBal

Analysis

Data processing

and treatment

4
A @

RiscBal
App / Warnings

Data dissemination &

real-time alerts

RiscBal

Others

Quality control
Storage
Computing
Modeling
Generation of reports

Real-time warnings ( Telegram)
RiscBal-App
RiscBal - Warnings
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RiscBal - Control

Monitoring environmental network For data collection useful in natural risk

management

'/, ------------------------------------------------------------ \\
. ]
: Dynamic data :
| : . :
{ - Stations on real time !
! 1

1 o .
: - Remote sensing and modelling % E
X /7
ST TS ST T T E T m T m e m N

i Semi-static data '__l
. - Geographic information at different spatial scales A\

_____________________________________________________________

¥ s . '-I
I pha g A
ut - \I



.
AH!\ RiscBal
m OBSERVATORI DE RISCOS NATURALS

N/ | EMERGENCIES DE LES ILLES BALEARS

Hydrometric

37 Meteorologic
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RiscBal-Control: dynamic data from stations

Estacid MUROS - Alcoraia

1,
(N

(e}
s

Hydrometric station I

RiscBal — Control

X: 498.241,423 Y: 4.378.584, 909 ALTITUD (msnm):

Codi MUROS8 - Alaré g Santa Margalida s
| + Binissaler t
Nom Alcoraia _ ikl R
I del Cami Sineu {
Tipus Hidromeétrica //‘ Mallorca 2L Son Serverd
Conca hidrografica Muro S
65 / l;almé.\ Manacor
Municipi - llla Montuiri - Mallorca & LS ~»\* Portocristo
S = :
Vo A - X
Santa Ponga 5 '\ Porreres

Felanitx

Campos

== | eaflet | © OpenStreetMap

Altres dades

Data d'inici de monitoratge 03/07/2024
Freqiiéncia d'enviament en temps real 5 minuts

Secci6 d'aigiies baixes No

Sensors Sonda de nivell: nivell de lamina d'aigua

Sonda de nivell: temperatura de l'aigua



RiscBal-Control: dynamic data from stations
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RiscBal — Control
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| Num | Network | Freg.
#. Balearsmeteo
Conques 37 RiscBal 10 min
43 AEMET 60 min
N 68  BalearsMeteo 10 min

122  Wunderground 10 min




RiscBal -Control: dynamic remote sensing and modelling data

Information on environmental variables with high spatial and temporal resolution.

[Input data ]

[ Sources ] (Op%m!gg%
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| Integration |
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RiscBal Analysis
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Real-time data 2022 to 2024

Codr estacid hidrometrica

At 15 hydrometric stations, the water stage goes from zero to 30% of the channel's capacity in 5 minutes.
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Spatial and statistical computing and analysis: Flood risk
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RiscBal-Analysis: dynamic data and modelling

Design and implementation of Early Warning Systems

Flood warning protocol based on INUNBAL Forecasting Index
AN i Flow forecasting through hydrological
= simulation

Flow simulationin 20 basins every 10
minutesin the RiscBal internal viewer

Developing hydrological simulation
projects in17 more basins.

[ 1 Conques amb modelitzacié hidrologica
771 Conques en desenvolupament
L1 Altres conques

A RiscBal-Meteorologica

@® RiscBal-Hidrometrica

Incorporation August 2025

) [+) RiscBal-Hidrometeorologica

N
0 5 10 15 20
—_— e km A




RiscBal Warnings and
visualization platforms
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Visualization Platforms . .

‘ Daily Reports
>\ J

Data and indicators queries .
T Real-time /
Daily and monthly data [ )
Data Viewer
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Daily Reports [=]
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Informe diari de RiscBal-Control, xarxa d'observacio ambiental a les illes Balears

01/02/2025 5 Temperatura de I'aire - Minima ~

Minima diaria de la temperatura de I'aire a les estacions RiscBal-Control

Publication of daily and monthly summaries of
the data collected by RiscBal-Control

Temperatures de |'aire minimes Temperatures de |'aire minimes
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Da ta Viewer Visor de consulta de datos en tiempo real y Gltimos dias de RiscBal-

Dades
RiscBal - Control Mapa interactiu Opcions
ey oo
Panell de - ot G T A -
| RiscBal / .
control / - ———
- I
Estacio STMO1 - Coll des Telégraf (RiscBal - Control) I
None ¥ — — — . I—
p—— ==
. I Relevantvariables and indicators from |
g RiscBal-Data
5 T __ ]
E = ——— e = — - —
o | Multiple query modes (maximums,
T 10
o L, .
g o 1 minimums, and averages) ]
0 — — _—— — — _— — — — —
b r— -— o — — e mm mm ommomy
£ .
2 s- Dynamic maps and data tables I
e | )
Ir_____'l"_____.\
Feb 20 Feb 21 Feb 22 Feb 23 Feb 24 Feb 25 Feb 26 porto Check the latest data received I
2025 1 )
Data — o — — o . o=
- el
. B , :
e | ¥ : Visualization of data from the last week I
- MNies Balears sos Universita
RiscBal Tancar l '
Famb oG 3 — pu—— PEnNatalolel T
T —— s ! :
le RiscBal-Control citar Ia font | 25-30°C ¥ kl/j.‘“ N
incloure la URL d'on es poden B 30-35°C 4 Download generated graphlcs
consultar les dades. Dades 35-40°C l '

pendents de validar. 40-45°C 2 & I == WMI_I g - - - =
@ lolclo) > 45°C 5 i
Y .

