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Interoperability

Interoperability is a characteristic of a product or system
to work with other products or systems (Wikipedia)

Purpose — To increase producibility or usability of the
data systems, devices, or organizations
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Significance of Aerosol Prediction
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Enhancing Aerosol Prediction
Through Data Integration

Approach Interoperability and Collaboration

Challenges Solutions

Data Silos, Data Incompatibility, Unified Data Standards,
Limited Accessibility, ified Metadata Standards,
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EARTH SCIENCE DATA
SYSTEMS PROGRAM

NASA'’s Earth Science Data
Systems (ESDS) Program oversees
the entire Earth science data life cycle
and facilitates unrestricted access to
the data researchers, managers, and
governments need to understand and

protect our planet.



EARTH SCIENCE DATA SYSTEMS PROGRAM

EARTH SCIENCE DATA and
INFORMATION SYSTEM PROJECT

The Earth Science Data and Information System
(ESDIS) Project manages one of the world's largest
archives of Earth science data.
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Interoperability Strategy
What was then?

(~10 years ago
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Big Earth Data Initiative (BEDI)

* In 2012, President Obama’s “Big Data Research and Development Initiative”
seeks to improve our ability to acquire knowledge and discover insights into large
and complex collections of digital data.

 In January 2013, the White House Office of Science and Technology Policy
(OSTP) hosted an Interagency Panel on Interoperability at the ESIP Federation
Winter Meeting

« Then NASA , NOAA , and USGS proposed the Big Earth Data Initiative (BEDI)
focused on interoperability of data between agencies, and in particular, increasing
the Discoverability, Accessibility and Usability of earth observation data.

« The President’s 2014 budget request included funding for NASA, NOAA, USGS,
and USDA to implement the BEDI objectives.
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Interoperability - Target User Model

Priority | User Persona

Enhancing EOSDIS Data Usability -
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EOSDIS Product Distribution Trend
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« Enhancing the ability to access EOSDIS data via web
accessible APls (e.g., OPeNDAP, WEBIFICATION
[W10N]

* Increasing the ability of commercial search engines to
discover EOSDIS data sets

« Enhancing our Global Imagery Browse Services
(GIBS) capability to provide pre-generated full
resolution browse imagery (with links to the underlying
data).

« Enhancing and formalizing standards like GeoTIFF

« Improved support for Open Standards (via ISO and
W3C, as well as OGC)
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BEDI Common Framework

Data.gov Decision N . Value-
Scientific Numerical i

20 plpei Software Models el

Other Portals Tools Reseller

BEDI Common Framework

Data Search & Discovery Services

Data Access Services

Data Documentation

Compatible Formats and Vocabularies
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Goal Approach

Fine-grained machine-level => More OPeNDAP
access

(from applications
community)

GIBS

Better discoverability => CMR publication
=> Dataset landing pages + DOls

=> More Browse for GIBS*

Easier to Use => Time aggregated OPeNDAP

=> “Right-sized” Variable-level User
Guide

=> Create more data recipe (HowTo)

=> Improve Giovanni workflow
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*GIBS = EOSDIS’ Global Imagery

Browse Services

GES DISC

OPeNDAP Server
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How a DAAC follows?
Use Case: GES DISC Giovanni

August 13, 2010
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“Get me the data that

I am looking at.”
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What is Current and Future
Landscape of Interoperability
(till 2030
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Challenges facing NASA’s AR
Earth Data ecosystem

COMPETITION
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Addressing Users' Needs Together
Empower Via Incluswlty

Our goal is to develop
opportunities for all data users—
from the novice learner to the
experienced program scientist.

