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Ahead of the Storm Vision

The Gap
Children are often neglected in 

disaster planning; response is 

reactive, and too late

The Problem
Extreme weather events are 

increasing, with devastating 

impacts on children

The Opportunity
We can leverage analytics 

before the crisis for proactive 

response

The Vision
Transform disaster response from reactive to proactive by conducting children-focused 
analytics ahead of the storm to protect children before disasters strike

Emergency Response: Status-Quo

Preparedness Anticipatory 
Actions

Need Assessment 
& Response

Prior to crisis In anticipation of crisis After the crisis

• Risk analysis
• Resource preposition

• Resource preposition/protection
• Evacuation
• Initial planning
• Fundraising

• Need assessment
• Supply of resources
• Fundraising

• No info on future hurricane
• Lack of funding
• Proactive
• A lot of time to act

• Time sensitive
• Proactive
• Good info on future hurricane

• Reactive
• Very urgent
• Certainty of where to act
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In Anticipation of Crisis: Impact-Based Forecast

Buying time
(Planning, fundraising)

Crisis Impact 

Start planning & 
fundraising ahead

Response

Response  
weeks earlier

Response

Enabling Actions
(Evacuation, Resources)

Start planning 
& fundraising

Status-quo

Ahead of 
the Storm 

• Manual and imprecise 
analysis

• Lack of funding before 
the disaster

• Automatic and precise 
analysis

• Fundraising earlier allows 
anticipatory action

Exposure

Landslide

Vulnerability

Population

Infrastructure

Hurricane

Floods

Impact

Scenarios
Expected Case

Best Case
Worst Case

Visualization
Geospatial

Gridded
Prioritization

Motivation: Buying Time and Enabling Actions General Framework

Polygons with radii for 
wind speed threshold

Continuous hurricane 
impact region

Hurricane exposure 
probability map

Identify areas with high 
population

Identify areas with low 
nightlight emissions

Identify hurricane 
impact prone schools

26 impact-prone 
schools at risk

Exposure LayersVulnerability Layers
Hurricanes

• Ensemble predictions

Landslides

• Probability raster

Floods

• Ensemble predictions

Hurricane Rafael prediction

(Nov 2024)

Landslides prediction 

(Jul 2025)

Floods prediction during 

Hurricane Iota (Nov 2020)

Deep-dive: Impact-prone school vulnerability

Results
48 combinations

144 metrics

Deep-dive: Hurricane Exposure

Hurricane 
Exposure

Impact-prone 
Schools

Methodology: Impact = Exposure x Vulnerability Example Result

Prior to crisis: Prepositioning Optimization 

The need

Hurricane risk

Supply prepositioning

Stage 1
Warehouse prepositioning 

and stocking

Stage 2
Routing and 

unmet demand

stochastic 
scenarios

High population + Low nightlights = Impact-prone

Stochastic Optimization 
via Benders Decomposition

Results: greater demand satisfied

Benefit (Eta & Iota)

Baseline Optimal

Unmet Demand

+ 160k children 
reached in Eta & Iota

Methodology

Baseline Optimal

-23%

Impact-Based Forecasting

+700k children 
served in Latin America

+$1.7M
funding raised

      Prepositioning Optimization

+160k children 
reached in Nicaragua

Early Warning

Population

• Total people, children

Infrastructure

• Schools, shelters, hospitals

Specific Indicators

• Poverty, vaccination

School concentration Children concentration Child poverty concentration

Crisis Impact 
(e.g. Hurricane)

Motivation: Prepositioning under uncertainty remains difficult and manual.

Idea: A modular, scalable framework integrating diverse data layers.
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