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Terminology and main concepts

Let’s set the scene



An integrated system of hazard monitoring, forecasting and prediction, disaster risk

assessment, communication and preparedness activities systems and processes that

enables individuals, communities, governments, businesses and others to take timely

action to reduce disaster risks in advance of hazardous events.

UNDRR Terminology

(update 2017) 

Early Warning System

https://www.undrr.org/terminology





Multi-hazard Early Warning Systems: A Checklist

(WMO, UNDRR, UNESCO - 2017)



HAZARD TO RISK / ASSESS 

VULNERABILITIES AND CAPACITIES 

OF THE SYSTEM 

1

2

3



Monitoring

Forecasting



3. Awareness Raising

1. Planning

2. Testing

… and repeat
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BASED 

FORECAST



DATA

Stage 1



South-East European Multi-Hazard Early 
Warning Advisory System (SEE-MHEWS-A)

PPRD East 3 DRM Webinar Series
8 December 2021

Sari Lappi, Coordinator
Milan Dacić, WMO Representative for 

Europe 



WMO INTERNATIONAL COOPERATION
• WMO is dedicated to international cooperation and coordination on the state and 

behavior of the Earth’s atmosphere, its interaction with the land and oceans, the 
weather and climate it produces, and the resulting distribution of water resources.  

• WMO coordinates the establishment of an integrated Earth System observation 
network, and data management and telecommunication systems, for the provision 
and rapid exchange of weather, climate and water-related data. It serves as 
standard setting organization for observation and monitoring to ensure adequate 
uniformity in the practices and procedures employed worldwide and, thereby, 
ascertain the homogeneity of data and statistics. 

• WMO promotes activities in operational hydrology and facilitates closer cooperation 
between National Meteorological and National Hydrological Services in states and 
territories where they are separate. 

• WMO collaborates with global, regional and national forecasting centres, which 
form the WMO Global Data Processing and Forecasting System (GDPFS). These 
include the European Centre for Medium-Range Weather Forecasts (ECMWF), 
which is both a research institute and a 24/7 operational service. It produces global 
numerical weather predictions and other data for WMO Members and the broader 
community. 



WMO GLOBAL MULTI-HAZARD ALERT SYSTEM 
(GMAS)

GMAS is poised to  substantially increase and enhance the availability of 
authoritative warnings and information related to extreme and/or potentially 
high-impact weather, water and climate events – regionally and globally. GMAS 
is intended to be a highly visible and accessible resource for warnings and a 
vehicle for:

• Identifying gaps in capability and where capacity development is needed to 
generate and disseminate these warnings

• Facilitating investments by development partners
• Promoting outreach to those at risk and to decision-makers
• Improving visibility and recognition of national alerting authorities
• Harmonizing and standardizing specific warning parameters
• Promoting cross-border cooperation.

South-East European Multi-Hazard Early Warning Advisory System (SEE-
MHEWS-A) is a GMAS pilot initiative jointly developed and implemented by 
WMO, ECMWF, 18 countries of South-East Europe, supported by development 
partners including World Bank, USAID, European Commission, and others. 



WMO DATA POLICY
• Successful implementation of GMAS Framework calls for broadening 

of the existing WMO Data Policy for international exchange of 
observed data.

• The free and unrestricted exchange of observational data must be 
updated and strengthened to accommodate the growing demand for 
observational data.

• WMO Members adopted of a new WMO Unified Policy for the 
International Exchange of Earth System Data at the World 
Meteorological Congress (Cg-Ext (2021)). The data policy update will 
help the WMO community to strengthen and better sustain 
monitoring and prediction of all Earth system components, with 
massive socioeconomic benefits as a result. It will lead to additional 
exchange of all types of environmental data, which in turn will enable 
all WMO Members to deliver better, more accurate and timely 
weather- and climate-related services to their constituencies.



Hazards

•The region is affected by 
hydrological and meteorological 
hazards including:
• Floods
• Extreme temperatures
• Severe storms
• Droughts
• Wildfires
• Landslides 

Damages

• During the last 20 years:

• Over 6000 people lost their lives

• Over 12 million people were 
affected

• Over 20 billion USD The total 
estimated losses and damages. 

Challenges

•Societal:
• Many social, economic, and political 
factors in the region continue to put 
vulnerable groups and economic sectors 
at risk. 

•NMHSs capacities:
• NMHSs facing challenges with securing 

adequate financial and human resources 
in fulfilling their core function - to 
provide timely and accurate warnings.

