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A Suggestion for Surface Reflectance ARD Building
of High-Resolution Satellite Images and Its Application
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Abstract: Surface reflectance, as a product of the absolute atmospheric correction process of low-orbit
satellite imagery, is the basic data required for accurate vegetation analysis. The Commission on Earth
Observation Satellite (CEOS) has conducted research and guidance to produce analysis-ready data (ARD)
on surface reflectance products for immediate use by users. However, this trend is still in the early stages
of research dealing with ARD for high-resolution multispectral images such as KOMPSAT-3A and
CAS-500, as it targets medium- to low-resolution satellite images. This study first summarizes the types
of distribution of ARD data according to existing cases. The link between Open Data Cube (ODC), the
cloud-based satellite image application platforms, and ARD data was also explained. As a result, we
present practical ARD deployment steps for high-resolution satellite images and several types of
application models in the conceptual level for high-resolution satellite images deployed in ODC and
cloud environments. In addition, data pricing policies, accuracy quality issue, platform applicability,
cloud environment issues, and international cooperation regarding the proposed implementation and
application model were discussed. International organizations related to Earth observation satellites, such
as Group on Earth Observations (GEO) and Committee on Earth Observation Satellites (CEOS), are
continuing to develop system technologies and standards for the spread of ARD and ODC, and these
achievements are expanding to the private sector. Therefore, a satellite-holder country looking for
worldwide markets for satellite images must develop a strategy to respond to this international trend.
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Table 1. ODC application type and feature list (Open Data Cube, https://www.opendatacube.org/)

Application Type

Feature List

Mosaics . .
Median Mosaic

Geomedian Mosaic

Most Recent / Least Recent Pixel
Maximum Value Composite (MVC)

Spectral Indices

Fractional Cover (FC)

Normalized Difference Vegetation Index (NDVI)
Normalized Difference Buildup Index (NDBI)
Normalized Burn Ratio (NBR)

Normalized Difference Water Index (NDWI)

Modified Normalized Difference Water Index (mNDWI)
Normalized Difference Snow Index (NDSI)

Soil Adjusted Vegetation Index (SAVI)

Enhanced Vegetation Index (EVI)

Spectral Variability Vegetation Index (SVVI)

Water Water Observations from Space (WOFS) (https://www.opendatacube.org/dcal-water-wofs)

Land Classification

Land Change (https://www.opendatacube.org/dcal-land-change)

Time Series

Data Cube Cloud Statistics (https://www.opendatacube.org/dcal-cloud-statistics)
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Fig. 1. Types of ARD service: (a) Landsat ARD of USGS EarthExplorer, (b) Access interface for ARD in Google Earth
Engine (GEE), and (c) ARD in Open Data Cube on Amazon Web Service (AWS).
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Sudmanns et al. (2020), and (b) Service case based on Open Data Cube with ARD on cloud

environment.
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Fig. 5. ARD application model: (a) Extraction of user-defined Region-of-Interest (ROI) block as shown dark
rectangle, (b) Slice set at the user-defined time, (c) Profile by user-defined period, (d) Conditional
search by spatio-temporal query for a certain event for Level 3 products, (e) Conditional search by
multiple criteria for Level 3 products, and (f) 3D visualization for a given theme using multi-sensors.

Note: (a)-(c) are edited from Baumann (2017).
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