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Landsat-8 Sentinel-2 global burned area product
Prototyping (Type Il) to Production (Type 1)

Overview

— Product rationale

— Pre-Processing

— Burned area mapping algorithm

— Example 30 m burned area results

— Production plans
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NIR Surface Reflectance

MODIS burned area product algorithms
based on moving window change detection

Example single pixei 560m NIR surface reflectance time series
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MODIS 500 m pixels
bands 6 (1.65 um), 5 (1.24 um), 2 (0.86 um)
September 26" 2001

A, |

31km x 23km Chimaliro forest reserve, Malawi



Landsat 30m pixels
bands 5 (1.65 um), 4 (.82 um), 3 (0.66 um)
September 26" 2001

31km x 23km Chimaliro forest reserve, Malawi
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Explore this journal >

Giobal burned area and niomass burning ernissions
from small fires

J. T. Randerson [, Y. Chen, G. R. van der Werf, B. M. Regers;” D. C. Morton

First published: 11 Deczmber 2012 Full publication history

DOI: 10.1029/2012)G002128 View/save citation

Accounting for small fires increased total global burned area by
~35%, from 345 Mha/yr to 464 Mhalyr

“A formal quantification of uncertainties was not possible ...”
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A global analysis of
Giobal median 16 days Sentinel-2A,
entinel-2B
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andsat-8

data revisit intervals
and implications

for terrestrial

S2A & S2B erre
' monitoring,

Remote Sensing, 9, 90

Global median 3.7 days

Average satellite revisit interval
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dsat 8 Collection 1
e 4 —10 2016 (7 days)

295 x 5295 30m WELD tiles
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Southern Africa
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Sentinel 2A

e 4—10 2016 (7 days)
295 x 5295 30m WELD tiles
sinusoidal projection
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Sentinel 2A

e 4 —10 2016 (7 days)
295 x 5295 30m WELD tiles
sinusoidal projection




week 30

Jul. 22-28 2016

x 7 WELD tiles

1112 x 1112 km

MODIS tile
h20v10
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week 30
Jul. 22-28 2C

x 7 WELD tiles
1112 x 1112 km

MODIS tile
h20v10
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week 30
Jul. 22-28 2C

x 7 WELD tiles
1112 x 1112 km

MODIS tile
h20v10




Original

andsat 8 Collection 1
July 21 2016

Copperbelt Proyéenee, Zambia 500 x 500 10 m pixels, NIR



Original

Sentinel 2A
July 22 2016

Copperbelt Proyéenee, Zambia 500 X 500 10 m pixels, NIR



Original

Sentinel 2A
August 1 2016

Copperbelt Proyéenee, Zambia 500 X 500 10 m pixels, NIR



Original

andsat 8 Collection 1
August 6 2016

Copperbelt Proyéenee, Zambia 500 X 500 10 m pixels, NIR



Original

Sentinel 2A
August 11 2016

Copperbelt Proyéenee, Zambia 500 x 500 10 m pixels, NIR



Original Registéred

Sentinel 2A
August 21 2016

Copperbelt Proyéenee, Zambia 500 X 500 10 m pixels, NIR




Original Registeree

andsat 8 Collection 1
August 22 2016

Copperbelt Proyéenee, Zambia 500 X 500 10 m pixels, NIR




Original

Sentinel 2A
August 31 2016

g€, Zambia 500 X 500 10 m pixels, NIR
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Yan, Roy, Li, Zhang, Huang,
Sentinel<2A multi-temporal misregistration characterization and an
orbit-based sub-pixel registration methodology, RSE, In Review

G MU o o i A b i T 1 e b
160 180 200 220 240 260 230 300 320
DOY 2016

u=0.161, c = 0.0 max = 0.624 (10m pixels) (4,574 matched image pairs)




urned areas & date of burni

erived from
tile-based
registered data

400'x 400 30 m pixels
Zimbabwe



urned areas & date of burni

erived from
partial-orbit ed
registered data

400'x 400 30 m pixels
Zimbabwe



Landsat-8 Sentinel-2 global 30 m bu
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To first orgér the change ' geflectance du€ te

burning’is dependent g the fraction of/ayga
pdpried f anc Comn completeness cc

UNBURNED BURNED

COMPLETE
MIXED PIXEL COMBUSTION




Linear Spectral Mixture Modei

Reflectance of a pixel with
fraction of area burned f
combustion completeness cc

p=(1-fcc) Punburned T fcc Ppurred

Roy, D, Landmann, T {2005) Characterizing the surface heterogzneity of fire effects using
multi-temporal reflective wavelength data. International Jecurnal of Remote Sensing 26, 4197-4218.