•Policies: 
• Advancements in policy frameworks 

are required to facilitate collaboration 
between different entities.

•Geographical:
• Many countries in the region are small 
in size - hazards often affect multiple 
countries.

SITUATION IN SOUTH-EAST EUROPE AND 
MIDDLE-EAST



PURPOSE OF SEE-MHEWS-A
• SEE-MHEWS-A project will support the NMHSs of WMO Members 

from the region in fulfilling their mandate to provide timely and 
accurate warnings in order to minimize the impacts on people, 
infrastructure and industry of hazardous weather events and to 
protect the lives and livelihoods of the people.

• SEE-MHEWS-A will provide operational forecasters with effective and 
tested tools for forecasting hazardous weather events and their 
possible impacts in order to improve the accuracy of warnings and 
their relevance to stakeholders and users. On a single virtual 
platform, the system will collect existing information, products and 
tools for the provision of accurate forecasts and warnings to support 
hazard-related decision-making by national authorities.

• Furthermore, the system will function as a collaborative platform 
where forecasters from different countries can work together on 
the identification of potential hazards and their impacts, especially 
when impending weather hazards may have potential impacts in 
many countries.





SEE-MHEWS DATA POLICY AGREEMENT

Additional observations shared 
under the SEE-MHEWS-A Data 
Policy 

https://ane4bf-datap1.s3-eu-west-1.amazonaws.com/wmocms/s3fs-public/ckeditor/files/SEE-MHEWS-A-Policy-Exchange_signed_June_2020.pdf?jMQP8aDbO9Pci_6yIZ3LHMO8bVm0J8h1%22%20/


• Four high-resolution numerical weather prediction models (ALADIN, COSMO, 
ICON, and NMM-B) were set-up for quasi-operational running at ECMWF. 

• Verification of precipitation forecasts for each project country. 

NUMERICAL WEATHER PREDICTION



HYDROLOGICAL MODELLING

Measured (blue line) vs. calibrated discharge (LISFLOOD) (red line) at 2975, Daljan the most upstream 
hydrological station, the Vrbas river

• SEE-MHEWS-A system development specific emphasis on improving 
the flood forecasting capacities, especially on transboundary 
catchments. 

• During the project demonstration phase, several hydrological 
models utilizing the NWP model outputs and observational data 
exchanged under the SEE-MHEWS-A Data Policy,  have been set-up 
for pilot river catchments in the region (Vrbas in Bosnia and 
Herzegovina and Vardar in North Macedonia). 



INCA Nowcasting system has been implemented for pilot river catchment (Vrbas
in Bosnia and Herzegovina to provide near-real-time analyses and forecasts of 
several surface fields in order to improve numerical forecast products in the 
nowcasting (0–4 h) and very short (up to about 12 h) ranges.

NOWCASTING

Example of an INCA precipitation analysis 
over the Vrbas catchment for SEE-MHEWS-A



COMMON INFORMATION PLATFORM



COOPERATION TO DEVELOP SEE-MHEWS-A

The development of the system is a joint effort between internal and external 
stakeholders including National Meteorological and Hydrological Services of the region, 
WMO Regional Specialized Meteorological Centres, European Meteorological 
Infrastructure organizations (ECMWF, EUMETSAT , EUMETNET, NMHSs), research 
institutions/academia, European numerical weather prediction consortia, relevant 
projects, regional and international organizations in the field of disaster risk reduction 
and WMO Secretariat.



Thank you

https://public.wmo.int/en/projects/see-mhews-a



OPERATIONS
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Eng.Angela Corina
Technical scientific activities for risk forecasting and prevention  Unit

PPRD East 3 Disaster Risk Management Webinar
Webinar #4  An introduction to Early Warning Systems (EWS) 
and the Italian example 8TH December 2021

Italian Civil Protection Department

practical example of EWS in Italy



ITALY: A COUNTRY PRONE TO DISASTERS

Earthquake
Most of  Italian territory 

is prone to seismic risk

Volcanoes
10 volcanoes, 2 active 

and 8 quiescent.

