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Study Regions
Russia 68.2 x 68.2 km
Zambia 53.3 x42.2 km
CA 45.0 x 28.5 km

Data download status

Russia - Planet 4-band surface reflectance (4.8 GB)
Zambia - Planet 4-band surface reflectance (4.2 GB)
CA - Planet 4-band surface reflectance (2.7 GB)

- Worldview 3 (8.2 GB)
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Planet Explorer GUI: easy and intuitive
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9 PLANET images in the same orbit

each 8500 x 4500 3m pixels
(25.5 x 13.5 km)

False color surface reflectance
(820 nm, 630 nm, 545 nm)

Russia
54.31°N, 127.78 °E
May 4 2018
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9 PLANET images in the same orbit

each 8500 x 4500 3m pixels
(25.5 x 13.5 km)

False color surface reflectance
(820 nm, 630 nm, 545 nm)

Russia
54.31°N, 127.78 °E
May 4 2018

ISSUE: between image
atmospheric correction
discontinuities (particularly
problematic over high AOD
e.g., smoke from fires)




Developed a reflectance normalization
least-squares-adjustment (LSA) approach

 Loop control image over sequence {A, B, C, D} {

Solve (gain, bias) for each image

minimize, by LSA, residuals A of all i = 1... n overlapping
pixels among all the image pairs :

A .= (p;)-gaini + bias)) — (p -gain k + bias ¥)

image j={A,B,C,D}

image k=!jand ={A,B,C,D}
gain control image — 1

bias control image — 0

D control = Z ((p;™-gain™ + bias™) -p,™M)) /n }

m = {A,B,C,D}

« Select the control image that provides the smallest Dcontol then
apply corresponding image (gain, bias) values to the images
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After Normalization




Histograms of
surface reflectance
differences in the
PLANET

Image overlap
regions

(x 10,000)
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Histograms of
surface reflectance
differences in the
PLANET

Image overlap
regions

(x 10,000)

After Normalization
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After Normalization




4 PLANET images

May 4 2018
Russia

False color surface reflectance
(820 nm, 630 nm, 545 nm)

Burned training

Unburned training




3 PLANET images

May 16 2018
Russia

False color surface reflectance
(820 nm, 630 nm, 545 nm)

Burned training

Unburned training




3 PLANET images

May 16 2018
Russia

False color surface reflectance
(820 nm, 630 nm, 545 nm)

Burned training

Unburned training
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PLANET band non-parametric separability analysis
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May 4t unburned -> May 16t 2018 burned

Huang et al. 2016

e 200 decision trees grown

e each time using 20% of the training
samples selected randomly with
replacement

* remaining “out-of-bag” 80% classified
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1.001
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PLANET band non-parametric separability analysis
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e 200 decision trees grown

e each time using 20% of the training
samples selected randomly with
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* remaining “out-of-bag” 80% classified



World View 3 DigitalGlobe‘

VIS 1.24 m
NIR 1.24 m
SWIR 3.7 m (not orthorectified) 7.5 m (orthorectified) <- useful for burned area mapping with NIR
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World View 3
NASA CAD access: ! easy && ! intuitive

National Aeronautics and Space Administration Scinces and Explosation
Goddard Space Flight Center

nnlnlmn Data for Hnsn Eartll SI:lum:n Im?ﬁsﬂhmrs N" ASA
i‘ f ;s ;- L x

Welcome - About this Site Links
The Matienal Gaospatial-Inteligence Agency (NGA), in parinarship with the Civil Search vendor archives and other
Anplications Commities (CAC), of which NASA |5 8 member, provides access to it data discovery tools
immensa archive of unclassiied commarcial high-rasolufion satellila data 1o non-DOD ) . :
government sgencias under terms of It Nestyiew contract = DigitalGloba ImageFindar

« DataDoors

The Mexiview contract (see shde at left for details) stipulates that the data can be wused
by all branches, deparments, and ofces of the LS. Govemment. With appropriate

1 el b s full inage

approval and acknowledgement, the dala can also be shared with NGOz, staiellocal
povernments, Intargovernmental agencies, 8s wel &8s universities, and farsign
powarnments if tha usa is in support of U_S. govarnment interests. Gieddard Space Fight
Centar has bean tasked wih providing an iMertaos 1o thesa data for NASA-Lindad
imvastigatons.

After registering and Iegging in, you can submit data reguest parameters that we use fo
search for high-resolubion commercial satellts data on limeted-access NGA interaces
Detals abaut each of the sensors and thair avakable coverape are glso provided here
This site dogs ned direcily link to ackve searching. Search request information is
submitied via the web site and the NGA discovery tonis are used by our $1af 1o satisty
requests.

Jamie and the NASA CAD
team are great but

— not able to interactively browse
archive contents (“human in the
loop” email process)

slow to find WV3 data where we
have contemporaneous PLANET
data

some WV3 spectral bands not in
the NASA CAD archive



World View 3
1.24 m NIR (948 nm)

ISSUE: many WV3 images
over burned locations are
not orthorectified

Los Padres National Forest
California
December 7 2017




World View 3
1.24 m NIR (948 nm)

Orthorectified using 1/3 arc-sec
(~10 m) USGS 3D Elevation
Program (3DEP) DEM

ISSUE: high res. DEM
unavailable outside US

Los Padres National Forest
California
December 7 2017




DigitalGlobe

World View 3

1.24 m NIR (948 nm)

1.6 x1.6 km

Los Padres National Forest
California

December 7 2017
3719 x 6461



DigitalGlobe

World View 3

1.24 m NIR (948 nm)

Active fire

Burned areas

SRS

Los Padres National Forest At S R e R
California 1300 % 1300 1.6 x 1.6 km
December 7 2017
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World View 3 | DigitalGlobe

3.7 m SWIR

(1210, 1570, 1660 nm)
Resampled to

1.24 m

ISSUE: SWIR bands lower | ,
spatial resolution & not wellf .
aligned with other bands %

Los Padres National Forest

California r 1300 % 1300 1.6 x 1.6 km
December 7 2017



World View 3 I | _ DigitalGlobe

3.7 m SWIR

(1210, 1570, 1660 nm)
Pansharpened and
coregistered to

1.24 m

Los Padres National Forest
California
December 7 2017

1.6 x 1.6 km
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World View 3 DigitalGlobe

1.24 m NIR (948 nm)

Los Padres National Forest

e

California T lk0x1300 1.6 x 1.6 km
December 7 2017



Planet

3 m NIR (948 nm)

December 4 2017

Los Padres National Forest
California

537 x 537

1.6 x 1.6 km



World View 3

1.24 m NIR (948 nm)

December 7 2017

Los Padres National Forest
California
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Planet

3 m NIR (948 nm)

December 18 2017

Los Padres National Forest
California

537 x 537

1.6 x 1.6 km



Summary: Commercial satellite data evaluation for burned area mapping
& validation of Landsat-8 Sentinel-2 African burned area product

Plan to use
« PLANET 3m VIS and NIR (near daily)
e World View 3 1.24 m NIR (less frequent)
1.24 m pansharpened SWIR (less frequent)

Issues
« PLANET among image atmospheric correction discontinuities (developed a
normalization solution)
 World View 3
- ordering vis NASA CAD cumbersome
- orthorectification unlikely to be reliable where no high res. DEM
- SWIR band coregistration and panshapening needed (developed a solution)

See our MuSLI Talk Thursday 10.50-11.10 am for PLANET validation examples
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