Our users include:

* @IS Users

* Data Scientists

* Practical Data Users -

* Non-Traditional Remote | = ' 2 X
Sensing Data Users ~o LS. R ‘

,
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Analysis and
visualization
tool

Mapping
service

Subset and
transform tool Analysis and visualization P Mapping

tool (Giovanni) transform tool service
(SDAT)

G

Direct Download

Direct Download

What will stay the same? What will change?

e All NASA Earth Science data will continue to be 100% free e |t will be easier for DAACs to collaborate and develo

and open to public. tools that work with more datasets, now that they
Existing data services (including direct download) will always have direct access to each other’s data.

continue to work without disruption New options for analyzing data and developing tools “in

On-premise HPC will continue to play an important role in lace” in the cloud, without needing to download data.

the NASA computing ecosystem




! Cloud Migration Progress/Timeline

LAADS DAAC Phased Dataset Migration

Total Volume Migration

Collection (TB) Status

C2 SNPP VIIRS L1B and Geolocation
C2.1J1 VIIRS L1B and Geolocation
SNPP/J1 VIIRS C1/C1.1/C2 Atmosphere Products
MODIS C61 L2 Land Surface Reflectance
C6 Long Term Data Records from NOAA POES and ESA
MetOps

MERIS, Sentinel 3A, and Sentinel 3B L1 Products
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Common Data Formats and
Open-Sourced Libraries

~
Legend
% HDF5 JSON Zarr
€ | OpenDAP _ P ek Raster data Vector data File format
3 server NetCDF-4 (fsspec Xarray Zarr (many formats) (many formats)
= standard reference) standard Standard
g T==
f Library with robust
network file support
HDF5
(C, Library with experimental
Fortran) network file support
A -
oo Library does not interface
o ) directly with files
= L
g 3 - tC;)F Zarr Rasterio Many Desktop Wel? ——  Robust support
= e . ; mapping
-~ Pyth Python libraries GIS : -
(C, Fortran) el {Pythen) services ____, Conditional /
M experimental support
‘P\
Python has good tooling and community for cloud-native geospatial analysis (Zarr
Many Xarray format and library; fsspec), but other languages are behind. Support for network reads
libraries... (Python) in HDF5/NetCDF libraries would solve this; there has been progress, but current support
L is not robust.

Desktop GIS and web mapping are the most popular methods for data analysis, but
fragmentation between multi-dimensional (NetCDF/Zarr) and geospatial (GDAL/OGR)
standards, tools, and communities inhibits usage of model data in these tools.
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Harmony

https://harmony.earthdata.nasa.gov/

Unified API for data transformation
and subsetting services across the
DAACS.

Example: Requesting a re-gridded
version of a dataset.
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DAAC-specific
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M |0 1Je 13_collection

12_collection

In 3 ] . . ; ; P A :
[1] coverages_root https://harmony.uat.earthdata.nasa.gov/{collection}/ogc-api-coverages/1.0.0/collections/{variable}/coveras

\ Single central API endpoint; not DAAC-specific!

Basic Regridding

M [ Jje response get

coverages_root.format
collection=12_collection,
variable=‘all")
params-1
‘outputCrs': 'EP
'subset’: "time( 1-15T16:00:00Z":"2020-01-15T17:00:00Z") '}

S RS Generic regridding request, specific to
regridding service but not specific to
DAAC-specific implementation or
dataset characteristics

Advanced Regridding

M [ Jle response get

coverages_root.format
collection=12_collection,
variable-='all")
params=1
30 +lon_0=10 +x_0=0 +y_0=0 +ellps=intl +units=m +no_defs"',

show(response



VEDA - Visualization, Exploration, and Data Analysis

://www.earthdata.nasa.gov/dashboard

@ EARTHDATA

w VEDA Dashboard Data Catalog Data Analysis Data Stories About Contact Us

VEDA (Visualization, Exploration, and Data Analysis) is
NASA's open-source Earth Science platform in the

Welcome to the VEDA O
Dashboard

Learn more
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https://www.earthdata.nasa.gov/dashboard/

A Simple Question

4 ™
Do you want to increase your data usage

and enhance aerosol and dust

| prediction?
- Yes

/ Target User Types \

Environmental Monitoring
Environmental Quality
Impact on Ecosystem

Public Health
Air Quality and Respiratory Health
Epidemiological Studies

Climate Research

Climate Forcing
&\ Global Climate Models /

Data visualization of an April 5-8, 2022 dust event using
DustTracker-Al, a machine learning model. It tracks dust into the
night and is compared with NASA's CALIPSO satellite data.



Thank You!

Email Address:
jennifer.c.wei@nasa.gov




