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Sub-Pixel Spaceborne Fire Detection ==

Vegetative background (300 K)
Fire (1000 K, pixel proportion = 0.01}
................. .. Sun glint (pixel proportion = 0.01)

warm seil (320 K)
SWIR2 MIR
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Zhukov et al. (2006)
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Sub-Pixel Spaceborne Fire Detection ==
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Vegetative background (300 K)
Fire (1000 K, pixel proportion = 0.01}

................. .. Sun glint (pixel proportion = 0.01)
warm seil (320 K)
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Possible to detect active fires covering < 1000t of pixel!
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FRE = j FRP(t).dt
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Example LEO Fire Data - NG b
ATSR (World Fire Atlas) - SRR

http://dup.esrin.esa.it/ionia/wfa/index.asp

Long-term (since ’95) but only night.

MODIS Active Fires

http://rapidfire.sci.gsfc.nasa.gov/
Every 6 hrs global since 2002.

TRMM Global Fires

ftp://ftp-tsdis.gsfc.nasa.gov/pub/yji/DAILY//
http://eobglossary.gsfc.nasa.gov/
Observatory/Datasets/fires.trmm.html

~ Monthly diurnal sampling, but only tropics
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Russian Active Fires (MODIS)

Terra/Aqua — Jun/Jul/Aug 2003) .

EO-derived fire intensity measured used to investigate a long-standing
and oft-mentioned but , important for carbon flux
modelling and potentially Kyoto reporting from 2008 onwards:
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North American Active Fires
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North American Boreal Forest Fires & 404 ¢ . 3 °
@
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* Fire intensity mean ~ 70 MW/fire pixel & *
* Increasing in proportion to % tree cover & **°
10 - oe Russia 2002 /03
Wooster, M.J and Zhang, Y.-H., Boreal Forest Fires Burn Less Intensely ©eN. America 2':":'2;} 03
in Russia than in North America (2004) Geophysical Research Letters, 0 ' ' '
31, doi:10.1029/2004GL020805 <21% 21 -40% 41 - 60% = 60%
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Geostationary Fire Detection Methods
Based on Polar Orbltlng Approaches

MSG SEVIRI
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12 channel |mager
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FRP GLOBAL PRODUCT EXAMPLE

20 0 n

SpatialResolution : SEVIRI-Pixel

Temporal Resolution : 15 Minutes

FRP (WW)

50 100 200 250 300 400 S0
©

Simulated “Global product” generated from FRP pixel derived for
different dates only (as a visual example; normally relatively few fires
are burning in North and South Africa on the same date)
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Spa&ﬁlesolution : SEVIRI-Pixel
Temporal Resolution : 15 Minutes

FRP Pixel product generated for four regions:

* Euro (Europa): Red
* NAfr (Northern Africa): Magenta
» SAfr (Southern Africa): Blue

* SAme (Southern America): Brown
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The selected timeslot: 12:00

FRP GLOBAL PRODUCT EXAMPLE I
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SEVIRI FRP Pixel Product

Simulated “Global product” generated from FRP pixel derived for
different dates only (as a visual example; normally relatively few fires
are burning in North and South Africa on the same date)
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VALUE MEANING

NOT POT FIRE
FRP OK

FRP SAT
CLOUDY

SUN GLINT

SUN GLINT RATIO
NO BCK

BAD BCK
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PSF magnitude
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FIR Filter
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Analysis of real data — FIR filter removed on MSG8

MSGI - FIR Fil
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—— Total

—— Radiance

—— Backeround
—— Transmissivity
—— FRP Coefficient
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F’roortion Combusted (%)
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Fire Seasonality and Location Latitudinal Emissions Variation
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[Very strong seasonal cycle] Fire Radiative Energy (MJ x 10")
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Fire Seasonality and Location Temporal Emissions Variation
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MODIS & SEVIRI Fire Detection Comparison

All MODIS detections SEVIRI detections at All SEVIRI detections for
01 — 14 Feb 2004 MODIS overpass all SEVIRI timeslots
times only (£ 6 minutes) 01 — 14 Feb 2004

