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Research programme – purpose

• Develop the science and technology needed to 
protect life and property and manage fire in the 
landscape

• Provide fire and land management agencies with 
greater capacity to:
– enhance firefighter safety

– better understand fire and smoke behaviour

– allow for safe & effective use of fire as a                                          
land management tool

– deploy effective suppression resources

– manage fire in different landscapes

Fire research team – capability

• Richard Parker, Project Leader:                             
firefighter health, fitness & productivity

• Grant Pearce, Senior scientist:                             
weather/climate, fire behaviour,  fire danger rating

• Veronica Clifford, Scientist:                                                    
fuels & fire behaviour, fire as a land mgmt tool, tech transfer

• Lisa Langer, Social scientist:                                    
community resilience & recovery

• Tara Strand, Atmospheric modeller:                             
extreme fire behaviour, smoke transport, fire‐atmosphere links
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Proposed Research 2012‐2016
New research themes:

1. Managing emerging risks to NZ’s fire hazardscape
– new/emerging fuel types, climate change, extreme fire behaviour

2. Enhanced community resilience 
– strategies to educate at‐risk communities                                                  
to improve fire readiness

3. Use of fire as a land management tool 
– issues/benefits of fire use, impacts on NZ ecosystems, smoke               
impacts

4. Improving safety & productivity
– production rates for firefighting resources                                    
(impact of CO expoosure) new suppression                             
technologies 
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Research Objectives

• Develop a low‐intensity/  
smoldering smoke 
transport and dispersion 
BlueSky module
– Progress towards super‐
fog prediction

• Collect a unified near‐fire 
dataset 
Fuel Emissions

Combustion Dispersion

Plume Rise

Understanding how the canopy influences 
the smoke plume and fire behavior

• Flux tower data help us to asses the vertical motions of the atmosphere that carry 
smoke concentrations up and out of the canopy or keep it trapped below the canopy.    
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Meteorology and Stem Density 
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Fire
Info

Fuels

Total 
Consumption

Time
Rate

Emissions

Plume
Rise

Dispersion /
Trajectories

SMARTFIRE
ICS‐209
CWFIS
Manual

FCCS
NFDRS
Hardy
CWFIS
Manual
LANDFIRE
LANDFIRE‐FCCS

CONSUME 3
FEPS
EPM
CWFIS
Manual
FOFEM

FEPS
EPM
WRAP
Manual
FOFEM FEPS

Literature+
EPM
Manual
FOFEM
Other

Briggs
FEPS
Manual
Daysmoke

CALPUFF
HYSPLIT
S.M.O.K.E‐ready files 
for CMAQ

BlueSky Smoke Modeling Framework

Meteorological 
Forecast

Required

Not Required:  Models 
have static value options

The Site: Calloway Forest 
Sandhills Preserve 
(The Nature Conservancy)

• Long‐leaf pine                   
(Pinus palustrisMill.) 

– natural regeneration in the 
areas burned

– Average age is 80 years

• Fire encourages 
– Long‐leaf pine height
– Wiregrass (Aristida stricta) 
reproduction 

– Diversification of shrub 
species

– Keeping turkey oak back 
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Observations:
Near Burn Unit                  In Burn Unit

• Units 18 and 19

Smoke approaching Super Tower Site   ~12: 30 PM

• Unit 27

Observation Dataset Suite
Fire
Info

Flame Height
Flame Spread
Flame Temp.
Ignition location
Time of Ignition
Smoldering Only

Fuels

Fuel Type
Fuel Moisture Total 

Consumption
Consumption of Fuels 

Time
Rate

Ignition Location
Smoldering Phase Emissions

CO
CO2
PM2.5
Black Carbon

NOx
Methane
Ammonia
PPAH
H2O

Plume
Rise

Inclinometer
Photos
Turbulence meas.
Stability meas.
Temp. Profiles

Dispersion /
Trajectories

Smoke Measurements
Introduced Tracer gas
Vertical eddy motion
Horizontal eddy motion

Meteorological 
Input

Out of plume sub‐canopy: 
Winds, Temperature, RH, 
Radiative power, Vertical 
motion
Above canopy profile of: 
Transport winds
Temperature
Stability

A Comprehensive unified dataset
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Balloons and SODAR used 
to gather above canopy 
meteorology

Fuels, Fire, and Weather
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N

85.75’26.1m

Sonic#4 + LICOR
SF6 inlet and Flux inlet for:
CO, CO2, O3, NOx, NO, CH4
NH3, N2O, H2O

Profiler#8
25.6 m

Sonic#3
SF6 inlet

Sonic#1‐SF6 inlet

25.4 m

19.7 m
Profiler#7

Profiler#6

19.3 m

17.3m

Profiler#5‐‐‐‐SF6 inlet 13.3m

Profiler#4 9.7m

Sonic#2‐SF6 inlet‐RH/Tmp 7.6m
Profiler#3 7.2m

5.2mProfiler#2

PPAH

Profiler#1

3.0m

2.7m
2.2m

Schematics of the super Tower—FIRE 2011

BC

Near Burn Unit In Burn Unit
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Real –Time 

Using Observations

Adding observations decreased  
concentrations and plume width

Dispersion Results

Total Emissions – a comparison

2
8
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