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Regpidding/Pro jection/Comp0

Prerequisite far

- combinegd use of different
- developing algorithms
-/prototyping products

to advance the vir constellation paradig
mid-resolution |anha imaging




010 CONUS crop fietd size map

mean field size shown 75 x 7.5 km grid cell

AA482,777 crop fields
extracted

derived from gt 13,666 WELD processed Lagfsat 5 and 7 scenes
adaildble in the U.S. Landsat archiy€ f&r 12 months
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Regridding/Projection
approach for
Sentinel-2 & Landsat 8



Geographically
referenced tiles
in a global
coordinate system
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el Tripel Projection
minimizes distortion in

— Sinusoidal Equg¥ArZa Projection
 satisfies gritgfia, developed for global change 20mmunity, MODIS land products!




Early prefotype Global monrhly WELD product

Geographic Lat./Kong. projection

WELD NEX

tpde color browse pixel
45 x 45 30m Landsat 7 ETM+ pixels




Early prefotype Global monrhly WELD product

Equal area sinusgiddl projection

tpde color browse pixel
45 x 45 30m Landsat 7 ETM+ pixels




Reprojection UTM <> Sinusoidal
which mapping approach ?
Use inverse mapping-as computationally least

expensive, each global pixel locationonty
addressed once, 10 gaps in output.
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Landsat S
New Mexico

Categorical & ording
per-pixel QA
Information after
reprojectio

Kovalskyy, V. and Roy, D, /2., 20

A one year Landsat 8
conterminous Uniteg/StatgS study
of cirrus and non-#Zrrus/louds,
Remote Sensing, 7, f64-578

medranyconfidence clouds
lodv confidence clouds




Tiling scheme ?

Global WELD v2.2 (NEX)

Global WELD NEX Antug2010 30m product

MODIS sinusoidal projection
124,433 L1T scenes(45/711 Landsat 5 & 78,722 Landsat 7)

29,652 x 14,826 1.35km browse pixels




(10° 10° at Equater,1200 x 1200 1ky

« MODISAand tile h31v10

. 1S nadir view BRDF-
adiusted 500m true color
eflectance

 Terra and Aqua dal

reflectance for O er 2009

Gulf of Carpentayia, Australia



e Landss M+ & Landsat 5
TOAfueolor 30m
reftectance composite

%lobal WELD Version 2.2
monthly product

October 2009

Gulf of Carpentayia, Australia



Landsat WELD tiling
(49 158 x 158 km tiles nested in each MODIS tiles)

e Landsat 7 ETM+ & Landsat 5
TOA true color 30m
reflectance composite

 Global WELD Version 2.2
monthly product

e QOctober 2009

e 7 x7 WELD tiles nested
within a single MODIS tile

e each 5295 x 5295 30m pixels
(158 x 158 km)

e.g., L57.Globe.month09.2009.hh31vv10.h1v7.doy248t0273.v2.2.hdf




Compositing
approach for
Sentinel-2 & Landsat 8



Best pixel ction compositing gver reporting geriod

2 bands separgtely (some users want this)

2 surface NBAKR flsed (others users want this)

Landsat 8
ne)2 (S2)

gpettral & spatial
Y resolutions



Overview of Global Version 2.2 WELD
Processing Sequence

UNZIP GEOME(RY
UJT™M PROCESSING ]
(Individual acquisitions over a tile) !— TOI\ p
DTCD _‘ !_ ACCA
------------------------------ el L
REPROJEZCT
TILE PROCESSING
(Tile) l | l

COMPOSITE TDA p & Thermal bands




LD compositing gpplied to
6f Atmosphere fTOA) reflectange
andsat atmospheric correction jg ipperfect

tardsat 7 Mean
Band hormalized
erived from res:’duo,!

1 (blue) 11.8%
* 122 10x10km ETM+ subset y A
atmospherically corrected’usjfg 6SV 2 (green) 5.7%
and AERONET atmogfherC 7 °
characterization 3 (red) ‘ 5.9 /o

4 (NIR) 4.8%
 at 31 AEBONRT sites across U.S. ne- o

5 (WIR)

7 (MIR)
NDVI

Ju, J., Roy, D., Vermote, E. Mag€k, J., Kovalskyy, V., 2012, Continentgi¥scgte validation of MODIS-based and
LEDAPS Landsat ETM+ g#mgépheric correction methods, Remote 8enging of Environment, 122, 175-184




Global W
124 433

Y NEX V2.2 Annual2010 30m produe
Scenes (45,711 Lgridsat 5 & 78,722 |dndsat 7)

7/,
"

Number of Obs.
Mean = 21 (max 81)

MODIS sinusoidal projection
29,652 x 14,826 1.35km browse pixels




Global W
124 433

NEX V2.2 Anpdgh2010 30m produycet
Scenes (45,711 Lgridgat 5 & 78,722 Ldndsat 7)

Global WELD v2.2 (NEX)