synthetic trai y data using
fxcc mode spectra

" %
A V4

| | |
Wavelength

o




Deriwe’synthetic traipihg data using
f x cc modelaSpectra
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synthetic trai ya data using
f x cc model&Spectra
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andsat-8 & Sentinel-2
Spéctral Response Functions
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Landsat 8

2000 x 2000 30m pixel




2000 x 2000 30m pixel




f x cc

day 155 -> 164

2000 x 2000 30m pixels




andsat-8 & Sentinel-2
Spéctral Response Functions

pPos /fire

>

c, ppr'e—fire

sensor band: ensor band

SAZ 30m tiles

a4

Random Forest Cla
to 30m f

30 30m f x cc

30m burned area
& f x cc

Current algorithnireguires only 2 parameters
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Sentinel 2A

Day 184 20

ambia,
Copperbelt
Provence

2000 x 2000 30 m pi
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Provence
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Sentinel 2A
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Sentinel-2A
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Day 214 20

ambia,
Copperbelt
Provence

2000 x 2000 30 m pi




Landsat 8

collection 1

Day 219 20

ambia,
Copperbelt
Provence

2000 x 2000 30 m pi




Sentinel 2A
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Provence

2000 x 2000 30 m pi




Sentinel 2A

Day 234 20

ambia,
Copperbelt
Provence

2000 x 2000 30 m pf




Sentinel 2A:
Burned area

0<fxcc<0.2
0.2<fxcc<0.4
0.4 < <0.6

09<fxcc<1.0

Days 167-234

2000 x 2000 30 m pixels
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Burned area

Day of bu
S 167)
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(!

0 <days< 10
10 < days < 20

30 < days < 40

80 < days< 90
90 <'days < 100

Days 167-234

2000 x 2000 30 m pixels



Sentinel-2A

Day 234 20

60 x 60 km
2000 x 2000 36 m

NES
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Sentinel-2A

ambia,
Copperbelt
Provence

159 x 159 km
5295 x 5295 30




Burned area

0<fxcc<0.2
0.2<fxcc<0.4

09<fxcc<1.0

Days 167-234

5295 x 5295 30 mgixels 1"



Sentinel
Burned area
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10 < days < 20

30 < days < 40

80 < days< 90
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Days 167-234

5295 x 5295 30 m pixelé



MODIS 500 m
Burned area
(MCD64 C6

Day of bu
S 167)

ing

(!

0 <days< 10
10 < days < 20

30 < days < 40

80 < days< 90
90 <'days < 100

Days 167-234

318 x 318 500 m pixels




Sentinel 2A

Day 234 2016

159 x 159 km




Sentinel 2A

Day 234 2016

N




Sentinel 2
Burned area

< days< 10
10 < days < 20

80 < days< 90
90 <'days < 100

Days 167-234




MODIS 500 m
Burned area
(MCD64 C6

< days< 10
10 < days < 20

30 < days < 40

80 < days< 90
90 <'days < 100

Days 167-234



Temporal product reporting difference (days

mean difference <~ 3.67 days
median différence = 3.00 days

Frequency

|

-40 =90 0 20 40

burning (MCD64)

Landsat 8 Séntinel 2 Day of burning = MODIS Day




Productio
car, south of the

Plan ~“all of Africa, in¢luding

1041
Landsat-8 Collection 1
WRS-2 path/rows (UTM

2829
Sentinel-2
L1C tiles (UTM)

ODIS WELD
Tiles (sinusoidal) tiles




Planned Production — 3 yeat

Input number files (volume)

23,747 (21.8 TB) 23,747 (21.8TB) 23,747 (21.8TB) 71,241 (65.4 TB)

103,258 (46.5TB) 103,258 (465 TB)~ 103,258 (46.5TB) 309,774 (139.5 TB)

103,258 (46.5TB) 103,258 (46.5TB) 206,516 (93:0 TB)

127,005 (68.31B) 230,263 (114.8 TB) 230,263 (114.8 TB) 587,531 (297.9 TB)