01 — 14 Feb 2004
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y=0.96x - y=097x
?=0.96,n=164 Y =094, n=153
bias = 0.5 MW bias =-2.7 MW
scatter = 94.6 MW scatter = 87.7 MW
rmsd = 94.6 MW rmsd = §7.8 MW

Per-fire FRP from SEVIRI (MW)

North Africa South Africa

1000 1500 2000 2500 3000 3500 1000 1500 2000 2500 3000 3500
Per-fire FRP from MODIS (MW) Per-fire FRP from MODIS (MW)

y=0.97x
2=0.81,n=38
bias =-5.1 MW
scatter = 95.9 MW
rmsd = 96.1 MW

Per-fire FRP from SEVIRI (MW)

South America

v=0.88x

1=090,n=37
bias =-35.6 MW
scatter = 79.9 MW
rmsd = 87.4 MW

Europe

500 1000 1500 2000 2500 3000 3500
Per-fire FRP from MODIS (MW)
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Rate of hiomass combusted (ke/sec)
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SEVIRI (Black) & MODIS (Red) Fire Detections
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SEVIRI (Black) & MODIS (Red) Fire Detections
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View Worsens at High Zenith Angles

Europe LSA SAF
Region 9 — 17 Aug 08
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In Europe most fires
are in East and have
have SEVIRI view

zenith angle > 60°
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FRP_PIXEL per-area LONDOR
comparison to MODIS

Image Slope of Slope of linear
Dates Fire Fire linear best fit best fit
2008 : : between between
(2005) ootection coeeion SEVIRI-to- SEVIRI-to-
Error (%) Error (%) MODIS MODIS per-
. per-fire FRP area FRP
North 1-8 62% 8% 0.96 0.91
Africa Dec
South 19 - 24 1% 6% 0.97 0.80
Africa Aug
South 14 - 24 85% 9% 0.97 0.30
America Aug
Europe 9-17 95% 1% 0.88 0.13
Aug
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+  virtual fire product
O  nauve MODIS fire product

1200
Observation Time (UTC)

1 I
= native SEVIRI fire product
+  virtual fire product

Observation Time (UTC)
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GOES FRP System Prototype ==

University of Londan

July 2007

GOES-detected fires (red)
Superimposed on landcover map
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Asian Geostationary Systems =

105° E 140° E
FY2C (China) MTSAT (Japan)
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Sentinel-3 Spécecréft




Sea & Land Surface Bands

« absolute rad. accuracy (51-56) :
<5% (EOL) <2% (BOL)

« absolute rad. accuracy (57/8/9)
:0.2K

« polarisation sensitivity < 0.07
(51-S6) or < 0.10 (S7/8/9)

. stability (S1-S6): <0.1%
. stability (S7/8/9): <0.08K

Active Fire Bands
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S1 0.555 | 0.02 20 0.5
52 0.659 | 0.02 20 0.5
S3 0.865 | 0.02 20 0.5
54 1.375 |0.015 20 0.5
S5 1.61 0.06 20 0.5
S6 2.25 0.05 20 0.5
57 3.74 | 0.38 | 80 mK 1.0
S8 10.95 0.9 80 mK 1.0
59 12 1.0 80 mK 1.0

AATSR heritage
SLSTR new bands

F1

3.74

0.38

500

1.0

F2

10.95

0.9

400

1.0

ESF Exploratory Workshop, Farnham Castle, UK: 14-16 Sept 2009




SLSTR Channels

Sea & Land Surface Bands

« absolute rad. accuracy (51-56) :
<5% (EOL) <2% (BOL)

« absolute rad. accuracy (57/8/9)
:0.2K

« polarisation sensitivity < 0.07
(51-S6) or < 0.10 (S7/8/9)

. stability (S1-S6): <0.1%
. stability (S7/8/9): <0.08K

Active Fire Bands
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S3 0.865 | 0.02 20 0.5
54 1.375 |0.015 20 0.5
S5 1.61 0.06 20 0.5
S6 2.25 0.05 20 0.5
57 3.74 | 0.38 | 80 mK 1.0
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AVHRR,
(A)JATSR

Number of hot clusters
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