Australian Government

Geoscience Australia

A brief summary of Landsat science in

Australian Science team :

Leo Lymburner (GA)

Fuqin Li (GA)

Alexis Mcintyre(GA)
Norman Mueller(GA)
Steven Curnow(GA)
Rachel Melrose(GA)
Erin Hestir (CSIRO)
Elizabeth Botha (CSIRO)
Peter Scarth (UQ)

Australia

Direction :
Adam Lewis (GA)
Medhavy Thankappan (GA)
Stuart Phinn (UQ)
Arnold Dekker (CSIRO)

GEOSCIENCE AUSTRALIA



Overview

* Analysing the Australian Landsat archive
 Harnessing the LS5/7 archive to characterise
— Inundation
— Fractional cover

« Comparison of surface reflectance corrected LS7 and
LS8 during ‘tandem mode’

— Radiometric comparison

— Geometric comparison
* Preliminary shallow water bathymetry for LS8
« Using LS8 to map wildfires
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Analysing the Australian Landsat archive
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Using HPC to tackle continental Landsat
archives

High performance computing - National Computational

[nfr&aﬁjtlrnucture (NCI)

* Fujitsuhigh-density
integrated cluster:
— 57,000 cores

— 160 terabytes of
RAM

— 10 petabytes of
hard disc

— 1,200 teraflops

« Used by the Bureau
of Meteorology,
CSIRO, ANU, and
GA.

« Addressing climate
change, earth
systems science and
national water
management issues.
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National Fractional Cover Time Series wi®

Government

« Fractional cover uses a constrained un-mixing
model with end-members derived from field
sampling.

« Creates an image with the percentage of bare,
green and non-green fractions

* Over 1100 field sites collected using consistent,
nationally agreed protocol

 Overall RMSE of 11%
« Captures cover dynamics at 30m resolution
« Used by Geoscience Australia nationally
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Cover under trees — using time-series and
Fractional cover

Queensland
Government

fClyreen = Visible Groundg,e., + Persistentg,qe,
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fClyre = Visible Ground,,,,
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Tandem data analysis

Landsat Science Team Meeting October 2013, Sioux Falls SD.



2000

= =
o 1%
=3 =3
S S

w
=3
S

Landsat 8 surface reflectance x 1000

4000

3000

2000

Landsat 8 surface reflectance x 1000

1000

Comparin

corrected

Tandem data for the Blue band
Path 095, Row 082 - 29 March 2013

R-squared = 0.9977

y =1.0690x + 1.4133

-

500 1000 1500 2000
Landsat 7 surface reflectance x 1000

Tandem data for the NIR band
Path 095, Row 082 - 29 March 2013

R-squared = 0.9992 o

= 1.0176x + -2.6999

1000 2000 3000 4000
Landsat 7 surface reflectance x 1000

g surface reflectance
ETM+ and OLI data

N
=3
<3
1=}

i
o
o
=]

Landsat 8 surface reflectance x 1000

u
=]
=]

Tandem data for the Green band
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Tandem data for the SWIR1 band
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Tandem data for the Red band
Path 095, Row 082 - 29 March 2013
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Landsat 8 Bathymetry-preliminary
results

Processing step Algorithm Reference

1. Atmospheric/View Angle NBAR Li et al 2010

correction

2. Air/water interface Subsurface remote sensing Brando et al. 2012; Lee et

reflectance al., 2002
3. Optical water quality SAMBUCA Botha et al., 2013; Brando
model et al., 2009
4. Bathymetry model SAMBUCA Botha et al., 2013; Brando
et al., 2009
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Horizontal profile NIR band

NIR Horizontal Profile NIR Hornizontal Profile

|

\ .
*h”u"!i'ﬁ-'lm u“U“J\fJJ1|1r;"“w\r]wLﬂ Il \r.M‘m’h\r'

3400 3500 3600 37
LS? 201 202 LS8 201 30522

I andsat Science Team Meeting Qctober 2013, Sioux Falls SD. GEOSCIENCE AUSTRALIA



F .-'_‘l

600
N\

o 500 m —LS7 Red

% —LS7 Green

S 400 —LS7 Blue

E LS8 Red

§ 300 | LS8 Green

= J LS8 Blue

9 200 LS8 Blue coastal

100
"\j\/\v‘vr’\r"vw’_\"vu ~_

0
Horizontal profile of LS 7 & 8 bands (NBAR surface reflectance)

Landsat Science Team Meeting October 2013, Sioux Falls SD. ‘ G EOSCIE NC E‘L\AU STRALIA



LS 8 Bathymetric retrieval

25 meters
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Night time Landsat 8 pass THANK YOU!