Vesuvio and Campi

Flegrei at very high risk

Hydraulic and 

Hydrogeological risk
82% of Italian

municipalities are exposed

to hydro-geological risk

Forest Fires
30 % of the Italian 

territory is exposed 

to the risk of forest 

fires 

Drought
Due to climate 

change the drought 

risk has increased

Tsunamis
Italy has been 

affected by historical 

tsunamis



1905
Calabria

Nicastro

Earthquake, CZ

557 casualties

M=7

Sicily and 

Calabria

1908 Messina

Earthquake

85.926 casualties

M=7,1

Abruzzo

1915 Marsica

Earthquake

32.610 casualties

M=7,1

1919 Mugello

Earthquake

100 casualtiesTuscany

1920 Garfagnana

Earthquake

171 casualtiesTuscany
M=6,5

M=6,4

A LONG HISTORY OF DISASTERS AND  
LESSONS LEARNED



Tuscany
1966 Florence

Flood

38 casualties

Friuli
1976 Friuli

earthquake

965 casualties

1963 Vajont dam 

disaster

1917 casualties
Veneto

1980 Irpinia

earthquake

2734 casualtiesCampania
M=6,8

M=6,5

Sicily and 

Calabria

1968 Belice

earthquake

296 casualties
M=6,4

A LONG HISTORY OF DISASTERS AND  
LESSONS LEARNED



4/15

1980
Campania

Terremoto 

Irpinia

2734 vittime

MW 6.8

Epicenter of the seismic 

event still to be defined 

3 days after 

emergency outbreak

Despite the tremendous 

effort this disaster came 

to prove the initial lack 

of coordination

THE BIRTH OF THE SYSTEM



1982 - ESTABLISHMENT OF 

THE   DEPARTMENT OF CIVIL PROTECTION

Not only RESCUE but 

PREVENTION, PREPAREDNESS, 

OVERCOMING THE EMERGENCY 

and ORGANIZATIONAL 

COORDINATION among various 

Administrations

The Department of Civil 

Protection is placed directly 

under the Presidency of the 

Council of Ministers

FUNDAMENTAL ASPECTS



ORGANISATIONAL STRUCTURE 

DURING AN E M E R G E N C Y

Italian Civil 

Protection 

Department

President of 

the Council 

of Ministers

Interior

Foreign Affairs and International 

Cooperation

Environment, Protection of land and sea

Health

Economy and Finance

Defence

Economic development, employment, 

welfare

ALL MINISTRIES

Education , University and  Research

Infrastructure and Transportation

Agriculture and  Forestry Departments

Cultural heritage and activities

Regions

Inter-municipal level

Municipalities

Fire Department

Police

Prefectures

118

ANPA

Financial Police

Army

Navy

Air Force

Carabinieri

GRTN

Coastal Guard

ANAS

Highway companies

Railway system

INGV

CNR

Other research Institutes

Professional Orders

Local Police

Justice

NATIONAL AND 

REGIONAL 

VOLUNTEER 

ORGANIZATIONS



The Italian Department of Civil Protection coordinates the National

Service of Civil Protection which involves several Private and Public

Bodies/ Organisations :

PUBLIC (Government, Ministries, Regions, 
Provinces, Municipalities, Emergency 
Services & other “Operational Bodies” etc.)

Whole-of society approach

6/15

SCIENTIFIC/ACADEMIC    

INSTITUTIONS (Universities, Research 
Bodies, etc.)

CIVIL SOCIETY (Volunteers, private 
companies, professional associations, 
etc.)



Full cycle of DISASTER RISK 

MANAGEMENT

OVERCOMING 

EMERGENCY
EMERGENCY 

MANAGEMENT

PREVENTION AND 

PREPAREDNESS
FORECASTING

Risk scenario 

identification and study

Relief and assistanceResumption of 

normal living 

conditions

Risk reduction



1998
Campania

Mudflow, Sarno

160 casualties

Calabria

2000 Flash Flood,

Soverato

11 casualties

A LONG HISTORY OF DISASTERS AND  
LESSONS LEARNED: TOWARDS THE EWS



Early warning system
legal framework: d.p.c.m. 2004



network of Centers for Technological and Scientific services, development and transfer: 
relevant part of the national early warning system.

(universities, research centers, public or private, etc.)

EWS: science based approach
Centers for Technological and 

Scientific services, 
development and transfer



TASKS
Announcement, monitoring and survaillance of risk

scenarios in real time

Declaration of the expected severity levels

Warnings activation of operative response in real
time at different territorial levels

The national early warning system for hydrogeological and hydraulic risk is
managed by the Civil Protection Department and all the Italian Regions
through the Centres for Forecasting and Survaillance network

