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Project Description

The EO4MULTIHAZARDS project is a European Space Agency funded 
project aiming to explore the EO technology potential to advance the 
scientific understanding of high impact multi-hazard events to better 
identify, characterise and assess their associated risk, vulnerability and 
impacts on society and ecosystems. This project will finish in September 
2025.
The aim of the development of the web application is to create the 
multi-hazard event database and provide access to it through a web 
portal and API.
Our initial challenge in this project is the spread of data across different 
repositories and the harmonization of these datasets.
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Project Roadmap

Input data
• Selection of the 

available and 
accessible hazard 
data sources

• Process 
automation

Database
• Architecture and 

technologies
• Relational 

Database
• Integrate the 

geometries

Development
• Packages and 

Technologies
• Feasibility to use 

map

Web Application
• Visualizing the 

data
• Feasibility to 

query the 
database
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Input Data
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Input Data – Dataset selection
➢ International Disaster Database( API accessibility) 

– All Hazard Types

➢ European Forest Fire Information System dataset 
( Openly available) – Forest Fire

➢ British Geological Survey ( Available upon 
request) 

➢Data Harvesting/ Data FAIR principles  ( Findable, 
Accessible, Interoperable, Reusable)

➢ API, web services
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Input Data - Automation 
➢ CI/CD pipeline for the maintenance of 

all input data

➢ Scheduled at a precise time of the day

➢Download new data

➢Harmonization of the database

➢Uploading to the Database

➢ Separate Job for each Data sources
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Input Data – CI/CD

• EMDAT Data Retrieval 
via API

• EFFIS Data Retrieval 
from WFS ( Web 
Feature Services)

CI/CD pipeline for the maintenance of all input data
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Input Data – CI/CD

• EMDAT Data Retrieval 
via API

• EFFIS Data Retrieval 
from WFS ( Web 
Feature Services)

CI/CD pipeline for the maintenance of all input data

Data is downloaded and 
saved in the 
Eo4multihazard 
database in different 
tables
Following the specific 
conditions from each 
data source

08.11.24Mahtab Niknahad | Eo4multihazards Web Application



910.10.22Author Name | Cover Title

Input Data – CI/CD

• EMDAT Data Retrieval 
via API

• EFFIS Data Retrieval 
from WFS ( Web 
Feature Services)

CI/CD pipeline for the maintenance of all input data

Data is downloaded and 
saved in the 
Eo4multihazard 
database in different 
tables
Following the specific 
conditions from each 
data source

Database Harmonization
• UK-BGS events dataset 

harmonization and 
upload

• EMDAT and EFFIS 
harmonization
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Input Data – CI/CD

• EMDAT Data Retrieval 
via API

• EFFIS Data Retrieval 
from WFS ( Web 
Feature Services)

CI/CD pipeline for the maintenance of all input data

Data is downloaded and 
saved in the 
Eo4multihazard 
database in different 
tables
Following the specific 
conditions from each 
data source

Eo4multihazard 
Database – events table
• All the data sources 

are included
• final indices are 

accumulated based 
on the number of 
the record in the 
database 

Database Harmonization
• UK-BGS events dataset 

harmonization and 
upload

• EMDAT and EFFIS 
harmonization
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Database
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Database

Dataset 
Providers

Id

Name

Email Address

Country

Events 

Id

Event Type

Start_date

End_date

….

Geometry 
(Multipolygon)

Event 
information

Id

Link

Data source

Event Type List

Id

Hazard name

Hazard cluster

Hazard 
classification

Overview

Id

Geometry

#events

Event type

PostGIS

▪ Plugin for PostgreSQL
▪ Store the Geometry  

data type

PostgreSQL: Relational Database to manage the storage of records
Collects and exposes events and datasets metadata for further analysis
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Development
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Development - Overview
Final Users ( Researchers, Risk Managers,..)
Accessing the Eo4multihazard Application

Eo4multihazard Database

EFFIS Dataset
EMDAT Dataset
BGS-UK Dataset

Eo4multihazard Web Application
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Development - Technologies
➢ Application development in Django framework

➢ Standard containerization of the application in 
Docker

➢ Showing the geometry of the event in Folium map

➢ Folium map is based on Leaflet map 

➢ List of Countries with their ISO codes in Py-country

➢ Converting the geometry of the events with Shapely

Folium
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Development - Packages

Folium

PostgreSQL

PostGIS

psycopg2

maps

image

pillow
shapely

08.11.24

Http Requests

Proxy Settings

Model

View

Controller

Manages the 
Classes for 
Database objects

Manages the 
Client- side pages- 
in HTML, CSS
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Web Application
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Web Application
Functionalities are to support researcher and first 
responders to identify relation between events

➢Event overview - GAUL Admin-0 level, implemented by 

the Food and Agriculture Organization (FAO)
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Web Application
Functionalities are to support researcher and first 
responders to identify relation between events

➢Event overview - GAUL Admin-0 level, implemented by 

the Food and Agriculture Organization (FAO)

➢ Features filtering by polygon on the map
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Web Application
Functionalities are to support researcher and first 
responders to identify relation between events

➢Event overview - GAUL Admin-0 level, implemented by 

the Food and Agriculture Organization (FAO)

➢ Features filtering by polygon on the map

➢ Features filtering by country, event type, start/end 
date
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Web Application

➢Download result of related events list
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Web Application

➢Download result of related events list

➢Query to display related events: filter by time 
and radius
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Web Application

➢Download result of related events list

➢Query to display related events: filter by time 
and radius

➢Map overview of selected event and related 
ones
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Web Application

➢Download result of related events list

➢Query to display related events: filter by time 
and radius

➢Map overview of selected event and related 
ones

➢View the Related Publication
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Web Application

➢ List of Available Datasets
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Web Application

➢ List of Available Datasets

➢ List of Available Data Providers
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Future Work

Creation
new pipelines to update datasets, Geostories to describe 
case studies, testing, and bug fixing

Finalizing
final URL and Host of web application

Improvement
Improve dataset page of the web application, webapp 
usability , and fill table of useful datasets
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Thanks For Your Time!
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Contact us

Center For Sensing Solutions

Andrea.Vianello@eurac.edu
Mahtab.Niknahad@eurac.edu

Institute For Earth Observation

Bartolomeo.Ventura@eurac.edu

Center For Climate Change and Transformation

Stefano.Terzi@eurac.edu
Kathrin.Renner@eurac.edu
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