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Topics

* [n Previous RA
e MODIS 2.2 / 1.6pum with 1km/500m resolution

e A fire radiation index in 4um is estimated by multiple
regression with 2.2 / 1.6um

e |n This RA
e Simulation by ASTER
e TIR fire detection algorithm (feedback from CIRC)

e Validation dataset
e Utilization of human eye
e Gathering high resolution imagery
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Proposed algorithm (1)

Fire = (ABSv
Fixed
threshold

Fixed threshold
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(CT1APF)) A (=Mask)
ContextuaL Cloud, water, desert, sun glint

threshold _ _
Examine the pixel further

ABS = (Findex,, > 0.35)

CT1=(Findex,, > 0.20) A Nvalid > 0.25Nall
PF = ((0 < FireRad, ,)v (0 < FireRad,, )) A (0.5 > Ref, . ) A (0.5 > NDSI)

(0.3<FireRad,, )
~| v (0.2 < FireRad, , A 6c|FireRad, , | < 4[FireRad,, |)
v (0.1<FireRad,, A 8c|[FireRad,, | < 4[FireRad,, )

Findex,, = FireRad, , — FireRad,,

— max(0.04,0.6*(FireRadl_6 —FireRad, ¢ ))

Anomaly of estimated radiation from fire

FireRad,, = Rad,, —0.218Ref ., —0.0514
FireRad, , = Rad, ; —0.634Ref,; +0.137Ref .., —0.030




Proposed algorithm (2)

Mask = adjCloud v (0 < Nbkgwater)v SunGlint v Desert

No cloud No neighbor water  No Sun glint No desert

SunGlint = [same as MOD14]

Desert = (0.1Nvalid < Nfire)
A (4 < Nfire > Nvalid)
~(0.15 < Ref )

A (2 > FireRad, , — FireRadz_z)
~(0.1> o[FireRad,, )

Cloud =15/16 < (0.6+0.7 max(0, min(2,Cloud, ))) Nvalid = N{
x (L0+0.5max(0, min(2,Cloud, )))
x (0.6+0.7 max(0, min(2,Cloud, )))

Nbkgwater = N

(0> NDVI)
~(0.15 > Ref )

| A(0.15> Ref,,) |

{FireRad22 <0.5
where |

FireRad,; <0.3 |

FireRad,, <0.5
FireRad, , <0.3

Cloud, = 0.6+0.7max(0, min(2, (2.42 +3.83(planck(BT,, ., 4,, )- Rad,5,, )))

Cloud, =1.0+ O.5max{0, min{z, (— 0.66 +85.56

Cloud, = 0.6 +0.7max(0, min(2,(0.00+0.10(283K - BT,,, ))))
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Wildfire detection result
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Wildfire detection result
2004 Alaska
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In Previous RA

e Development of wild fire detection algorithm
e using 2.2 / 1.6um with 1km/500m resolution
e Regression of 4um fire radiation with 2.2 / 1.6pum

e Result

e Succeeded to detect wildfire somehow.

* Only 10-15% of HS are detected with 500m/1km data
comparing to MOD14

2013-1-18 SGLI | SGLI
* Next step Daytime 500m | 1km
e Simulation by ASTER MODIS obs.

e TIR (feedback from CIRC) 2961 445 375.
e Ground truth dataset True fire - 378 314
False Alarm --- 67 61

Missed fire --- 2647



mprovement of fire detection
using TIR

e Existing regression of 4um fire radiation with
2.2/1.6um

e Simulation by ASTER

* TIR fire detection algorithm (feedback from CIRC)




Simulated fire detection with high-res.
TIR Images.

2006 Peat land fire in
Indonesia

2004 Forest fire in Alaska 2007 Tundra fire in Alaska
Wildfire detection only with 90m resolution ASTER 11um channel.
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Wildfire detection using TIR

Current Algorithm for CIRC
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Sensitivity of fire detection with
various resolution (CA)

Resolution 90m
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Sensitivity of fire detection with
various resolution (INA)

Resolution 90m
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Summary of fire detection with
Thermal Camera

e 90~ 270m resolution enable us to detect fires with
MOD14 sensitivity.

e TIR fire detection algorithm has certain performance

e Performance for low temperature fire should be
improved.
e Better potential fire detection
e Better cloud masks
e Farther improvement of threshold
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Ground truth dataset

* Collection of high resolution IR imagery

e ASTER JAL wildfire monitoring
* LANDSAT reports in 2013
e Utilization of human eye
 JAL wildfire observation Total 199
e Around 200 reports / year Europe 143
* Location, time, phenomena America A5
SE Asia 9

Oceania



Geospatial distribution of wildfire
by JAL reports and by MODIS




Wildfire detection score correlates to
“number of smokes” on fire reports

90

77% wildfires are
detected by MODIS,
only 57% detected
among other fires.
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Summary

* |In Previous RA

e A fire radiation index in 4um is estimated by multiple
regression with 2.2 / 1.6um

* In This RA

* TIR can be used with a certain performance
e Threshold should be tuned for SGLI

* Validation dataset (Utilization of human eye)

e JAL fire observation can be used to gather L8 / ASTER
wildfire scenes



