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Natural Hazard

Geological
• Earthquakes, Tsunamis
• Landslides
• Volcanic 
• Avalanche, rock falls
• Subsidence
• Expansive soils

ATMOSPHERIC
• Hurricanes
• Lightning
• Tornadoes
• Storms
• Wildfire

HYDROLOGICAL
• Flood
• Desertification
• Salinization
• Drought
• Erosion
• sedimentation

Natural hazard refers to atmospheric, hydrologic, geologic and 
wildfire phenomena that, because of their location, severity, 
and frequency, have potential to affect humans.



Exposure

Facility exposure measures the economic, social and

environmental impact of the damage of the facility. It depends on:

• Use of the facility

• Looses (cost) related to its damage

• Replacement/reparation values





Storms, hurricane

Flood
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1) Preparation 2) Early warning

& actions

3) System adaptation

4) Learn
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1956 1959

Arthur Samuel

Machine Learning: a computer 

program that learns from experience 

1956: John McCathry: 

AI Concept of Machine being able to carry 

out intelligent tasks (like human)

History of AI development
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1956: John McCathry: 

AI Concept of Machine 1959

1959: Arthur Samuel

Machine Learning

Web of science records « AI »
Lack of:
• Large computation means

• Efficient algorithms

• Data



Artificial intelligent methods

AI

AI: Intelligent machines that work 

and act like humans

Machine 

Learning

ML: Models and algorithms that learn 

from data

ANN 

Deep

Learning
DL: Models and algorithms that learn from  

complex data (complex phenomena)

ANN: Artificial Neural Network



Artificial intelligent models

Data

• Input 

• output

Algorithms Computation 

means

Program

Algorithm

Input 

parameters

Output 

Parameters



2 Steps

Program

Algorithm

Input 

parameters

Output 

ParametersStep1: Learning from input and output 

data  (Build the black box)

Input Input

Output

Program

Algorithm

Input 
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Step2 Prediction: Use the black box 

and input parameters to determine  

output parameters

Input
Input

Output



Data repartition

Training (about 70%):

Build the AI model

About (30%) 

Testing  and validation

The training subset should be “representative” of the global data set



Machine Learning methods

Supervised 

Learning 

(labelled data)

Unsupervised Learning 

(unlabeled data)
Reinforcement Learning 

(Agent)

Classification

categorical 

value

Regression

Continuous 

value

• Regression (linear, logistic)

• Decision tree

• Random Forest

• K Nearest Neighbor (KNN)

• Support vector machine (SVM)

Identification of the 

structure of unlabeled 

data

K Means Clustering

Actions to optimize 

long-term reward

Agent exploration 



Machine learning process

Define 
objective

Data 
collection

Data 
preparing 
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Data 
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Model 
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Machine 

Learning



Deep learning methods

One Perceptron Multilayer perceptron

• Feed forward

• Back propagation

Recurrent Neural 

Network

Time series

Deep Neural 

Network



Deep

Learning



How China Is Using Artificial Intelligence in Classrooms
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Data sources for disaster response :
• Satellite imagery, 

• Wireless Sensor and Internet of Things (IoT), 

• Crowdsourcing, social  media, mobile GPS traces and mobile Call 

Detail Record

• Images and videos from Unmanned Aerial Vehicle (Drone)

• Simulation



Crowdsourcing data and Social Media
• Related to public  contribution

• Contributors are passive (public is not aware) 

• Improve disaster response and resource allocation through real-time reports.

• Social media are used to determine public sentiment and reaction to disasters



GPS Traces and Mobile Call Detail Record 
Used for different purposes :

• Landslide monitoring (gradual changes in distances and heights),

• Tsunami monitoring for damage assessment.

• Earthquake management (ground deformation damages scanning)

• Forest fire (map fire perimeter and damages geo-reference)

• Flood management (used with remote sensing and GIS for flood 

assessment, including inventory mapping, damages, flow,.)



Mobile use

in emergency



Use of AI for classification of disasters’ events



Methodology
Tweet collection

Textual content

Relevance analysis

Sentiment 

classification

Clustering 

according to 

humanitarian 

intervention

Actions

Image  content

Classification according 

to damage type

Damage assessment

Relevance analysis

Actions



Results: Tweet relevance

Havery Ima Maria



Sentiment analysis



Classification according to humanitarian actions

Donation

Support

Damage

Advise

Other information



Clustering: Hurricane Harvey, 27 August 2017

Cluster 1:  Damage

Cluster 2:  Personal opinion

Cluster  3: Caution and advice

Cluster 0: Other useful information 



Use of social 

media 

in disasters 

emergency



AI FOR GOOD 

DISASTER RELIEF



How AI can help

after disaster ?



Thank you



Methodology

1) Collect tweets with:

- Text

- Images

2) Use of AI for:

- Tweets’ relevance

- Sentiment classification

- Clustering according to humanitarian actions 

- Damage assessment

- Priority actions



Using AI to predict disasters



Innovation in disasters management 



30  Innovations were selected according to experts’ recommendations 

(14 products and 16 approaches)



GIS

Community-based

Hazard Maping



Machine Learning & Data Science



What is Artificial Intelligence Exactly



Introduction to Machine Learning and Artificial Intelligence
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