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Platforms and Sensors

 Platforms 

 Ground –Ocean 

 Aerial - Aircraft and Drones

 Satellite(s) – constellations or formations

 Sensors

 Multispectral (0.3-100 micrometers) and > 30 bands (MODIS, VIIRS)

 Radiometers (IR and Microwave) 1-100 micrometers and 2GHZ to 200 

GHZ

 Active: Radars, Lidars
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EM Radiation and Active Sensors

 EM Spectrum and transmission absorption bands (Examples solar 

radiance and water absorption and vegetation chlorophyll bands 

 Specular, Diffuse (Lambertian – white bulb), Rayleigh - molecular 

and Mie – Particulate scattering (used for measuring Aerosols – We 

are all familiar with pollution measurement – PPM above sizes 0.25-

10-100 micrometers or microns.

 Knowledge or discovery of phenomena that affect incidence at 

detectors.
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Environmental Science Enablers
 Goniometry

 Spectral Irradiance

 Passive – Electromagnetic Spectrum (Sun, Earth, 
Atmosphere), Microwave and IR radiometry

 Active – Visible/IR LIDAR. Microwave/Radio RADAR 
(Scatterometer, Phased array)

 Data Sources (platforms, natural phenomena –
fires/volcanoes, sensors, floods)

 Ground Truth (in-situ, IoT, Buoys, physical measurements)

 Metadata (including standards for interoperability)

 Image-Data Products and Electronic Data Records (EDR)
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Dr. Ravi Sharma - 50 Years Experience 

- Earth Observation Systems - Data and Information Systems

Dozens of papers and reports

 1968-72 NASA HQ

 Apollo Space cryogen and water dumps (Relevance to Space debris and 
planetary / interstellar Environment)

 ERTS / Landsat Spectral Band Selection, Radiative transfer for Atmospheric 
Corrections

 Skylab Multispectral Scanner and IR Spectrometer Experiments. Oversight

 Space Shuttle Sorties for Day / Night Earth viewings (PI) NASA HQ

 1973-79 India’s Satellite Bhaskara - Concept to implementation and establishing 
national remote sensing agency and IRS and INSAT (Met) satellites

 1996-2000 NASA GSFC on Terra, Aqua, Aura (Chem), Polar Satellites And Data 
and Info Systems, Image data, NASA Petabyte Active Archives

 Constellations with radiation ATMOSPHERIC data records / NOAA

 FGDC Metadata, with vocabularies

drravisharma@gmail.com
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The reflected energy may have a specific polarization – only sine waves going at 

a specific angle are reflected.  See Figure 1. This is the principle used by the 

aerosol polarimeter sensor (APS).  

By looking at aerosols in the air with multiple different colors, it is possible to 

discern the aerosol.  By looking at it with polarizing filters, it is possible to 

determine the surface properties

By comparing the results, scientists can determine:

- how much energy is absorbed and reflected

- the shape of the particle

- the probably origin of the particle

All colors, 

all polarizations

Limited colors, 

limited polarizations

Figure 1

Incoming 

sunlight

Time 3 Time 2 Time 1Time 4Time 5

Figure 2

POESS Aerosol Polarimeter 

Sensor (APS)
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Knowledge – Earth Science 

examples

Oceans & atmospheres

 Science of ocean atmosphere 

interaction developed

 Careful partitioning can generate 

sub-domain ontologies

 Knowledge use for Risk 

Management, Recovery, 

resilience (Dikes), etc.

 Complex changes – difficult to 

model natural environment factors 

combined with human caused 

impacts

Solid earth

 Seismic, volcanic, landslides, less 

coupled or understood

 Short term- Earthquake

 Long term- desertification

 Difficult challenges

 Nuclear waste management

 Plastics in oceans

 Chemicals in water and air

 Erosion and land recovery
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EOSDIS Context – NASA CREDITS
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EOSDIS Facilities – NASA CREDITS
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Data centers, collocated with centers of science 
discipline expertise, archive and distribute standard data 

products produced by Science Investigator-led 
Processing Systems (SIPSs)
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Overview of HDF and HDF-EOS

HDF (Hierarchical Data Format) is a data format library which provides self-describing, 

machine-transparent data storage for scientific data. Data are written and read with 

HDF library calls and can be accessed via C, Fortran and Java code. Numerous tools are 

available to allow viewing of HDF-based files. In addition, third party packages such as 

IDL, 

Mathematica and Matlab are able to manipulate HDF files. 

A few of the benefits of this data format are:

• Data files are easily transferable between machine platforms (ranging from PCs to 

high performance computers)

• Files are much more compact than equivalent ASCII files

• Information about the data can be stored along with the data (via HDF attributes)

• Files are self-describing and applications can determine the structure from data 

contained within the file

Etc.

• Data files are easily sub-settable
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Accuracy of Data Products

 Level 0 (L0): reconstructed, unprocessed instrument or platform data at full 
resolution.