£

NDVI
Mean = 0.3 (max 0.88)

MODIS sinusoidal projection
29,652 x 14,826 1.35km browse pixels



Vers; 5 WELD compgsiting algorith
herira

Pr'ior'i'ry/f /t{ar'la ,Zélechon
1 AF only one none-fill non-fill
/ IF only one unsaturated unsaturated
(| ,3/ IF both unsaturated Maximum (bri
temperature

/|
4 IF only one Me/zﬁ)udy
5 IF one cloddy/4and one uncertain
cloud

regfer NDVI, else select cloudy
lect non-cloud if it has greater
brightness temperature or great
NDVI, else select uncertain cJdu
select the one with greate
brightness temperatur
Maximum (NDVI)

6 ¥ orfe non-cloudy and one
certain cloud

IF either below NDVI 0.

/18 ELSE

., Vermote, E.F., Zhang, C., 2010, Web-
enabled Landsat Data (WRAD); £andsat ETM+ Composited Mosaics of the Zonj#rminous United States, Remote Sensing of

Environment, 114: 35-



Land$gt”7 (L1T) scene pregjected into the
WELD Albers gtrid

diepeny A — ks

Day 74

true color
TOA
reflectance

500 x 400
30m pixels




7 (L1T) scene prgjected into the
WELD Alb 7S grid
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Version 1.5 mg

March

X 27 true color
o 8 T

‘& reflectance

e, e

Florida

| 945 500 x 400

-

e % 30m pixels



Version 1.5 mg ly Composu’re

a4 true color
- TOA
& reflectance

e, e

Shado 1% cloud edge issues o9 vege’ra’ruon



Day 124

1 true color
TOA
reflectance

outh
Dakota

| 500 x 400
30m pixels




(L1T) scene prgjegfed into the
WELD Albers grid

W

Landga

,, ;‘1 Day 140

% true color
TOA
reflectance

b:f - OUTh
@92 Dakota

7 500 x 400
(] 30m pixels



May

true color
TOA
reflectance

outh
Dakota

500 x 400
30m pixels




May

1 true color
TOA
reflectance

outh
Dakota

500 x 400
30m pixels




Version 2.2 compositing algorithm
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2.22

S®)
N

Reflectance
0.3

56um

S N\
=

7

0, 0.83,m

0 66,um

) O

O

Ps 1.65um

7

P1<P3<Ps<Ps<Ps

C

ANN

A\
AN

2.5

0.5// 10

1.5 2.0
Wavelength (microis



April
2008

true color
TOA
reflectance

dlifornia

500 x 400
30m pixels



results
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true color
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dlifornia

500 x 400
30m pixels
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Version 1.5 mo

ly Composite
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Version 2.2 me |y ComposiT

Florida

500 x 400
30m pixels



Version 3.0 compositing algorithm



algorithm inform analysis of impdct 6f
sphere on WELD reflectance

Pixels sampled’eyery 40 pixels across CONUSArgm 12 monthly WELD compdsite
cloud d saturated WELDAixefs, 3 million 30m pixel
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J f psur'face - p’roa

NIR(psur‘face - pTOG)

NIR TOA p

- I
©0.0

Red TOA p

generated fr 42,838 30m CONUS pix




NIR TOA p

0.8 1o N

generated fr 42,838 30m CONUS pix



e

Generated f‘r 5 & 3 Landsat 7 Ge 1 Landsat 5 & 2 Landsat 7



Generated f‘r 5 & 3 Landsat 7 Ge 1 Landsat 5 & 2 Landsat 7



Overview of Global Version 3.0 WELD
Processing Sequence

UNZIP

CEOMET(RY

JTiM PROCESSING

(Individual acquisitions over a tile)

A
r_. TOAp

Surface p

TILE PROCESSING
(Tile)

REPROJE=CT

LV

COMPOSITE TDA p & Thermal bands

l

L SWAP TOA p with Surface p




Generated f‘r 5 & 3 Landsat 7 Ge 1 Landsat 5 & 2 Landsat 7



Globa LD June 2010'month composite

urface p versioh 3.0 algorith

etlands,
obee

Central Florida
Lake QOkee

Columbia River Valley, Gra
ountry International Aippor

....
[

L

Generated fpém 1 Landsat 5 & 2 Landsat 7

- e Y
F P e e
s T / ;..' = "'.1-#-"’? _.-{ff Sk

Generated from 3XandSat 5 & 3 Landsat 7

LEDAPS atmospheric correction



Overview of Global Version 3.0 WELD

UNZIP

CEOMET(RY

JTiM PROCESSING

(Individual acquisitions over a tile)

I— TOAp

Processing Sequence

\4

DTC:D

.

TILE PROCESSING
(Tile)

REPROJE=CT

LV

COMPOSITE TDA p & Thermal bands

l

L SWAP TOA p with Surface p

v

Surface p

!

