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Facebook Human Mobility Data

• Opt-in to location services

• 600m2 aggregation for population density change

• 8-hour time increments

• Measured against 90-day baseline

• Non-profit or research data agreement required



Understanding Crisis Behavior

• When do people evacuate?

• Where do they go?

• How long to they stay away?

• How far do they evacuate?

• How do patterns of behavior change relative to the location, type of 
event, social vulnerability, and other factors? 



Key Challenges:

• Bias

• Representativeness

• Uncertainty

• Access

• Capacity



Cyclones Idai & Kenneth
Minimum Viable Modeling and Translational Readiness



Cyclones Idai and Kenneth
Mozambique / Malawi / Zimbabwe 2019

Killed: 1,355

Injured: ~1,900 

Affected: 3,000,000+ 



Cholera Cases: ~7,000

Cyclones Idai and Kenneth
Mozambique / Malawi / Zimbabwe 2019
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COVID-19
Mobility and Disease Control











Change in visits to points of interest 
(POIs)

Baseline = median day-of week 
value between Jan 6 and Feb 5



Requests for travel directions by mode of travel
• Country
• State
• City



Proportion of total devices remaining in the home location all day (24 hrs)
7-day rolling average based on Bayesian hierarchical model to control for low sample sizes





Telemetry: Activity Density Index
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Santa Clara, CA
Harvard TH Chan School of Public Health

Regional travel network linkages

Change in trips in and out of region



Salt Lake City, UT
University of Colorado | Colorado State University | National Association of Public Safety GIS 
(NAPSG)

Change in Population Density Dynamics



Seattle, WA
Institute of Disease Modeling (IDM) | Gates Foundation | Direct Relief

• Land Use Density Patterns linked 
to regional movement flows

• Significant reductions in 
commercial and mixed-use areas

• Increase in residential areas

• Reasonable expectation of 
reduction in contact rate based on 
“snowpocalypse” comparison 



New York, NY
Harvard TH Chan School of Public Health

Decline in inter-borough commuting 
correlates with lower rates of SARS-CoV-2 
prevalence

Likely related to increased contact rates 
and lower opportunities for social 
distancing by class, race and neighborhood







Readiness

• Data agreements, governance standards, and frameworks

• Data pipelines established

• Key questions identified

• Vetted methodologies coded

• Testing and simulation of workflows 

< Many of these have been solved for remote sensing >

• Is there a parallel to the International Space Charter for Mobility 
Data?



Key Challenges:

• Bias

• Representativeness

• Uncertainty

• Access

• Capacity



Ukraine
Mobility, Conflict, and Displacement









Ukraine Refugee Crisis



Social 
Connectedness 
Index and 
Mobility

• Social connectedness = 
aggregated relative strength of on-
platform (Facebook) friendship 
ties between accounts in Ukraine 
and Admin 2 areas in the EU. 

• Prediction of mobility change over 
time indicated low likelihood of 
refugees remaining in Romania 
and Hungary (except Budapest) 
despite population increases, and 
high likelihood of remaining in 
Poland, Germany, Czech 
Republic, regardless of short-term 
increases – which, of course, 
turned out to be largely correct. 

• Emphasis on CITIES. 









Afghanistan and Gaza
Geo-Messaging and Humanitarian Coordination





What is Geo-Messaging?





Taliban Takeover of Afghanistan

August 2021

• April 14th – President Biden announces 

intention to withdraw US troops

• July 2nd – Bagram airfield withdrawal 

completed

• Evacuation of Robotics Team 

Begins

• August 6th – Taliban seize Zaranj, capital 

of Nimruz province

• August 7th – Taliban seize Shebergan, 

capital Jowzan province

• August 15th – Taliban enter Kabul

• Evacuation of AUW students begins

• August 26th – Suicide bombing at Abby 

Gate

• August 30th – Final planes and US troops 

depart Kabul



Approach road to Kabul International Airport – August 15, 2021



Robotics Team family on the approach road to Kabul International Airport



• Family members of 

the Afghan Girls 

Robotics team

• First moved to safe 

house near the 

airport from a bus 

stopped outside the 

Kabul when the city 

fell to Taliban.

• Moved towards 

Abby Gate (British 

controlled) –

attacked by Taliban 

in the waiting queue 

– forced to retreat to 

safe house. 



• Secondary return to 

the Abby Gate via 

British military held 

hotel immediately 

prior to the suicide 

bombing. 

• Rapid development 

incorporated GPS 

error monitoring 

and vector data 

tracking.



Dear AUW student, 

please follow these instructions to download the app and register. It takes just 1 minute

Or scan this QR 

code to get to the 

Appstore:

[Code here]

[Your name]

z

Download the ‘Direct 

Relief - Data Volunteer’ 

app from the App store

Select the ‘Direct Relief’ 

account 

Make sure to allow notifications 

and location share when the 

app asks for it.   

You should have 

received a TAG code at 

your AUW email address. 

Please enter the code 

here: 

Please enter your full 

name here

Tap on the

‘my profile’ button
Tap on Tags Please send a test 

report to confirm 

success

Android: 

https://play.google.com/store/apps/detai

ls?id=com.app.balcony.direct_relief&hl=

en_US

Apple: 

https://apps.apple.com/us/app/direct-

relief-data-volunteer/id1478820241

1 2 3 4 5 6

Welcome onboard! 

For any questions, please contact Andrew Schroeder at: aschroeder@directrelief.org

https://play.google.com/store/apps/details?id=com.app.balcony.direct_relief&hl=en_US
https://play.google.com/store/apps/details?id=com.app.balcony.direct_relief&hl=en_US
https://apps.apple.com/us/app/direct-relief-data-volunteer/id1478820241
https://apps.apple.com/us/app/direct-relief-data-volunteer/id1478820241












(Click to play) 



Dataminr alerts

Location-based 

voice message 

Re-routing home AR map pointers

Guidance by graphical overlays
Additional visualization tools for 

decision support











The move towards South Gate









Update on the AUW Students:

• Upon departure from Afghanistan 

the students entered Ft. McCoy in 

Wisconsin for immigration 

purposes. 

• They helped to create an English-

language school for Afghans 

during their time at Ft. McCoy

• All 148 were placed into US 

universities including Brown, 

University of Delaware, and 

Arizona State

• Following August 2021, we helped 

another ~600 Afghan women 

leave the country and relocate to 

the AUW campus in Chattogram, 

Bangladesh

The Rise Again School at Ft. McCoy



Gaza

Evacuation in Process



Libya
GeoAI and Near-Real-Time Remote Damage Assessment



Pre-Event Imagery of Central Derna



Post-Event Imagery of Central Derna



Post-Event Image Segmentation and Mask Outlines

Model Source: Segment Geospatial









Medical Aid

Financial Aid Information Aid



Thank you
Andrew Schroeder, PhD, MPP

VP of Research and Analysis – Direct Relief

aschroeder@directrelief.org

mailto:aschroeder@directrelief.org

