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Structured Approaches for Forest fire Emergencies in Resilient Societies (SAFERS)

SAFERS project started in October 2020 for a period of 3.5 years (Oct 2020- Mar 2024) and with a
budget of 3.25 million euros. It is coordinated by LINKS foundation and brings together 14 partners
coming from 7 European countries.
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dSAFERS

Structured Approaches for Forest fire
Emergencies in Resilient Societies

This project aims to create a novel forest fire
emergency management system capable of acting
along the whole emergency cycle. It will couple
heterogeneous Big Data such as Earth Observation,
in-field data and social media with advanced models
based on Artificial Intelligence to make citizens, first
responders and decision makers more resilient
against forest fires.
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SAFERS Open Platform

The open source SAFERS Platform is a Big Data Emergency
Management System that uses Al and the outputs of the
intedligent services to provide decision support
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Prevention and Preparedness

SAFERS creates an early waming system and risk
maps to allow all stakeholders to be ready for 2 possible m‘;:r
forest fire az well as to inform citizens. It integrates an active ol in the
information extracted from different sources, including Emeeny gycle
sacial media and mobile apps.
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Detection and Response
SAFERS uses multiple data sources with advanced Al to

map the fire status and to predict its propapation, mtm
creating actionable information for first responders and Wiformastion aboet
decision makers. It allows in-field citizens, voluntesrs, and the frvest fire elatus
professional responders o provide situational updates ani b eviltica

via an Intelligent Chatbot

e AR

Restoration and Adaptation

To assess the impacts of forest fires, SAFERS monitors

the regeneration of damaged ecosystems and computes Authorites hive
. - siippai fof
the economic losses resulting from bummed areas, devition-isking

supgesting strategies o reduce the impacts of futue
emengency events.
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T5.1 Demonstration and training methodology

1 - Italy (Piedmont) 2 - France (Corsica)

3 —Spain (Catalonia) 4 — Greece (Thessaloniki)
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Definition of the overall structure of the demonstration
activities as well as to the definition of the training of
local stakeholders in testing the SAFERS ISs developed.

In SAFERS, 4 demonstrations are executed involving all
the key actors of the emergency management cycle,
namely first and second responders, local authorities,
volunteers, technical entities, and citizen.

The demonstration and training methodology is aimed
at:

& Testing the functionalities of the SAFERS ISs in a
controlled environment with data and information of
well-known events of the recent past and already
available to local stakeholders.

& Gather information on the adaptability, reliability and
usefulness of the ISs in simulated in-field scenarios.

& Showing to the local Stakeholders (first and second
responders, volunteers, local associations, citizens)
the new technological development designed to
increase their safety.




Architecture

~
SAFERS Intelligent Services

SAFERS PLATFORM - OPEN SOURCE

Microservice architecture pattern

Decision Support System
o Social media analysis
2 Chatbot for citizens and volunteers
Sub-seasonal weather forecast

Operational early warnings

Identity Server

Smoke and fire detection system (Fusion Auth)

Fire propagation model

EO-based detection & delineation
models

EO-based post-wildfire monitoring
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OAuth APl Gateway

OGC services
for map layers

Web-based dashboard

Q (frontend)

Map Server

Importer & Mapper
(Backend)

Sensor Service

Big Data Repository
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dSAFERS

)

HTTPS REST APIs with JSON payload.
B2B authentication through API key.
User authentication through OAuth
2.0 (user will provide user and
password and the AA Server will
release a Token to be used in each
API call)

M

Asynchronous Messaging System:
Publish/Subscribe Bus



Intelligent Services — Operational Layers

Services that autonomously provide periodical updates for a
given datatype (or multiple datatypes). Notifications are sent on
the bus for every data delivered to the SAFERS platform.

1. Weather forecasts
» Deterministic (short term) & probabilistic forecasts (mid-term,
sub-seasonal) derived from ECMWF
2. Early warning risk
* FWI: deterministic and probabilistic with subindexes
and anomalies. Raw data and aggregated at fire management
unit
3. Smoke and fire detection system
* Images from in-situ cameras
+ Smoke and fire detection alerts
4. Events from social media
» Location and time of the event, relevant media
» affected people and infrastructures

We 6.10. 9:00
Meteorologist's temperature forecast
13°C

Weather model's temperature
Median: 11.9 °C
Prediction interval: 9...15 °C

10
5 Weather model's 6-hour precipitation amount 5
Median: 0.0 mm
i I Prediction interval: 0...1 mm
0 --.--l”‘ ﬂl | |15 PO e, [ TTSRS
Sa Mo We

Fr Su Tu Th
2.10 410, 6.10, 8.10 10.10. 12,10 14.10
@ Probability forecast for precipitation amount 80% prediction interval
50% prediction interval -e- Temperature probability forecast

- Meteorologist's temperature forecast

Probability forecast updated 1.10.2021 0:39
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Operational Layers: subseasonal weather forecasts &® it

TRIGGER: Automatic with periodic updates. Twice a day for short term, weekly for extended range, daily for FWI.

