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Problem 

Economic 
 

loss of infrastructure,  natural and 
cultural resources, insurance  
Fire suppression high costs 

Scientific 
 

Transport gas to atmosphere  
climate change 

Fire regime, biodiversity 

Social 
Transport gas to atmosphere  

climate change 

 1 http://www.sardiniapost.it/cronaca/incendio-vicino-olbia-spento-subito-grazie-un-continuo-bombardamento-dacqua/, consulted on jan 2016 

2 http://earthobservatory.nasa.gov/IOTD/view.php?id=81431, consulted on jan 2016 

3 http://www.wri.org/blog/2014/03/fires-indonesia-spike-highest-levels-june-2013-haz, consulted on jan 2016 
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Need for research 

• Pre-fire  Measurements that can be correlated to fire 

behaviour 
 

• Active fire Localization, flame/ smouldering,  

evaluation of Parameters  for modelling, Linking 

Energy to Emissions and Air Quality 
 

• Post- fire burn scar delineation, Vegetation Mortality, 

Ecosystem Recovery, Land use change 
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Metodology: detection methods 

 

• Vegetation  fires  involve high 

temperatures, so thermal 

remote sensing is suitable  to its 

identification and study 

  

• Actively burning fires emit IR so 

strongly, especially at MIR (3–5 

μm)  wavelengths that  can be 

identify by Earth orbit 

  

• Fixed –threshold approach 

algorithms which provide  

‘hotspot’ counts and fire location 

maps (e.g. MODIS products 

Justice et al., 2002, Giglio et al., 

2003,  Denisson et al., 2006.) 

Top-of-atmosphere spectral radiance simulated at four different target) using the 

MODTRAN 5 radiative transfer code.  

Simulations for a savannah surface at 300 K;t he same surface but with a 1,000 K 

fire covering 0.5 % of the ground field-of-view (FOV), specularly reflected sunglint 

from a 300 K surface; and solar-heated  (320 K) bare soil.  

The pixel containing the sub-pixel fire shows a signal highly elevated in the 

MIR (3–5μm) spectral region compared to all other targets, equivalent to a brightness 

temperature of around 400 K  ( Wooster et al. 2012 ) 
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Caratteristiche spettroscopiche dei fuochi: 

emissione del Potassio 

 Fuel biomass is largely composed of Carbon (~45%), 
Hydrogen (5.5%), Oxygen (41%), and Nitrogen (3.5%), 
and the molecular combustion products are dominantly 
CO2, H2O, CO, CH4,  and various nitrogenous compounds  
(Levine, 1991) 

✓ In addition  ‘trace’ elements: K: up to 7%, Na: 0.1%,  P: 
up to 1%,  Ca: up to 5% 

✓ When ionized alkalies can make transitions resulting in 
very strong emission lines.  

✓ At high temperatures associated with flaming 
combustion, trace elements like K are mobilised.  This 
produces a sudden increase in reflectance at 766.5nm 
and 7.69.9nm, which very narrow band (hyperspectral) 
sensors detect as a sharp emission peak or 
line.(Vodacek 2002). 

Advantages: 

being specific to flaming 

combustion a K emission approach 

theoretically allows for the 

separation of smouldering from 

flaming areas of vegetation and  

active fire  detection.  
 

Potassium   low 

excitation energy  

- 4.34 eV 

Potassium Emission Line (Simulation) Simulated 

Earth atmosphere. 

Transmission was calculated as viewing the Earth from100 km 

elevation at nadir and assuming a US 1976 Standard 

Atmosphere and a 23 km rural aerosol. Simulation was 

conducted at 0.1 cm−1 wavenumber resolution using the high 

spectral resolution mode of MODTRAN 5.2 (Berk et al., 

2008)  
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Input data: Laboratory scale 

How different sensors see the K emission? 

 

Sensor Sptial 
resolut
ion 

Central 
band 

Hyperion 30m 772nm 

HyspIRI 60m 770nm 

PRISMA 30m 770nm 

PRISMA 
EO1-Hyperion HyspIRI 

Data courtesy Prof. M. Wooster 

Smouldering 

Flaming 

Mixed 

Mixed 
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S  Amici , M.J. Wooster, A. Piscini RSE 2011, Hyper- SiMGA  data courtesy Leonardo 



 

Airborne data: Mediterranean land cover 

 

 

Advanced K Band Difference (AKBD) = Max|BandJKi|-BKG 

  

S  Amici , M.J. Wooster, A. Piscini RSE 2011, Hyper- SiMGA  data courtesy Leonardo 
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 South -California 23October 2007 

VIS SWIR 

AKBD CDAI 

Satellite scale: EO1Hyperion:  AKBD and 

CDI   



Solution: ASI-AGI    

(flaming location product) 
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Work in progress- Post fire effect: peatland UK 

 Peak District National Park (PDNP) case study 

Workshop Data Exploitation della missione PRISMA, precursore delle missioni iperspettrali nazionali, 1-3 Marzo 2017, 

ASI Torvergata 

Peak District 

National Park 

(PDNP) case 

study 

Decorrelation Stretch (DS) applied to L7  to remove highly correlated data, which is commonly found in multi-spectral images.  

Amici, S., Millin-Chalabi, G., Danson, M., Mcmorrow, J., & Agnew, C. (2016). Aerial high resolution hyperspectral data for validation of the Edale upland peat moorland 

burn scar derived by SAR and Optical satellite imagery. Poster session presented at ESA Living Planet Symposium, Prague, Czech Republic.. Publication 

link: 2f0b411d-724b-46df-9d58-8c5c080a8495 
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First Attempt: Data Fusion 

NEXT steps: 
• Validate the fusion interpretation by using 

• NERC ARSF, Eagle Hyperspectral  data ( 01/07/08) 
• and in situ data 

• Use the hyperspectral data to apply classification 
methods and validate L7/ SAR classification results 

Orange areas 
highlighting most 
severely burnt 
locations 

ERS-2 30/08/08 

Landsat 7 ETM+ 

27/09/08 

Amici, S., Millin-Chalabi, G., Danson, M., Mcmorrow, J., & Agnew, C. (2016). Aerial high resolution hyperspectral data for validation of the Edale 

upland peat moorland burn scar derived by SAR and Optical satellite imagery. Poster session presented at ESA Living Planet Symposium, Prague, 

Czech Republic.. Publication link: 2f0b411d-724b-46df-9d58-8c5c080a8495 
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Impact  

10 Conference contributions 

6 inviting talk 

6 papers 

6 projects contributions 

Network and collaborations  

 

New areas  
Peatland  

Landuse change 
Fire regime 
Burn scar 

Model propagation  
Regrowing map 

2011 

2017  

2012 

2013 

2014 
2015 

2016 
SPIE  

RSPSOC 

HyspIRI 

RSPSOC 

 EGU  

Tmax 

Workshop Data Exploitation della missione PRISMA, precursore delle missioni iperspettrali nazionali, 1-3 Marzo 2017, 

ASI Torvergata 

Miniworkshop for global 

wildfire prevention16-01-

2017-AISTAIST  

Dr. Stefania Amici1,2 Gareth D. Clay2, Julia 

McMorrow2, F.Mark Danson3,  Badi 

Abdulbaset3 1 

1 INGV,  

2 the Univ. Mancester, 

 3Salfornd Univ. 



Thanks for listening  
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