98'TB
put Landsat 8 Sentinel 2 data




Planned Production — 3 yeat

Outputrnumber files (volume

15,060 (3.19°TB) 15,060 (3.19 TB) 15,060 (3,0 TB) 45,180 (9.57 TB)

OTB
output 30 m burned area pro

Outputper-pixel
() pre-change date (day of year, or O if no detection) [2 Bytes]

post-change date (number of days since pre-change date
(i) fxcc[0, 1... 100], orwater [200], unobserved [201], p

[202], etc. [1 Byte]
(iv) number of valid{non-cloudy, observed) Landsat-8-0bservations [1 Byte]
(v) number of valid Sentinel-2A and -2B observati
(vi) internal algorithm QA pathway code [1 Byte







Sentinel
Burned area

0<fxcc<0.2
2<fxcc<04
4 < <0.6

09<fxcc<1.0



Sentinel
Burned area

0<fxcc<0.2
0.2<fxcc<0.4
0.4 < <0.6

09<fxcc<1.0

Qualit
assessment
ongoing




Validation

Previously MODIS 500 m burned area validation by cocmparison
with 2-date 30 m Landsat interpreted burned maps

Stage 2: slope 0.88, intercept -0.003, r2 = 0.82

1.00

0.751

MCDS4C6 proportion burned

0.00-

0.00

0.25 0.50 0.75 1.00
Landsat proportion burned

Density

8103

403
Giglio, Boschetti, Roy,
Humber, Justice

I 1 The Collection 6 MODIS
Burned Area Mapping
Algorithm and Product,

RSE, In review



Validate 30m Landsat-8 Sentinel-2 burned area & f using

commerciai multi-date interpreted high resolution data

* | South Africa \ : p|anef

No date rang

R13)
Source
1 source

0 4-band PlanetScope scene O 3-band PlanetScope scene

O RapidEye ortho tile O Sentinel-2 tiles Yo ool
O PlanetScope ortho tile O Landsat 8 7cones

Most recent v

/ May 7,2017
4-band PlanetScoye scensz (3 m)
‘ 25 9% area cowage
f ,

May 5, 2047
Z-band P@anetScope scene (3 m)
14 % area coverage !

o

Soae il
AAAAAAA

23 % area coverage

£ "e |
IR '." : 1‘
May 2, 2017 \ .
4-band PlanetScope scene {3 m) S 1 e tl
e - . . ) D ™
22 % area coverage Rustenburg st ! ! I
"N 2 :: 2 | 4 bd: 2¢ 3 1 y 5

API{:) Compare d Order items (92)

2 May3,2017
\ 4-band PlanetScope scene (3 m) A e ) p |
. 73 EF peesionteing M)




Somewhere in Zarbia July 18t 2016



v

60

Somewhere in Zambia August 18t 2016



60 x 60 30 m pixels (1.8 kin x 1.8 km)
/
s2a/Ls 4

f x ¢c

Somewhere in Zambia July — August 18" 2016



ASS measurement

Me consuming

CC estimation by in situ big
gre’and post fire ve




Validate cc using high speed, low-cost, hignly
portable Terrestrial Laser Scanner

Cooper, Roy, Schaaf, Paynter, 2017. examination of
the potential of Terrestrial Laser Scanning and
Structure-from-Motion photograimmetry for rapid
nondestructive field measurement of grass biomass,
Remote Sensing. 9 (6), 531.




Field work next week
with International collaborators

Q A ‘ ‘ L _INTERNATIONAL
S ] fats 5\ T“’Aﬁ‘f

.- .= Global Observation of Forest 0" h Af can
/ )] -
F ¢ e =II= d L Cover Dynam ot t ”
Net ! .:l g i pmcs NATIONAL PARKS SECREIARIAI

10™ Southern African Fire Network (SAFNet) Meetiug
17tb - 19th April 2018

Venue: Kruger Neational Park, Skukuza, South Africa

Collaborative fire inforr:atica, resource sharing, training and recearzh in support of
Integrated Fire Management in Southern African cour(ries




all of Africa, including Madagasc
« 2017 (S2A & L8), 2018 (S2A,/52B, L8), 2018 (S2A, SB, L8)

, south of the Tropic of Cancer

e Validation

« Commercial d urned area, f) & perhaps in situ fertgstrial Laser Scanner ( cc)



