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Natural Hazard and Disaster Reconnaissance Facility (RAPID) 

Laser scanners 
(up to 2.4 km range)

Suite of drones with high 
resolution cameras and lidar

"Streetview” mobile imaging

Hydrographic 
survey

The RAPID Facility enables transformative research by providing investigators with instrumentation, software, and 
support to capture and analyze perishable data from natural hazards and disasters.

Data processing infrastructure

Hands-On Training

Major Activities, Support, and Services
• Acquire, maintain, and operate state-of-the-art data collection instrumentation for         

natural hazard and disaster investigations
• Provide advisory services and logistics support for reconnaissance investigations
• Processing, visualization, and publication with DesignSafe-CI
• Train a broad user base through workshops and other activities
• Support investigator-initiated deployments for environmental health and 

exposure research.

Air, water and soil 
real-time, in-situ

Air, water and soil 
sampling



New Environmental Health Instrumentation

Deployable tools for exposure 
measurement after disasters

• Air & Aerosols: Networked sensors to 
advanced gas analysis; tracking wildfire 
smoke, mold, and combustion gases 

• Water & Soil: Multiparameter field water 
quality monitoring, portable XRF for metals 
in soils and sediments, and mobile GC/MS 

• Remote Sensing & Imaging: 
Drone-mounted hyperspectral and 
multispectral sensors for high-resolution 
site imaging, thermal cameras, and 
drone-deployed water samplers for 
hazardous or inaccessible environments



Pacific Palisades in August 2025 (~ 7 months post-fire), LA Times

"Perishable" Data

• Storms carry (potentially toxic) ash and 
combustion byproducts away from their 
original locations—altering the record before 
cleanup even begins

• Once demolition and debris removal are 
underway, the physical evidence of what 
happened is changed

• Questions about health and exposure often 
surface months to years later, when the 
evidence no longer exists

• Official damage records (e.g., CAL FIRE 
Damage Inspection Program, or DINS) 
capture whether a building was standing—not 
what burned, or what was released into air, 
soil, and water



How We Work — Before Deployment 

We start with your scientific questions 

We work with your team to understand your 
research objectives and develop a strategic 
field data collection plan.

We work through the practicalities 

Site access restrictions, airspace 
requirements for drone operations, safety 
considerations, and timeline constraints are all 
assessed in advance.

We prepare and calibrate all equipment 

Instrumentation is selected, configured, and 
tested before deployment.

LA fires onsite, pre-deployment training



How We Work — In the Field 

We operate under rigorous field safety protocols: 
Respiratory protection, and FAA compliance for drone 
operations in restricted post-fire airspace.

We deployed three complementary systems to LA
• Drone surveys: ~cm-scale orthomosaics, 
hyperspectral imagery, and 3D point cloud models 
across burned residential areas

• Street-level imaging: 360-degree documentation 
along 640 km of roadway

• All surveys georeferenced and coordinated for 
integrated analysis



What We Can See — and Why It 
Matters for Exposures and Health 

• Ash and debris may contain heavy 
metals, dioxins, and other 
combustion byproducts (with no 
containment)
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may release lithium, cobalt, and 
battery acids
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What We Can See — and Why It 
Matters for Health

• Ash and debris fields may contain 
heavy metals, dioxins, and other 
combustion byproducts

• Geolocate burned vehicles across 
the fire area — including EVs, which 
may release lithium, cobalt, and 
battery acids

• Combusted building materials 
indicate potential asbestos, lead 
paint, and synthetic chemical 
releases at specific, mappable 
locations

• Road surfaces and drainage 
channels adjacent to debris fields 
reveal likely runoff pathways into 
surrounding intact neighborhoods

• Surviving structures immediately 
bordering total losses show close 
proximity to uncontained 
contamination sources



Fully 3D Data



Street View Imagery (shown on Mapillary interface)



Hyperspectral Imagery



Image Assessment with rAPIdtools

Methods for accessing RAPID 
datasets

Automated tools for getting 
building-level imagery

AI clients for automated 
damage assessment

Large-scale damage maps



Case Study: Building Fire Damage Classification

RAPID Combustion Hierarchy Scale (CHS) Damage Index

CHS Level 0: Unaffected CHS Level 1: Superficial combustion CHS Level 2: Partial structural 
combustion

CHS Level 3: Major structural 
combustion

CHS Level 4: Complete combustion No Data: Combustion level cannot 
be assessed



Case Study: Prompting for Fire Damage Classification



Fire Damage Classification for 2025 Palisades and Eaton Fires

◆ Processed a total of 34,666 buildings (5,450 in 
Pacific Palisades & 29,216 in Altadena)

◆ Minimum processing time: 3 hr 

◆ Best runtime rate: 183 bldg/min



LA Fires Research Research Opportunities: What You Can Do With This Data

• Refine exposure classifications — replace "within X km of the burn zone" 
with building-level combustion severity at each residential address

• Correlate damage severity with health outcomes — cardiovascular, 
respiratory, neuropsychiatric, and injury visits mapped against what actually 
burned

• Identify contamination point sources — burned vehicles, melted building 
materials, and debris fields geolocated and linked to air, soil, and water 
monitoring

• Track physical recovery over time — correlate neighborhood-level 
reconstruction pace with long-term health and displacement outcomes



RAPID Collaboration with Puget Sound Fire Departments
◆ Controlled burn of two houses by Shoreline fire 

dept. for training

◆ Questions:

o What is in the smoke and air during key training 
phases?

o What lands on surfaces and gear adjacent areas, and 
how long does it persist?

o How do conditions vary by location and time, for 
example interior versus exterior, near versus far?

o Which measurements are most useful for future 
routine monitoring?



Personal Exposure 
Monitoring

◆ SKC Airpump with 
Cyclone pm 2.5 
filters

◆ VOC Badge

◆ iButton 
Temperature Logger

◆ Aldehyde Sensor
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Material Measurements - Portable Handheld X-Ray Fluorescence

Provides rapid, on-site metal measurements in soils, ash, dust, and debris 
without lab processing.
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Material Measurements – Mass Spectrometer
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VOC & PM 2.5 Gravimetric Measurements
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Hyperspectral 
Imagery

Environmental 
Monitoring

Thermal 
Imaging

Mapping and Remote Sensing
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Portable FTIR Gas Analyzer Headspace Analysis

Air Measurements - Real-Time Gases (VOCs)
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Prevailing Wind

Controlled 
Burn Sites

Distributed Air Quality Sensor Array – Clarity Monitors
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Connect with the RAPID Facility

Visit our Website: 

uwrapid.org

E-mail:

 uwrapid@uw.edu


