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Demonstrating the SBG Features for 
Fire Ecology and Fire Risk Mapping

RTI International in collaboration with NASA JPL have compiled supporting evidence and examples illustrating the 
capabilities of current program of record and prospective SBG capabilities. 

The gathered information will be used as supporting documentation to enable RTI’s user interviews and survey, but this 
information is NOT intended for broad public dissemination nor academic peer review.

For additional information or questions, contact Tom Culver, tculver@rti.org or Amy Rydeen, arydeen@rti.org

mailto:tculver@rti.org
mailto:arydeen@rti.org
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Expert Name: E. Natasha Stavros, Jet Propulsion Laboratory, California Institute of Technology (Natasha.Stavros@jpl.nasa.gov)

Application Area: Fire Ecology and Fire Risk Mapping

In this space please briefly share your thoughts on where SBG might uniquely provide benefits to non-traditional users in your application area

• Pre-Fire: Fire Danger Assessment

• Fuel composition (vegetation type), condition (live vs. dead and moisture content)

• Active Fire: Situational Awareness

• Detection and Fire Temperature --- how hot and how big are the flames?

• Emissions – what kind?

• Post-Fire: Damage Assessment and mitigation

• Burn severity and vegetation recovery (type and condition – live vs. dead, moisture and nutrient content)

Please use this space to share the capabilities (VSWIR/TIR spectral, spatial, temporal revisit, latency etc.) that you feel will be most important for us to explore 
in detail with experts and users in your application area. These key performance/capability aspects will help to focus our assessment with users.)

• Pre-Fire: spatial resolution and spectral resolution

• Active Fire:

• Detection and Intensity - temporal revisit and latency

• Emissions – spectral resolution, VSWIR/TIR coincidence

• Post-Fire: temporal revisit and spectral resolution
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Multispectral (Landsat) vs. Imaging Spectroscopy (SBG)

Overview Reference(s): 

Veraverbeke, Dennison, Gitas, Hulley, 
Kalashnikova, Katagis, Le Kuaid, 
Meng, Roberts, Natasha Stavros 
(2018) Hyperspectral remote sensing 
of fire: State-of-the-art and future 
perspectives. Remote Sensing 
Environment

Felix C. Seidel, E. Natasha Stavros⁎, 
Morgan L. Cable, Robert Green, 
Anthony Freeman (2018) Imaging 
spectrometer emulates Landsat: A 
case study with Airborne Visible 
Infrared Imaging Spectrometer 
(AVIRIS) and Operational Land Imager 
(OLI) data. Remote Sensing of 
Environment.

Figures from Robert Green, JPL, Caltech
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Context for Example: Pre-Fire: Fire Danger Assessment

Landsat: 
Greenness

Composition: Condition: Moisture Content Condition: Live vs. Dead

Baseline Capabilities SBG Capabilities 

Key Talking Points:
• SBG could give us:

• vegetation types with unique spectral signatures
• Liquid Water Thickness represents vegetation moisture content (and vegetation stress, which we can get from 3-4 different metrics spanning the VSWIR and TIR 

such as evaporative stress index, land surface temperature, evapotranspiration, and equivalent water thickness)
• fractions of green vegetation to non-photosynthetic vegetation (distinguished from brown substrate), from which we can derive relative fraction vegetation alive

Key Talking Points:
• Landsat only gives you 

Greenness, and then we 
try to correlate that to 
the real information we 
want

• Landsat only sees 
brown as brown
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Figure from Natasha Stavros

Veraverbeke et al (2018) and from Natasha Stavros

Figure from David R Thompson, JPL, Caltech
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Context for Example: Active Fire Situational Awareness
• Detection, FRP, and Fire Temperature --- Improved detection at 30 m, 30-60 m FRP, & retrieval of fire temperature and sub-pixel fractional area
• Emissions – aerosols, NH3, CO2, CH4

Detection and Temperature Emissions

Baseline Capabilities SBG Capabilities 

Key Talking Points:
• Landsat can detect fires, but 

can’t retrieve fire 
temperature or FRP (fire 
radiative power)

