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NIST WUI Research Overview

Fed: IWG (including FEMA, USFA, HUD)
States: CA, OR, WY, CO, SC

Codes and Standards/ Best Practices 
CA Chapter 7A & Chapter 49

ICC IWUI
NFPA 1140 & Firewise
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Agenda



Wildlands WUI
Detached Combustibles
• Fences
• Wood piles
• Railroad ties
• Mulch/ground debris
• Playsets
• Retaining walls
• Propane

Ornamental 
Vegetation

Residence
Eaves/ roof
Vents
Siding 
Window and door frames
Garage door

Other 
Residences 

Secondary Structures
• Sheds
• Barns 
• Car Ports

Attached Combustibles
• Decks
• Pergolas
• Awnings

Wildland 
Vegetation

Vehicles
• Cars
• RV’s
• Boats

Parcel Level Hazard Mitigation
NIST WUI FIRE DAYS 2022

Camp Fire 2018, BURNEY FIRE DISTRICT used by 
Permission 

Residence, Vegetation and Vehicle Fire 
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Local conditions will drive ember exposures to specific structure 
elements. Extreme variability influence actual exposures.

Source placement (and local wind) will drive fire exposures to specific 
structure elements.

Planned SSE research✓

✓

✓
✓



WUI Fires – Structure Ignition Hazard Mitigation
New Buildings/Communities

• Greater exposure reduction options:
o Community design
o Structure spacing 

• Cost effective construction/hardening
• Lifestyle/paradigm shift easier to implement

Existing Buildings/Communities

• Limitations to exposure reduction  - existing 
Structure Separation Distance (SSDs) 

• Limited ignition resistance

• Transition from parcel to multiparcel hazard 
assessment and mitigation needed

• Lifestyle - paradigm shift needed
• Large building stock – cost effective 

hardening/funds needed

Exposures 
(fire and embers)

Structure 
Hardening 
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Parcel Sizes and Hazard Mitigation

“Multiparcel spatial analysis”

AD
U

SHED

RV

Combustible fence

NIST TN 2205 (HMM), Figure 14.



Range of Housing Density in Paradise
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NIST Camp Fire Report #3, Figure 2. 

a) Apple Tree Village 
Mobile Home Park

• ≤ 3 m (10 ft) separation

• 7 structures / acre

b) Lancaster Dr (Bille Rd)
• 3 m (10 ft) separation

• 2.9 structures / acre

c) Valley Ridge Dr
• 8 m (26 ft) separation

• 1.4 structures / acre

d) Round Valley Ranch Rd
• 25 m (82 ft) separation

• 0.3 structures / acre



Effectiveness of partial hardening is inversely proportional to local fire and ember exposures, 
incident size, and number of simultaneous incidents.

Partial Structure Hardening
Impacts of Structure Mitigation Compliance on Structure Resilience

• Homeowner has limited control on 
ember exposures

• Must harden to protect against embers

Availability of Defensive Actions

• Resident has limited control on fire exposures from outside their parcel
• Resident has significant control on exposures within their parcel: 

Fuels Reduction, Relocation, Removal and Structure Hardening options 
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Partial Community Hardening
Impacts of Community Mitigation Compliance on Community Resilience

The impact of a partially hardened structure on the community is 
proportional to the inverse of SSD

High Structure Density (Low SSD)
One Structure Ignition       Large Losses

Moderate Structure Density (Moderate SSD)
One Structure Ignition       Variable Losses

Low Structure Density (High SSD)
One Structure Ignition       Limited Additional Losses

Partially hardened structures need to be further apart 
to prevent cascading losses 
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Effect of Housing Density on 
Mitigation Approach

High Structure Density (Low SSD)
One Structure Ignition       Large Losses

Low Structure Density (High SSD)
One Structure Ignition       Limited Additional Losses

Moderate Structure Density (Moderate SSD)
One Structure Ignition       Variable Losses

Resident Participation and Complete 
Structure and Parcel Hardening 

“Desired”

“Desired”

“Required”
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