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Built Design 
and 

Climate Change

/ƭƛƳŀǘŜ /ƘŀƴƎŜΧ Χ/ƭƛƳŀǘŜ /ƘŀƴƎŜŘΗ

Shifts in weather patterns

Temperature, Winds, Snowfall, Rainfall, 
Waves, Wildfires

Emerging risks for the public, developers, 
engineers, architects and the fire service

Codes have dated assumptions and only 
represent minimum requirements!



Building Codes & Design
Codes predicated on:

ïEnsuring Life Safety, Health, Accessibility, Environment, Occupancy, Time for 
egress

ÅTenability ï Obscuration, Toxicity, Temperature

ÅAchieved by compartmentation & protective features

ÅFire performance of assemblies does not include wind or pressure differences

ÅAssumptions baked into codesé

ïFirefighting outside the compartment

ïThe fire building is the compartment in some cases

Ḉ Fire Fighter life safety objectives not included in Codes!

ÅWIND DRIVEN FIRE IS NOT CONSIDER IN CODES or DESIGN!



Who Has Seen The Wind?

Depends on Who is Looking and Why

Fire Service
Fire Conditions & Potentials

Strategy & Tactical implementation
Public  Safety & Comfort

Developers, Engineers & Architects
Permits, Structural Loading & Performance, Way Finding

Public Confidence & Liability

TENABILITY



November 2001

January 1999

February 2007



DATA 2007

Wildland training manuals dedicate almost 
half of their fire behavior chapter to weather 
with significant sections on wind.

Structural firefighter training manuals, which 
are approximately 1000 pages in length, 
dedicate a page or less to the interaction of 
wind and structural fire behavior.

NFPA Analysis - 565 Fires ς Rated 1 (no wind) 
to 5 (wind)

FDNY Experiences ς Chiefs Tracy & Norman



ÅToledo PPV - 2007

ÅGovenors Island ς 2008

ÅChicago ς 2009

ÅTracy - Timeless



200 Wellesley ς Toronto 2011
Multiple MayDays 





Why is this still happening?

March 2021





ñSIZE UPò TOOLS ï FIRE/WIND?
Ongoing observation and evaluation of factors 

that are used for strategic goals and tactical objectives

ÅCOAL WAS WEALTH
ÅConstruction, Occupancy, Area, Life hazard
ÅWater, Auxillary systems, Street conditions
ÅWeather, Exposures, Apparatus & personnel, Location, Time, Hazards

ÅSLICE-RS
ÅSize Up
ÅLocate the fire
ÅIdentify & control flow path
ÅCool the space from safetest location
ÅExtinguish the fire
ÅRescue
ÅSalvage

ÅRECEO-VS
ÅRescue
ÅExposures
ÅContainment
ÅExtinguish
ÅOverhaul
ÅRescue
ÅSalvage

ÅDICERS-VO
ÅDetect
ÅIsolate
ÅConfine
ÅExtinguish
ÅRescue
ÅSalvage
ÅVentilation
ÅOverhaul



Basic Fire Models
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Distinguish Smoke Ignitions
Rapid Fire Development



Downdraught effect Speed effect

Venturi effect

Downwind eddy and 
counter-current  effect

Are
Not
Taught



Building and 
Environmental 
Factors

ά¢ƻǇƻƎǊŀǇƘȅ {ǇŀǿƴŜŘ 9ŦŦŜŎǘǎέ
ÅEffects caused by variations in 

elevation of land and/or buildings 
and building geometry.

ÅCan generate significant aerodynamic 
effects even in low to moderate wind 
conditions such as:

ÅPressure zones

ÅBuffeting

ÅRip currents

ÅVortices
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Situ -Wind -ational 
Awareness

ÅWeather reports

ÅVegetation movement ς grasses, plants & trees

ÅFlags & wind socks

ÅWave action ς ripples vs. waves

ÅSmoke movement

ÅDoor opening forces

ÅSound ς whistling at lobby door or elevator shafts

ÅSignage 

ÅVENTILATION PROFILE !

Wind
      Awareness



The appearance of the 
entire ŦƛǊŜ ōǳƛƭŘƛƴƎΩǎ 
ventilation openings, 
showing the flow paths of 
any air movement into the 
structure as well as smoke, 
heat or flame out of the 
structure. (FKTP  NFPA 1700)

Ventilation Profile



The integrated evaluation of fire conditions 
within a structure

using the Ventilation Profile, Building and 
Environmental Factors, along with the 

Smoke, Air, Heat and Flame indicators, for 
the purpose of strategic and tactical decision 

making.

VP = BE + SAHF



VP = BE + SAHF
Smoke/Air Flow, Heat and Flame Indicators

ÅAt openings, or within 
rooms, the smoke/air flow 
flow(s) may be classified as:

×Unidirectional flow

×Bidirectional flow

×Dynamic flow



Vent Profiles 
Dynamic Flow

× Eccentric - showing from corners of a window, but not from the 
centre of the window.

× Projected - exiting horizontally from the vent opening.

× Inverted - exiting the vent over the bottom of the window-sill.

× Hollowed - flames and smoke in an open window, but the 
opening is not venting flames or smoke.

× Pulsations

× Puffing - pushing and puffing from an open vent in a 
pulsating pattern.

× Star Fire - issuing from the building and being flattened 
ŀƎŀƛƴǎǘ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ǎǳǊŦŀŎŜΦ



VP = BE + SAHF
Smoke/Air Flow, Heat and Flame Indicators

×Unidirectional Flow:
A flow of smoke/air moving in a 
single direction.



×Bidirectional Flow:
A smoke/air flow moving in 
opposing directions.

VP = BE + SAHF
Smoke/Air Flow, Heat and Flame Indicators



VP = BE + SAHF
Smoke/Air Flow, Heat and Flame Indicators

×Dynamic Flow:
A unidirectional or bidirectional flow of smoke/air that presents 
irregular stratification and shape or alternates in direction 
(pulsations). (NFPA 1700)



VP = BE + SAHF
Smoke/Air Flow, Heat and Flame Indicators

Dynamic Flow

ςEccentric



VP = BE + SAHF
Smoke/Air Flow, Heat and Flame Indicators

Dynamic Flow

ςProjected



VP = BE + SAHF
Smoke/Air Flow, Heat and Flame Indicators

Dynamic Flow

ςInverted

ςProjected



VP = BE + SAHF
Smoke/Air Flow, Heat and Flame Indicators

Dynamic Flow

ςInverted

ςEccentric

ςProjected



VP = BE + SAHF
Smoke/Air Flow,  Heat and Flame Indicators

Dynamic Flow

ςHollowed



VP = BE + SAHF
Smoke/Air Flow,  Heat and Flame Indicators

Dynamic Flow

ςPulsations - Puffing