BRDF ADJUSTMENT

A



Landsat MODIS-based BRDF Adjustment
c-factor method

A

/

~ [ o ’
/OETIVI a1l kﬂ’ETM + Qnadir J Qsolar neon ) = CX /OETM +,11 (ZETM + Qobserved 1 Qobserved )

N\ ) ,
C = pMODIS,tl(\A’MODIS J Qnadir J Qsolar noon)

~ !
pMOD!S,tl (.)“MODIS ! Qobserved ’Qobserved )

/SMODIS computed from the MODIS 16-day 500m BRDF/Albedo product
(MCDA43) spectral BRD+ model parameters

Roy, D.P., Ju, J., Lewis, F., Senaaf, C., Gao, F., Hansen, M., Lindquist, E.;22008. Multi-temporal MODIS-
Landsat data fusion for relative radiometric normalization, gap filling, aad prediction of Landsat data. Remote
Sensing of Environmient 112 (6), 3112-3130.



Conterminous United States {(CONUS) Landsat 5
true color surface reflectance (week 27, 2010)

MODIS sinusoidal pfojection Atmospherically corrected with LEDAPS code



Contermirious United States (CONUS) Landsat 7
true color surface reflectance (week 27, 2010)

MODIS sinusoidal pfojection Atmospherically corrected with LEDAPS code



Scatterpiot of
Landsat 7 vs Landsat 5

WNIR surface 7/
reflectance & 7
gt 4/
,/ v
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i A
516,392 overlapping =) ;
Zandsat 5 & 7 pixels
(found by considering n=516392
every 40t WELD tile residuzi =0.03286

non-cloudy pixel relative iesidual =0.1167
across the CONYS) y=1.037 x
o | R>=0.9784 |
<0.0 0.2 0.4 0.6

15 Band 4 reflectance
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Scatterpiot of

Landsat 7 vs Landsat 5

MODIS MCD43
BRDF parameter
¢limatology normalized
to nadir &
satellite overpass
solar zenitn
NIR surface
reflectance

L7 Band 4 reflectance

516,392 overlapping
Zandsat 5 & 7 pixels
(found by considering
every 40" WELD tile
non-cloudy pixel
across the CONJS)

o

Norm to SZA at zatellite pass time with r = 0,50/ 4

/’

<
(] 7
" ’
(o]
n=516392
residual = 0.02469
relative residual = 0.08655
y=A.087 x
o | R°20.9835 |
0.0 0.2 0.4 0.6

I'5 BEand 4 reflectance

10



c-factors over MODIS 110° FOV
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red c-factor
1.00

0.90

7

C 95

c-factors over Landsat 15° FOV

(similar over Sentinel-2 20.6°FGV)

Solar zenith angle at 30 degre~

CONUS Jul mean
CONUS Jan mean
CONUS 12-month mean
Global 12-month mear

5 0
Viewing z<nith angle

NIR c-ractor

1.10

1.05

1.00

0.95

0.90

Solar zenity angle at 30 degree

CONUSJul mean
CONMS Jait mean
CCNUS 12-month mean
Globaf12-month mean

5 0 5
Viewing zenith angle



WELD tLandsat 5 & 7 surface reflectance
Version 3.0 one weex composite

§7

Arizona Mississippi
500 x 500 30m pixeis



WELD tLandsat b & 7 surface reflectance
Version 3.0 one week composite

NBAR(giobal 12-month 3 meart MDC43 model parameters)
nhadir view zenith , sateilite overpass time solai* zenith

¥ o

Arizona Mississippi
500 x 500 30m pixers



3 Years globat” 30m
ly & annual D Version 2.
products now available

0m Gibbal WELD NEX

Aénth 12 2008

Reprocessed Version ;3.0
will be available

this Summer HDF format products:

GeoTiff format prod ttp://globalweld.cr.usgs.gov

J#globalweld.cr.usgs.gov/collections




Global Version 3.0 WELD processing sequerice
Will work 1o gznerate
- similer bat separate L8 and S2.gridded products
- combined L8-52 gridded products ( more research reeded )

UNZIP GFOMETRY

JTM PROCESSING J

TOAp

v

(Individual acquisitions over a tile) Surface p

V )

OTCLD ACCA

______________________________ ili

REPROJECT

TILE PROCESSING l |
(Tile) ‘ l l

COMMPOSITE TOA p & Thermal bands

l

I_ SWAP TOA p with Surface p D E— y
]

BRDF ADUSTMENT _I




Key Dates
Abstract submission deadline : 1" May

Notification of abstract acceptance : 1* June

Submission of full paper (maximum 4 pages)

Early bird registration deadline : 1** July
Final registration deadline : 3 September

Workshop proposal deadline: 1* May

UNIVERSITY OF

Southampton

Earth Observation
in the Sentinel Era

RSPSoc, NCEO and CEOI-ST
Joint Annual Conference
8-11 September 2015

Hosted by Geography and Environment
University of Southampton

:1* September

http://rspsoc2015.org/
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