Key Talking Points:
• SBG can be used for improved detection of smoldering and flaming combustion, plus 30-60 m FRP (higher spatial resolution than VIIRS or MODIS products)
• SBG enables fire temperature retrievals, providing additional information beyond integrated FRP .
• SBG actually can provide estimates of emissions: CO2, CH4, NH3, etc
• SBG can derive aerosol loading (aerosol optical depth)

• Dennison and Matheson (2011) Comparison of fire temperature and fractional area modeled from SWIR, MIR, and TIR multispectral and SWIR hyperspectral airborne data. Remote Sensing of Environment, 115, 876-886.
• Dennison et al (2006) Wildfire temperature and land cover modeling using hyperspectral data. Remote Sensing of Environment, 100, 212-222. DOI:10.1016/j.rse.2005.10.007
• Thorpe et al (2017) Airborne DOAS retrievals of methane, carbon dioxide, and water vapor concentrations at high spatial resolution: application to AVIRIS-NG. Atmos Meas. Tech. 10, 3822-3850
• Deschamps et al. (2011) Simultaneous CO2 and aerosol retrieval in a vegetation fire plume using AVIRIS hyperspectral data. IEEE 3rd Workshop on Hyperspectral Image and Signal Processing: Evolution in Remote Sensing.
• Mishra et al (2019) Retrieval of atmospheric parameters and data-processing algorithms for AVIRIS-NG Indian campaign data. CURRENT SCIENCE, VOL. 116, NO. 7.

Landsat SWIR Fire Detection 
capability

Deschamps 
(2011)

Veraverbeke
(2018)

Figure from Phil 
Dennison
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A) RGB image

B) Aerosol Optical Depth 

Mishra et al. (2019)

https://doi.org/10.1016/j.rse.2005.10.007
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Context for Example: Post-Fire: Damage Assessment and Burn Severity Mapping for vegetation recovery see slide on pre-fire information

Baseline Capabilities
SBG Capabilities 

Key Talking Points to 
explain and explore with 
interviewees about this 
illustration:

• Landsat cannot really 
distinguish between 
brown substrate and 
brown non-
photosynthetic 
vegetation, but the 
full spectrum from 
imaging spectroscopy 
can.

• Burn fraction 
significantly improves 
burn severity mapping

Landsat
dNBR

Veraverbeke et al. (2014)

Field Burn Severity (GeoCBI) vs. Burn Fraction

References:
• Veraverbeke, Hook, Hulley (2012) An alternative spectral index for rapid fire severity 

assessments. Remote Sensing of Environment.
• Veraverbeke, Stavros, Hook (2014) Assessing fire severity using imaging spectroscopy 

data from the Airborne Visible/Infrared Imaging Spectrometer (AVIRIS) and 
comparison with multispectral capabilities. Remote Sensing of Environment

Stavros et al (2016), 
Ecology
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See below for - Baseline “counterfactual” capability set and a prospective SBG capability sets. 

Capability Set
VSWIR 
Spatial

VSWIR 
Temporal

VSWIR Range
VSWIR 

Sensitivity
TIR 

Spatial
TIR 

Temporal
TIR Range

TIR 
Sensitivity

VSWIR/ TIR 
Coincidence

“Prospective”
NASA 

SBG Platform
≦ 30 m

≦ 16 days 
for global 
coverage*

≦ 380 –
≧ 2500 nm
@ ≦ 10nm

SNR ≧ 400 
VNIR, SNR
≧ 250 SWIR, 

accuracy
≦ 10%

< 60 m
≦ 3 days 
for global 
coverage*

≧ 5 bands in 8-
12 um

≤1K 
Absolute, 

≤0.2K NeDT 
/ band

Simultaneous 
within 30 
seconds

“Baseline” -
Existing 

Observing 
System 

Platforms*

30 m 16 days

430 - 90 nm
1377 nm 

over
8 bands

SNR ~200 100m 16 days
2 band in 10.6 

– 12.51 um
Simultaneous

*Based on Landsat 8 and Sentinel 2 capabilities