1. FORECAST

2. MONITORING AND 
SURVAILLANCE

2 phases

1. METEOROLOGICAL

2. HYDROGEOLOGICAL
AND HYDRAULIC

2 areas

THE ITALIAN EARLY WARNING SYSTEM

Dir. P.C .M. 27/02/2004

500/21 CF
persone

5200
stazioni

22 
radar

H24
365 giorni/anno



Impact-based forecasting
Dir. P.C .M. 27/02/2004

WEATHER HYDRO-GEO



PREDEFINIED RISK SCENARIO

Dir.P.C.M. 27/02/2004 National early warning system
Centres for forecasting and survaillance

Yellow code(flooding of basements, 
temporary and punctual traffic problems
near small watershed due to surface runoff
phenomena, accidental loss of life) 

Red code(damages to agricultural activities, 
industrial and residential areas situated near rivers
and streams, damage or destruction of towns, 
possible loss of life or serious injury to people)

Orange code(temporary and punctual traffic
problems, damages to individual buildings or to 
small towns affected by slopes instability, damages
to agricultural activities, industrial and residential
areas situated in floodplains, accidental loss of life 
and possible widespread damage to people)



“In selecting a forecasting technique, the hydrological forecasting
service should take into account the forecast needs (hydrological
variable, forecast lead time), the characteristics of the system, the
data available (and their availability in real time or at adequate
latencies), the resources available and, amongst others, the
experience obtained through investigations and intercomparison of
techniques. A parsimonious approach should be preferred,
especially in hydrological forecasting services at their initial stages
of development, giving priority to simple low data-demanding
models/techniques of low computational burden”.

Impact based forecasting/ Flood forecasting



Given that, a parsimonious approach can be
based on a precursors thresholds system.
The flood precursors (intended as the value of a
parameter significant for the triggering of a
hazardous event) can be the hydrometric levels or
the rainfall amounts (observed or predicted)
depending on the requested forecasting lead
time that is a crucial point for civil
protection. Thus, the concept of lead
time needs to be flexible, and the minimum time
may be entirely dependent on the catchment
structure and the forecasting and warning system
facilities.

Flood forecasting: basic model



Ore 10,45

Ore 15,45

Ore 15,30

Ore 15,40

23 settembre

Quiliano creek, 22 sept 1992

Lead time: 
predictability and response capacity



Rain gauges data

Soil moisture

River gauges data

snowmelt

landslides

Complex thresholds

QPF

Hydro-Geo

Flood forecasting: BASIC model



Flood forecasting: advanced model



Satellite activation
FORECAST PHASE

Bollettino di criticità
November 15th, 2014

MONITORING PHASE

Forecast for the Centa river performed by CF 
of Liguria Region on 14° Nov for the day after

(source CF-ARPA Liguria)



the basic idea

My Dewetra:Real time Risk data hub and DSS

myDEWETRA is an integrated system 
for real-time monitoring, prediction 
and prevention of natural disasters 
worldwide.

It improves the accessibility and 
comparability (Compare, Integrate and 
Synthesize ) of hazard, exposure and 
risk information and data at multiple 
level

R = E x V x H



the system  allows to render data 
collected in a immediate, 
understandable and valuable way.  
hazard warning functions
automatically notify forecasters when
user-defined thresholds for a user-
defined variable/ parameter are 
crossed.

Different levels of aggregation from 
national to local level and in time, 
intuitive and user-friendly graphical
interface. 

synthesis

My Dewetra: synthesis



impact based analisys

The application provides, through a 
graphical interface, a high-resolution 
and continuously updated information, 
allowing the user to monitor weather 
and flood events, to build detailed risk 
scenarios and evaluate the potential 
impact of the phenomena on 
communities and infrastructure.

My Dewetra: risk scenario builder



Several monitoring and forecasting 
products and global datasets are 
included as a basic version of 
MyDEWETRA; the data are either free 
available or open data. A number of 
products and datasets are already 
available to Partner Countries and 
others are in the way to be integrated

MYDEWETRA.WORLD: single access 

point to international information



risk data integration can significantly increase

the value of information available and the

knowledge level of forecasters and decision

makers.

Integration bw national and international data as
the way forward for effective flood management.

The whole is more then the sum of the pieces



Thank you!

Italy National Civil Protection Department

Via Vitorchiano, 2

00189 Rome, Italy

angela.corina@protezionecivile.it

www.protezionecivile.org

mailto:angela.corina@protezionecivile.it
http://www.protezionecivile.org/


Don’t be afraid to start from 0.
This is an official pluviometer 

of a municipality in Italy 
“installed” 10 years ago.

That municipality became after 
5 years a national best practice

Technology is useful but 
cannot be an excuse to 

inactiveness!

CONCLUSION