EECMWF
Global forecasts

Daily operational
retrieval

Processing

Message bus

Map Server

TOUCHPOINT

Dashboard

' N

% To SAFERS
Platform

Prio (dashboard)

»
Import
message
™M
E . Importer &
2 Mapper
SAFERS
GeoData Repository
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Intelligent Services - On-demand Layers

Services that communicate through the async message bus. Triggered by a
map request, containing a time interval, an area of interest and a specific 7
datatype (or multiple datatypes). Once the requested data is available, the other F=

services are notified though the bus. 3

1. On-demand wildfire nowcasts and forecasts
« Stochastic simulations of wildfire propagation (RoS model) based on vegetation
type, slope, wind direction and speed, and fuel moisture content.
2. EO-based fire and burned area delineation
« Burned area delineation, burn severity estimation
» Fire front and smoke detection,
* Quantification of the impacted elements (land cover, infrastructures, people)
3. Post-event monitoring
* Long-term NDVI
* Long-term dNBR
4. Fuel maps

Montello et al. "MMFlood: A Multimodal Dataset for Flood Delineation From Satellite Imagery." IEEE Access (2022)

Trucchia et al. "PROPAGATOR: An operational cellular-automata based wildfire simulator." Fire 3.3 (2020)

Galatola et al. "Land Cover Segmentation with Sparse Annotations from Sentinel-2 Imagery." IGARSS 2023
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On-demand Layers: Burned area mapping

MAIN INTERACTION FLOW: TOUCHPOINT
TRIGGER: a professional user request a mapping through the SAFERS dashboard
Message bus Dashboard
A
g;f:;st Sentinel-2 (1 image every 2-  Binary map, severity Map
" Plafom > days n e EU) response
(dashboard) ‘ Exposure extraction ™M
\l
Map ,C./
request OpenStreetMap
™M §
- ()sentineli  Geospatial | | € ONNX Deep Learning O Land Monitoring :
D t h (= p N Service D 1 h
ispatcher downloader Platform Vs ispatcher Map Server S
Aol | | Geospatial Aol Alffecte:j 3
- elements
Time | |data To SAFERS
4 y | 2 Platform
| @ puthon Impact mporter (dashboard)
e Orchestrator — quantification E Mapper
SAFERS
GeoData Repository
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Social Media Module 'inks ¢SAFERS

Main objective: extract informative content related to forest S e
fire events, selecting and classifying multimedia information ' s | e

Stream data manager Extraction Data fayer

Real-ti

(text, images, videos), detecting events, and extracting et > [ | oS - [f‘ —

Preprocessing

impacts in terms of affected people and infrastructures.

The Social Module can:

» Filter and classify tweets and content: Informativeness,
information type, hazard type, Named entity extraction, Image
content classification, help request

+ Detect events: estimate their location, start and end time

« Extract their impacts: quantification of affected people and

infrastructures

Piscitelli et al. "Multilingual text classification from twitter during emergencies" IEEE ICCE 2021
Blanco et al. “Impact Estimation of Emergency Events Using Social Media Streams”, IEEE RTSI| 2022

Salza et al. “A ’glocal’ approach for real-time emergency event detection in twitter’, ISCRAM 2022
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Crowdsourcing solutions - Chatbot Links
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Main objective: devise an intelligent Chatbot, creating a e cotTRoL Roow
communication channel between the control room and the
people involved - citizens and professionals - in potential
emergency situations

SAFERS Bot [test]
< bot

%> Home » b= See/send reports

DATA COLLECTION PROCESS

PROFESSIONALS

«  FIRST RESPONDERS
+  VOLUNTEER

Through the chatbot, users can:

* Create Reports

* Receive Communications

« Update location, status activity (professionals)
+ Manage Missions (professionals)

* Read tips and answer quizzes (citizens)

This project has received funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No 869353

| How can | help you?

|
| Home » @ Set my status

Hello, first.responder.test. 1 (Test
Organization)!

& Set my status

Your rent status is: Doing activity
Your actiiy I Operative machines

Your location seems a little
outdated!

Since your status snsoolnqnctlvny
your location can help the control
oomlwo-nshreh loc!onwith

anyone el
Please anach a location here

€D ) ® 2 O

Report status: Notified
Location: Link

Hazard: Fire
Description:

fire near house

FIELD

N

Additional content:
empty

There is 1 media object
attached to this report

& My Live Location for.

©00 (000 (
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Intelligent Services - Decision Support System )=
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Main objective: Translate incoming data from earth observations, ¢
weather forecasts, social media apps, etc., into valuable information 2 -
to help society become more resilient by enabling the generation of > 18 8 B
sophisticated alerts and visualising them to the Dashboard

1. posts data to the SAFERS GeoData Repository (securely through AUTH) =
2. The GDR stores the data and publishes a message to the Message bus ST
3. The KBS receives the message and retrieves the required data for the o;to,;gy
reasoning tasks
| SPARQL [N [
4. KBS posts enriched data in the form of an alert / recommendation to the F W
Dashboard
ERES et
opulation
Message-bus-------- ----Message bus\ nwoum"t{ﬂt?-'

rd

To SAFERS Alerts
Platform
(Dashboard)
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SAFERS Geodata repository links
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Main objective: repository for storing geospatial data directly
supplied to the system or produced by intelligent services. Data is
uploaded into a Data Lake, converted by an importer into OGC-
compliant layers (WMS, WMTS, WFS, WCS).

Main functionalities:

» Support of INSPIRE metadata (1 - 3)

* Integration with OAuth2 authorization and authentication system
» Support of geospatial data (2)

* Notification on SAFERS messaging system (1)

* Integration with data cloud storage
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GIS SOL Database

A
Importer
«{i~ GeoServer
Mapper

HTTPS API

0GC services

Organizations SAFERS PROPAGATOR Test Run  isochrones_1440.0

isochrones_1440.0

Dataset description:

Test run on 16/12/2021
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www.safers-project.eu
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