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GLAD Landsat ARD

http://dx.doi.org/10.3390/rs12030426

Limitations - It’s not suitable for:
● Real-time land cover monitoring (1-month delay)
● Winter time image processing above 30N and below 45S Latitude
● Precise analysis of land surface reflectance
● Water quality assessment or any other hydrology applications beyond surface 

water extent mapping
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EO data preparation
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Landsat gapfilling
Q1 (~50%) Q2 (~85%)

Q3 (~86%) Q4 (~90%)

Q1: Dec. 2 — Mar. 20

Q2: Mar. 21 — Jun. 24

Q3: Jun. 25 — Sep. 12

Q4: Sep. 13 — Dec. 1

Time span
2000 — 2020

2018
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Landsat gapfilling

Temporal Moving Window Median (TMWM) 
https://eumap.readthedocs.io/en/latest/_autosummary/eumap.gapfiller.TMWM.htm
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Landsat gapfilling - Dec. 2 — Mar. 20 / 2018 Kamp-Lintfort, Germany
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30m resolution almost 400GB of 
analysis-ready Sentinel-2 data: P25, 
P50 and P75 for all bands for 2016 to 
2021.

30m resolution Landsat ARD 10TB of 
data available as COGs via our Wasabi 
service.

10m resolution Sentinel-2 mosaics 
(120GB per image!) are also available 
via https://EcoDataCube.eu. 

Landsat and Sentinel data cube (consistent & gapfilled)

Manuscript submitted
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10m resolution mosaics (120GB per image)

Landsat and Sentinel data cube (consistent & gapfilled)
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Ensemble Machine Learning workflow
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Ensemble Machine Learning workflow

3x 
33 Prob.
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30-m Land use / land cover mapping
https://doi.org/10.7717/peerj.1357333 CLC classes (2000—2020)

#
https://doi.org/10.7717/peerj.13573


http://dx.doi.org/10.7717/peerj.13728

30-m Forest tree species distribution 

○ 16 species (potential and realized 

distribution)

○ 2000 - 2020, with time steps:

○ 2000 - 2002

○ 2002 - 2006

○ 2006 - 2010

○ 2010 - 2014

○ 2014 - 2018

○ 2018 - 2020

Quercus Robur (potential and realized)

Probabilities + uncertainties

#
http://dx.doi.org/10.7717/peerj.13728


30-m Soil data cube (3D+t)

Manuscript in preparation

Soil organic 
carbon

○ 4 depths (0, 30, 60 and 100 cm)

○ SOC, pH, clay, sand and bulk density

○ 2000 - 2020, with time steps:

○ 2000 - 2002

○ 2002 - 2006

○ 2006 - 2010

○ 2010 - 2014

○ 2014 - 2018

○ 2018 - 2020

                + uncertainties
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Using Open Source to crunch big EO data
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Using Open Source to crunch big EO data

https://hub.docker.com/r/opengeohub/

Versioned and fully reproducible development 
environment 

#
https://hub.docker.com/r/opengeohub/


Using Open Source to crunch big EO data

● Extensive utility suite for 
working with EO and spatial 
data in general

● Was heavily used for 
production of OGH 
datasets (e.g. LandMapper 
ML automation)

● Complete, auto generated 
documentation

eumap Python library (http://eumap.readthedocs.io/)

#
https://gitlab.com/geoharmonizer_inea/eumap
http://eumap.readthedocs.io/


Data portal https://ecodatacube.eu 
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Data catalog

A complete comprehensive raster database with all layers imported and documented
STAC catalog: 
https://stac.EcoDataCube.eu 

Online tutorials:

https://opendatascience.eu/geo-harmonizer/geospatial-data-tutorial/

Jupyter notebooks:

https://eumap.readthedocs.io/en/latest/notebooks/10_stac.html

#
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Working properly with Landsat data

GLAD Landsat ARD FORCE
● Globally consistent analysis ready data (ARD) for 

multi-decadal LCLU monitoring

● 16-day time-series composites from Landsat 5, 7 and 8 

(TM, ETM+ and OLI)

● Per-pixel observation quality flag

● MODIS (MOD44C) surface reflectance calibrated

● Product organized by 1 × 1 degree tiles

● Automatically download through HTTP API

● Product under Creative Commons Attribution License

● An all-in-one remote sensing processing framework for 

Sentinel-2 A/B MSI and Landsat 5, 7 and 8 (TM, ETM+ and 

OLI)

● Advanced cloud and cloud shadow detection

● Integrated atmospheric, topographic and BRDF 

correction

● Reprojection and grinding capabilities

● Different strategies to generate composites (e.g. best 

available pixel, spectral temporal metrics)

● Free software under GNU License v.3

#
https://glad.umd.edu/ard/home
https://www.uni-trier.de/?id=63673


Working properly with Landsat data

Level 1
(Radiometrically calibrated and georectified 

data)

Level 2
(Atmospheric correction)

Level 3
(Temporal composites and gridded data)

Level 4
(Model output)

GLAD Landsat ARD
(Level 4 product)

FORCE
(All levels)

(Level 1 and level 2 products)
Asrar, G.; Greenstone, R. (Eds.) MTPE EOS 
Reference Handbook; NASA/Goddard 
Space Flight Center: Greenbelt, MD, USA, 
1995; p. 281.
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Using Open Source to crunch big EO data

Keys to increasing computing 
efficiency:

❏ Efficient parallel computing,

❏ Efficient data access RW (S3),

❏ Efficient storage (COGs),
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Using Open Source to crunch big EO data
5) Cloud-optimized geotiff production 
     (gdalbuildvrt + gdal_translate / gdalwarp)

S3 service
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