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Importance

Trace gas emission estimates and carbon sequestration === Earth’s carbon budget

Post-fire management (erosion prevention, rehabilitation)

Are they changing?



Airborne MASTER

As a surrogate to study HysplIRI’s potential...

MASTER HyspIRI

11 VNIR bands Hyperspectral
14 SWIR bands UL

15 MIR bands m— 8 MTIR bands
10 TIR bands

5-50 m pixel size 60 m pixel size



Application 1:
Burned area mapping

Whole bunch of indices currently in use, most of them relying on the VSWIR region
e.g. NDVI, NBR, BAI, SAVI, etc.
Which indices are the best to map burned areas?

And what could the MIR-TIR regions add?
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Veraverbeke, S., Harris, S. & Hook, S. (2011). Evaluating spectral indices for burned area discrimination using MODIS/ASTER (MASTER) airborne simulator data. Remote Sensing of Environment, in press.



Table 3
Spectral indices tested in this study (B: Blue, R: Red, NIR: NearInfrared, SSWIR: shorter

[ [ J
short wave infrared, LSWIR: longer short wave infrared, MIR: mid infrared. TIR:
thermal infrared, E: emissivity and Ts: surface temperature, see Section 2.3 for o
specificaions on wavelength intervals). Py

Index Abbreviation Formula Reference
Normalized ~ NDVI NDVI = g% Tucker,
Difference 1979 o
Vegetation
Index
Global GEMI GEMI = y(1-0.25y) — 45232 Pinty and
Environment with y = 2(NR*-%) + 15NR + 058 Verstraete,
Monitoring TR FH U5 1992
Index
Enhanced EVI EVI =25 Nt Huete et Table 4
:’:::‘““’" e L0 MODIS/ASTER (MASTER) airborne simulator bands revealing the best spectral
Vegetation Vi3 Vi3 = Jm-wg Kaufman separability M for each spectral region. These bands were used to generate the indices
Index 3 and listed in Table 3 ( B: Blue, R: Red, NIR: Near Infrared, SSWIR: shorter short wave infrared,
?;';:" ISWIR: longer short wave infrared, MIR: mid infrared, TIR: thermal infrared, E:
Soil Adjusted  SAVI SAVI = (1 + L) rfRsi Huete, emissivity and T,: surface temperature, see Section 2.3 for spedfications on wavelength
Vegetation with L=05 1988 mlcrvals)_
o 2002 + 1=/ L TP SRR
M:‘;}T:ezml R B = ?;;;“l' Spectral region MASTER band (um) M statistic (average over three fires)
- B 045 to 0.48 0.15
Burned Area  BAI BAI = — 1 Chuvieco R 06510068 0.13
c:lhi::x GEMI3 GEMI3 | ‘—n és “';-ﬂ 125 ;::t: — o e s
ol =y(1-0.25Y)—5m— 053 et
Environment with y = 2(NR*-MF | + 15NR ~05MR 3], 1999b SSWIR 1.59t0 1.62 0.09
Monitoring R+ MK+ 05 ISWIR 231t0 236 058
Indjl‘ 3ed g MIR 35410364 071 <4
Normaliz: NBR NBR = gr=twm Key and
Burn Ratio Benson, TR 85110876 058 Table 5
) - 2005 M values of the spectral indices over the Canyon, Grass Valley and Slide fires. Values
Car S0l e C O = som i:“gg;; higher than one are given in bold. For explanation on the indices, reference is made to
Mid Infrared  MIRBI MIRBI=10LSWIR — 9.8SSWIR + 2 Trigg and Table 3 and Section 2.3.
Burn Index Flasse,
! [ 2001 Spectral CGanyon Grass Valley Slide Average over three
s % NOVIT = g S e indices fire fire fire fires
iy copmn NDVI L2 042 0.78 080
Thermal GEMI 007 004 0.06 0.06
Soil Adjusted  SAVIT SAVIT = (1 + L) gt ettt Smith et EVI 028 010 0.04 0.14
Vegetation with L=05 al, 2007 Vi 1.30 .29 053 114
Index 5 . 3
Thermal SAVI L4z 055 083 094
Normalized ~ NBRT NBRT = gt=tiig=1g Holden et MSAVI 023 025 0.13 021
ol T BAI 034 047 007 029
Char Soil Index CSIT CSIT = b8 Smith et GEMI3 004 003 0.01 003
\.rmem'ﬂI visT vIeT = =Tk ::.Iiom s bt e o e
CpELI o = NkT g cst 004 000 0.00 0.01
Index 6 al., 2005 ; :
Thasaal MIRBI 067 0.76 055 0.66
NIEmS\:ER NSEv1 NSEV1 = JgAii® < E This study NDVIT 092 022 042 052
g SAVIT 088 021 041 050
NIR-SWIR-  NSEv2 NSEv2 = -t B This study NBRT 008 003 0.16 0.09
smi?"“’i;y CSIT 0.04 0.00 0.00 0.01
ersion
NIR-SWIR-  NSTv1 NSTv1 = JR-LWE . T, This study VIeT 066 092 036 0.65
Temperature NSEv1 147 088 1.06 1.13
Version 1 3
NIR-SWIR-  NSTv2 NSTv2 = Jp=ini = 1) This study MN;TE:E :z (:Bn: :ﬁ :f: 4=
Temperature i 5
Version 2 NSTv2 071 096 041 069




Application 1:
Burned area mapping

Potential of MIR and TIR data in synergy with the traditionally used NIR and SWIR regions

Slightly better results than NBR

Tough currently unavailable on moderate resolution spaceborne sensors

HyspIRI will meet the requirements



Traditionally assessed with Landsat dNBR

NIR — LSWIR
NIR + LSWIR

NBR =

Caveats

- bi-temporal differencing requires image-to-image
normalization

- rapid assessments over active fires impeded as the
NIR band is affected by smoke

MASTER imagery over the active Wallow fire, AZ

Application 2: Fire severity
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Application 2: Fire severity

We want maximal discrimination between fire-related and non-fire related terrain features
Does NBR do so?

. : : SSWIR — MIR
An alternative index, unimpeded by smoke, the SWIR-MIR index: smi= SSWIR MR
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1 2 wavelength (um) 3 4
NIR SSWIR LSWIR MIR NBR SMi
Char 0.107 0.235 0.316 0.241 -0.494 -0.013
Green vegetation 0.517 0.225 0.124 0.012 0.612 0.899
Non-photosynthetic vegetation 0.577 0.595 0.453 0.122 0.120 0.660

Soil 0.501 0.610 0.494 0.139 0.007 0.629
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Application 2: Fire severity

SMI
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Moderate FS (0.3 >= SMI < 0.45) 3 Moderate FS —
} B High FS (SMI<0.3) — f B High s 0 10 km
Active fire 0 10 km
BARC approach
Unburned Low FS Moderate FS High FS
Unburned 0.54 0.03 0.01 0.00
Low FS 0.08 0.08 0.03 0.01
Moderate FS 0.04 0.04 0.04 0.02
High FS 0.02 0.02 0.03 0.03

Total agreement  0.68
Kappa coefficient 0.43



Application 2: Fire severity

Benefits of SMI:
- not impeded by smoke
- mono-temporal

—) Allows timely assessments
Further testing required (field data, different ecosystems)

Tough currently unavailable on moderate resolution spaceborne sensors

HyspIRI will fill the gap



Summary

Current post-fire effects rely heavily on the VSWIR region, especially NBR

MIR and TIR data can add valuable information

Tough the VSWIR-MIR-TIR combination is current not available in moderate resolution (< 100 m)

The VSWIR-MTIR synergy will be available on HysplRI






