#498

The GOES-R Fire Detection Algorithm from Research to Operations

Jay P. Hoffman™, Christopher C. Schmidt, Elaine M. Prins, Jason C. Brunner

-
m,, . jay.hoffman@ssec.wisc.edu™

, Global Geostationary Fire Monitoring ABI Fire Algorithm Performance
Introduction _ _ — - Proxy Data
Real-time satellite fire detection and ~ The basis of the GOES-R Fire Algorithm is the Global Wildfire The charts below depict the GOES-R Fire Detection Algorithm fire 3.9 um channel Ee mask
characterization ~ is  possible =~ Automated Biomass Burning Algorithm (WF_ABBA), detection and classification as a function of the model simulated O
primarily due to the behavior  developed at CIMSS. WF_ABBA has a longstanding history as (developed at CIRA) ABI fire size and fire temperature. Notice that
described by the Planck Function. ~ @n operational satellite fire product that has transitioned to new WF_ABBA is quite successful detecting fires with FRP > 75 MW.
The 4um band emission increases satellites as they have come on-line. - oo
f HIT o _ Current coverage: May 8, 2003 Kansas | May 8, 2003 Kansas
aster wit mcreasmg temperature . . . 1o constant fires without clouds | variable fires without clouds
(at fire temperatures) than the 11pum * GOES-E/-WI/-SA (-13/-15/-12) Imager (75° W /135° W/ 60° W) \ \Cae \ : N\ R I,
R Fi i * Met -8/-9 SEVIRI (9.5° E/0° P N S . :
band. The GOES-R Fire Algorithm, ( ) : : = [N NS TN B i __ ' - Simulated ABI from MODIS imagery ESsS
IS a complex contextual algorithm * MTSAT -1R (JAMI) / MTSAT-2 (HRIT) (140" E/145° E) g oop 0 N N =F
: - . i N N { i3
that identifies hotspots by locating Future coverage ol R NE ot T
pixels with significant differences in * GOES-14 Imager (on-orbit standby) s RN B il .
the 4um and 1lum brightness  GOES-R ABI (launch est. FY 2015) I ;;'[;;LEIY* e T
temperature and applying a series of ~ * GOMS Elektro-L N1 /-N2 (76° E/145° E) - -
contextual tests * COMS (128° E) May 8, 2003 Kansas Apr 23, 2004 Cent. Amer.
: 1200 ~ constant fireswith'clouds === == === ™% variable fires with-clouds
GOES-R ABI Algorithm Development T U NV \ U WU W i :
Development of WF_ABBA for GOES-R ABI S N NI N v Il -
- : : | Peon S i i | N\ | b L X O
Is multitaceted: i | ol i N Semms e mnmieeme] e
. i s S e R U T | | 138
Adapt the Iegacy algorlthm for the new Hior Tem e gﬁ? Rgdlctg .l Ol et AT SRRSOV RIS L omw o ioww .75.MW.1-.<;.515/|.VVE.1090MV.\'/.._.
satellite system P O i b O s s
- See algorithm flowchart to the right %/ and ety Plodic) a0 - _ : 400 : . T
» Take advantage of the improved spatial, P | s | - Oct 23, 2007 California N OCtVEE;bIZe?i?eZW%ﬁEg!”'a Simulated ABI from CIRA mode| * e
SpeCtraI, and temporal reSOIUtion e ::han%e R -tem :::’HEILEIP;:‘"'::L!; :'I:I::g:::,ﬁ sEnuiy fire pixel [ r'- S - l_.:'EIZIIZI Damae (Tha ) s OODE G-16 IME 1 23 OCT D7206 182500 DADS? 15769 Ol 3%
* Address user needs 1 AT Oun R T -
. : o pixel t:ll:l;;,acterlzatlnn - 13 e location, sstith angs. E E- H
. R_esearqh focused on: surface e_mlsswlty, ‘ l] j“‘_”? B - 7 it 1% ol b
diffraction, atmospheric attenuation, solar [aieese e s ") oy S PR aoo]- 1 el .
contamination, and false alarm reduction S R | S
e oaNW. oMW SMWAOMW J000MW] L i MWL JOMW L TSMWIGOMW 3000
10~ 137 10~ e sine [kmj'_l':l] - 107 1 10~ 107 10 e wine [hmng]_z 107 10
Sub-pixel Fire Detection and Characterization = = — .
; 2 Nov 5, 2008 Arkansas Aug 14, 2010 British Columbia
The image beIOW ShOWS nominal ABI oo | variable fires With_CIOUdS 1o variable fires with clouds A= ,5_ e zuznzuzu SaTES oeon BT G- 23 OCT 07296 153000 D4185 17605 OL.33
- . . . . : \ ] i ) i +‘7 ) ) ] Ma Sk Legend
Fire Size and Temperature pixels _(grld) overlalc_l on coincident 30m b\ 1 - - above st B Procossed Firs
_ _ resolution ASTER image (RGB 8-3-1) = ol 15 .0 : Oct. Southern California fire outbreak. | saturated Fire
To solve fire size and acquired on 19 Oct 2002 14:21:59UTC. : N : ] Simulated ABI and MODIS source data are -C'_O;‘]dy F”_E,I, |
tempt(?ratured,ra S?tin Of tWO  AB] fire pixels are marked in red (credit T _x S aT S _ “iid 1 presented in the top two image sets. A ﬁﬂ'idiﬂ‘r’n”;o;;ﬁj;{j -
equations (_ an MICTON  wirfrid schroeder). Subpixel hotspot features of T T R TR zmﬁg“wm OF i aon  NUMerically based simulated ABI model data | B Biome Block-out Zone
radiance) with two unknowns  can - appear in multiple full-resolution et T from CIRA Is also shown with the | Foazesed Razion
—  (fire temperature and fire  pivels as an artifact of the Not Detected Due to Block-out zone corresponding GOES-11 data in the | S g
= size) can  be  solved o of th Processed Fire Pixel Cloudy Fire Pixel . G e
= . shape or the . e bottom two Image sets. P Y - 7 A AL L
_ _ ~nhumerically. imager Medium Probability Fire Pixel _ _ TR e e g
Observation of fire is 9 The images below and right show a * S
— unction St

