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OBJECTIVE

BEFORE

DURING

AFTER



DTM Data

What? How?

Needs / Vulnerabilities

Intersectoral Needs
GBV and Protection indicators

Conditions

Infrastructure
Livelihoods

Mobility

Internal Flows
Cross-Border

Spontaneous or Organized
Displacement and Returns

Who?

Internally displaced persons 
Returnees
Migrants

Population

Where? When?

Sites and Camps
Transit points

Place of Resettlement

Location
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DTM in numbers
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DTM in numbers
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DTM numbers in 2018
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Data since Dec 2014 to present
Destination places by LGA
Departure by State

Departure State

Destination LGA

Nigeria IDP network
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Nigeria IDP predictions
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Migration flows 
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Anomaly detection for migration flows
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Concept

Actual implementation 
(migration.iom.int)

• Seasonal trends included
• Cross validation with anecdotical information
• Report from WCA anomalies

• AnomalyDetect App available soon
• Methods: BoxPlot, Moving Median, Spectral method, RNN

Anomaly detection for migration flows
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Population Density*

*Taken from WorldPop Population Density Thresholds
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Urban/Rural disaggregation of DTM data

Displacement: Urban vs Rural
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IDisplacement: Urban vs Rural
Nigeria Ethiopia

I N T E R N A T I O N A L  O R G A N I Z A T I O N  F O R  M I G R A T I O N



Displacement: Urban vs Rural
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Drone imagery and GIS
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Drone imagery and GIS
SEPTEMBER 2017

Panchromatic satellite imagery availability
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OCT 2017 NOV 2017 DEC 2017

FEB 2018 APR 2018 MAY 2018
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https://wiki.openstreetmap.org/wiki/WikiProject_Bangladesh/RohingyaCrisis

Crowdsourcing on open-data 
platform

Humanitarian Open Street Map Team (HOT) and 
Java Open Street Map software (JOSM)
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https://wiki.openstreetmap.org/wiki/WikiProject_Bangladesh/RohingyaCrisis
https://wiki.openstreetmap.org/wiki/WikiProject_Bangladesh/RohingyaCrisis


Machine learning meets 
photogrammetry:

Pix4D photogrammetry software 
puts machine-learning tools for 
photogrammetry applications in your 
hands so you can classify 3D point 
clouds.
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https://www.pix4d.com/


GIS Software as ESRI Arcmap
01 - Point cloud:

- Classification of geographical objects
- Extraction of surface and terrain model

02 - Terrain model:
- Terrain model with ground 

information for analysis
- For site development unit and disaster 

risk reduction expert
- Analysis of area prone to flood risks

03 - Drone imagery:
- Geographical objects extraction as 

shelters, infrastructures, roads, 
waterbodies

- Used as background base map for map 
products

- Layers overlaid to orientation maps
04 - Slopes:

- For risks of landslides analysis and 
shelters in risk area

- Analyzing the terrain slope for 
hydrology, site planning, and 
infrastructure development

05 - Contour lines:
- Calculation of 1 meter contour line 

based on terrain model
- Layer for further risks analysis
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AI and ML based on UAV (drone) imagery

Training the artificial intelligence (A.I.) with 126 shelters

“Annotated Objects: 126 (overlapping with your training areas)”

Picterra A.I. platform detected automatically more than 26.000 shelters inside the 2.5km2 test area.
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https://picterra.ch/


PLACED IN THE WRONG HANDS,

OUR INVENTION COULD DESTROY 

THE WHOLE WORLD

WAIT!!!!

Taken from ‘Science sans conscience’  by Klub © Warum ed. 2018



Objectives:
To identify risks and define principles/guidance for the applicability of data science
practices on humanitarian data
Define joint goals to establishing an ethical framework for data scientists to work 
within when handling humanitarian data

Outputs:
Identification of core concerns from field practitioners
Developed pilot peer review mechanism for technical and ethical considerations

Data Science and Ethics Group



Other IOM data initiatives
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displacement.iom.int migration.iom.int
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