 Level 1A (L1A): reconstructed, unprocessed instrument data at full resolution, 
time-referenced, and annotated with ancillary information, including 
radiometric and geometric calibration coefficients and georeferencing 
parameters, e.g., platform ephemeris, computed and appended but not 
applied to the Level 0 data.

 Level 1B (L1B): Level 1A data that have been processed to sensor units.

 Level 2 (L2): Derived geophysical variables at the same resolution and location 
as the Level 1 source data.

 Level 3 (L3): Level 3 data products are variables mapped on uniform space-time 
grid scales.

 Level 4 (L4): Level 4 data products are model output or results from analyses of 
lower level data, e.g., variables derived from multiple measurements.
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Explore Links
Fire Information for Resource Management System (FIRMS)

 https://earthdata.nasa.gov/earth-observation-data/near-real-time

 https://earthdata.nasa.gov/learn/discipline

Atmosphere

Cryosphere

Human Dimensions

Land

Ocean

Radiance

 https://earthdata.nasa.gov/learn/user-resources/glossary
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27NASA's Land, Atmosphere Near real-time 
Capability for EOS (LANCE).

https://earthdata.nasa.gov/lance
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29
Download Data

•AIRS - Atmospheric Infrared Sounder
•AMSR2 - Advanced Microwave Scanning Radiometer 2
•LIS ISS - Lightning Imaging Sensor on the International Space Station
•ICESat-2 - Advanced Topographic Altimeter System (ATLAS) on the Ice, Cloud 
and land Elevation Satellite-2 (ICESat-2)
•MISR - Multi-angle Imaging SpectroRadiometer
•MLS - Microwave Limb Sounder
•MODIS - Moderate Resolution Imaging Spectroradiometer
•MOPITT - Measurements of Pollution in the Troposphere
•OMI - Ozone Monitoring Instrument
•OMPS - Ozone Mapping and Profiler Suite
•VIIRS-Atmosphere - Visible Infrared Imaging Radiometer Suite
•VIIRS-Land - Visible Infrared Imaging Radiometer Suite

Hazards and Disasters
FIRMS: Active fire/hotspot data, maps and alerts

https://earthdata.nasa.gov/nrt-airs
https://earthdata.nasa.gov/nrt-amsr2
https://earthdata.nasa.gov/nrt-lis
https://earthdata.nasa.gov/earth-observation-data/near-real-time/download-nrt-data/icesat2-nrt
https://earthdata.nasa.gov/nrt-misr
https://earthdata.nasa.gov/nrt-mls
https://earthdata.nasa.gov/nrt-modis
https://earthdata.nasa.gov/nrt-mopitt
https://earthdata.nasa.gov/nrt-omi
https://earthdata.nasa.gov/nrt-omps
https://earthdata.nasa.gov/earth-observation-data/near-real-time/download-nrt-data/viirs-a-nrt
https://earthdata.nasa.gov/nrt-viirs
https://earthdata.nasa.gov/hazards-and-disasters
https://earthdata.nasa.gov/firms


Harmonization of Goniometric data

 The Harmonized Landsat Sentinel-2 (HLS) project is an extension of 

research conducted at NASA's Goddard Space Flight Center in 
Greenbelt, MD, that takes input data from the joint NASA/USGS 

Landsat 8 and the ESA (European Space Agency) Sentinel-2A and 

Sentinel-2B satellites to generate a harmonized, analysis-ready 

surface reflectance data product with observations every two to 

three days. 

 HLS processing workflow. Bidirectional Reflectance Distribution 

Function (BRDF) Normalization accounts for changes in solar and 

view angles for the same ground target, which vary between MSI 

and OLI. MSI Band Pass Adjustment accounts for small differences 

between the equivalent MSI and OLI spectral bands. Image 

courtesy of the HLS Science Team.
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From where is Ontology to be 

extracted

 DAAC Data Archives architecture

 Structure of HDF-EOS standards, definitions, Parameters and EDRs as 

well as ATBD

 Metadata

 Glossaries, Terms, Vocabularies, 

 Domain Applications

 Integration with Disaster Applications and Emergency services

 Need based push of required info

 Knowledge Graphs and updates

 Unfolding CDM, LDM, PDM, and non- relational databases
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Interoperability for Situation Management and 

Decision-Making
 Interoperation is enabled by 

 Establishing and following Standards (e.g. HDF EOS

 Same or translatable Languages used for Operations (Systems and 
Humans), 

 Common Vocabularies ,Terms ,Ontologies

 Harmonization among above as well as among Sensors, platforms, and 
orbit and goniometry parameters

 Data, Image Data And Data Products

 Metadata as shown in types earlier

 Situation Management is knowledge everywhere and Know when -
Where!

 Domain and Interdomain awareness

 Depending on Emergency - Fuzzy knowledge-based decisions may 
be required.
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