characteristics of the sensor. (left) i1s simulated from MODIS (lower

Fire radiative power (FRP) 5n4 Fire detection and characterization will benefit from the improved spatial,

The Tigure above compares s 5 parameter widely used rofative spectral, and temporal resolution provided by GOES-R ABI. Spatial gi?r?l?léte dWAI\ZI;IA\dB:?a:]Sd ;EQ rl(i,zmgt]s g;g o
a Gaussian  PSE (color ;. emissions modeling as nosition of resolution of the 3.9 micron brightness temperature is illustrated below. On I

the left, 4km GOES-12 data from Oct 27, 2003 Is shown, and, on the right, the shown run on the right. In red the ABI |

corresponding 2km simulated ABI 3.9 micron brightness temperature data. fire Simulated AB|
v~ detections FEN-AET
are plotted 4 ",
while the | L AR - Brazil
MODIS
fire
product
detections
are shown 5 ‘r

IN blue.

filled) with a step function

e ABlL 2972 fire pixels. Total scene FRP: 335596 MW
+ MODIS: 4108 fire pixels. Total scens FRP: 275385 MW

-MODIS

studies have shown a linear  ina yp-

PSF (transparent),  both  rejationship  between  fire vixel
having the same ensquared .missions and ERP. faature :

v {
energy [ IKilometers ™« a ‘ Greater 260 280 800. 320 340 360 % 380 100

| contrast

More information Advanced Baseline Imager (ABI) begwee” fire
- —— an
o « Band : _— Spatial In Fire
I E See | por?ter #476 I\Veste_rn Number Bandwidth (um) | Range Limit mesolution Code backg round  is
p 515 . :
m-, Hemispnere  Diurna 5 Fire 2 059-0.69 | == | 05km | optiona achieved due to
ACtIVIty 1995-2011:... by 7 38_40 400 K 2 km v -
Improved
£-hh _ d 15 11.8-12.8 330 K 2 km optional spatial
* WIabDa.SSEC.WISC.edu : _ -
* 5 min CONUS » 15 FD coverage resolution.

Bolivia

|L