Leaflet | © OpenStreetMap. ODbDL|




L RiscBal_

- OBSERVATORS DE RISCOS NATHRALS
LEMERGENEIES DELES ILLES BATFARS

o \U
- ® D
C2IMPRESS

Grant agreement ID: Govern de les
101074004 Illes Balears

Benvingut,

Ja estas llest. Mantingues a tots informats sobre el
que esta succeint per prevenir riscos a la comunitat

Fet

=

RiscBal



Risk Viewer - RiscBal App > Main Page

Darrera imatge servida per AEMET: 21-01-25,10:20 h
+

— Data type selection
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Risk Viewer - RiscBal App > Navigation

MET: 21-01-25, 1020 h
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Risk Viewer - RiscBal App > Catchment scale
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Risk Viewer - RiscBal App > Station scale [hydrometric]
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Risk Viewer - RiscBal App > Estimation products
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Activation of risk elements: bridges
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Activation of risk elements: Fords




Activation of risk elements: fords
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The use of the RiscBal platform during real-life events
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Valorization of the use of RiscBal-Warnings, the data generated and the scientific-technical transfer process

Use of RiscBal-App and RiscBal-Warning during flood events
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The use of the RiscBal platform during real-life events
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Valorization of the use of RiscBal-Warnings, the data generated and
the scientific-technical transfer process
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Valorization of the use of RiscBal-Warnings, the data generated and the scientific-technical transfer process

7 Organize feedback 1 Understand and
assess risks

6 Prepare and 2 Forecast and early o ) )
manage crisis 7 components of warning system Royal Decree 524/2023, of . Eyiftlz ::Zn of information and alert
risk prevention June 20, approving the Basic

. . +  Coordination and efficiency
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ki Standard of Civil Protection - Catalogue of risks

5 Reduce vulnerability
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Actors in emergency management

Gasc-Barbier, M., Mateos, R M., lasio, C., Chanal, A, Villatte, A., Bernardie, S, ... & Monserrat, 0. (2024). Crisis exercise in the framework of coastal geohazards: Experience inthe Balearicislands(Spain). international
Journal of Disaster Risk Reduction, 102,104270. https://doiorg/10.1016/Lijdr. 2024104270
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Valorization of the use of RiscBal-Warnings, the data generated and the scientific-technical transfer process

Open-data

HIGH-VALUE

1 WHAT ARE THEY? WHICH DATASETS ARE CONSIDERED HIGH VALUE?
é »
High-value datasets are those whose reu- Directive (EU) 2019/1024 of 20 June 2019 sets out in its Annex a proposal for 6 thematic categories, which have <
se is associated with considerable bene- been defined in the Implementing Regulation (EU) 2023/138, of 21 December 2022. »
fits for society, the environment and the
Saonomy Y A participatory process was carried out with stakeholders and the citizens to develop this list.

Source: Directive (UE) 2019/1024
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These high-value datasets may be expanded in line with technological and market development
Discover the proposal for the extension of categories drawn up by the European Commission (2023)




Valorization of the use of RiscBal-Warnings, the data generated and the scientific-technical transfer process

Issues generated from October 2022
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Future, as close as possible
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Diseo y puesta en funcionamiento de Sistemas de Alerta Temprana

- De avisos centrados en estaciones a avisos centrados en elementos y personas vulnerables
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Design and implementation of Early Warning Systems




Flood zone under 500 yr return period (beta version)

- Q® s e )

Mage A °
s Base b
KA
° RMEN
s e
oS Dase Orofcto  Escalsde
topogrifica griscs
Mapes de precipitacio | escorrentia
Praciotack  Esconentia G
Zones dalt risc @
<
1600 Zoma do R Rise Cop
fax  d'arossegamesossegament
profwent  decotves  deperscoes
Elements vulnerables /
o 0t
A | ® 4
QuosTents Cep in

RiscBal



Activation of vulnerable elements (beta version)
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and velocity for a 500-year return period (beta version)
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Activation of vulnerable elements (beta version)
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Risk Viewer- RiscBal App > Future
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Email: joan.estrany@uib.cat
Website: riscbal.uib.eu
X: @jjestrany ; @ RiscBal
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Team, more than a word. its a commitment
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Pau Morell, GIS
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