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Background e s

&

Our JPL team was funded via NASA to create 3 analysis ready data products that directly address the
needs of multiple U.S. Federal Agencies determined by 2018 Satellite Needs Working Group survey.
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OPERA

https://www.jpl.nasa.gov/go/opera

Surface Displacement

Surface Water Extent 2 or f - Surface Disturbance Jet Propulsion Laboratory
/ J X ’ California Institute of Technology



https://www.jpl.nasa.gov/go/opera

National Aeronautics and
Space Administration

OPERA Team




OPERA products

National Aeronautics and
Space Administration

« Description: Maps surface water
using optical (HLS) and SAR
imagery (S1, NISAR)

« Coverage: Near-global

« Temporal resolution: every few
days

« Spatial Resolution: 30 m

o Product Record Begins: Apr. 2023
(HLS), Jul. 2024 (S1), May 2025
(NISAR)

o Access: PO.DAAC

DSWx-SWOT (delayed until
further notice)

DIST

Surface
Disturbance

Mosquito Fire, CA, USA
Red areas show vegetation
loss from California's largest
wildfire of 2022,

« Description: Maps vegetation
disturbance using optical (HLS)

« Coverage: Near-global

« Temporal resolution: every few
days

« Spatial Resolution: 30 m

« Production Begins: Feb. 2023
(HLS)

o Product Record Begins:
Feb. 2023 (HLS)

o Access: LP DAAC

*NEW product®: SAR disturbance
from S1

DISP

Surface
Displacement

Mauna Loa, HI, USA

Surface deformation map showing how much
the ground moved following the 2022 eruption.
Colors show contours of displacement.

« Description: Maps surface
displacements in LOS from SAR
(S1 and NISAR)

» Coverage: North America*

« Temporal resolution: 6, 12, or 24
days

« Spatial Resolution: <30 m

« Product Record Begins: Apr.
2014 (S1), TBD NISAR

« Production Begins: Oct. 2024(S1)
Jul. 2025 (NISAR)

o Access: ASF DAAC

*Notional product*: vertical +
horiz. DISP products from S1 A/B

www.jplnasa.gov/go/opera

OPERA Product Page

Find OPERA data products ¢
via Earthdata Search

https://search.earthdata.nasa.gov

RTC

Radiometric
Terrain Corrected

Los Angeles, CA, USA iy
RTC image showing radarbackscatter -
variations in urban (white/pink}, vegetated
(green), and water (black) areas:

* Description: S1 radar backscatter
corrected for the topography. Basis for
the DSWx-S1 products.

* Coverage: Near-global

* Spatial Resolution: 30 m

* Product Record Begins: Oct. 2023

* Production Begins: Oct. 2023

CSLC
CSLC Coregistered

Single-Look Complex!

San Gabriel Mountains, CA, US.
CSLC radar intensity image: ‘
covering a mountainous region. {4 <&+

* Description: Geocoded and coreg. S1and
NISAR SLC. Basis for all the DISP products.

* Coverage: North America*

* Spatial Resolution: <10 m

* Product Record Begins: Apr. 2014 (S1)
and TBD (NISAR)

¢ Production Begins: Oct. 2023 (S1), TBD
(NISAR)



OPERA Product Release Timeline*

National Aeronautics and
Space Administration

HLS Surface Water Extent
HLS Surface Disturbance

Sentinel-1 RTC
Sentinel-1 CSLC

Sentinel-1 Water Extent
Sentinel-1 Displacement

NISAR Water Extent

NISAR Displacement
NISAR CSLC

Today NISAR launch date
— {2021 2022 2023 2024 2025
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*To be updated to include the Sentinel-1 Disturbance product

1 Product Validation

1 Forward Stream Production




Dynamic Surface Water Extent (DSWx- HLS) e

&

Worldview QR

o8 \WORLDVIEW

e DSWx-HLS now on NASA Worldview

DSWx-HLS
[] Partial Surface Water

[l Open Surface Water
[ ] Not Water

PO.DAAC Q




Dynamic Surface Water Extent (DSWx-S1)

National Aeronautics and
Space Administration

SAR provides a complementary
view to optical:

Provides retrievals under
cloudy conditions

Can partly penetrate through
vegetation

A note on inundated vegetation:

DSWx-S1 C-band data will detect
inundated vegetation in
herbaceous wetlands.
DSWx-NISAR L-band data will
provide key information in ALL
wetlands.

Optical: DSWx-HLS

Shiroma & JW Jones

ey

SAR: DSWx-S1

2019-08-30

J. Jung & H. Fattahi




Surface Disturbance (DIST- HLS) e | (G

2023 Forest fires in Quebec DIST-ALERT-HLS

Vegetation Disturbance Status
I No Disturbance

- Provisional, veg loss < 50% o, DIST'ALERT'HLS aval Iable on LP
L1 Cobmed, veg loes <% ; DAAC since Feb 2023

[ Provisional, veg loss = 50%
B Confirmed, veg loss 2 50%




Radiom etric Terrain Corrected (RTC-S1) gt ‘

Sentinel-1 RTC Radar Backscatter
. o O L Himalaya Mountains, Indi
mosaicked on a Global Scale 5 TN

......
.....

j~270Kproducts
- mos aicked

RTC-S1 will be available on ASF DAAC in Oct 2023

e OPERA is working towards CEOS CARD4L
analysis ready data format (ceos.org/ard/).



https://ceos.org/ard/

Coregistered Single Look Com plex (CSLC- S1) gt

Sentinel-1 CSLC radar amplitude 2019 Ridgecrest Farthquake in California

showing North America* coverage
Interferogram Damage proxy map

Wrapped phase
-Tmto T

20 km

Credit: JPL-Caltech’s ARIA
team

_____ A" ey Wrapped Interferogram shows LOS Damage proxy
L coonval | swmre]  displacement between two CSLC-S1 map shows areas
pairs thatexperienced

CSLC-S1 will be available on ASF DAAC Oct 2023 :
majordamages

(red colors).




Displacement product (DISP-S1) g e

. Image credit: Zhong Lu et al, Southern Methodist University
Sentinel-1 DISP frames 20 : : : . . :
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e DISP can be used to generate
DISP-S1 will be available on ASF DAAC in Oct 2024 displacement time-series




Verticalland Motion from S1(NotionalProduct) e s

Resolving Large-Scale Vertical Land Motion from Sentinel-1 time-series INSAR Displacements.

Vertical rates tied to GNSS Propagated
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[Marin Govorcin, David Bekaert and Simran Sangha, JPL]

Inputs: InSAR L2 products from ARIA, GNSS rates from JPL measures



Data Discovery & Access

National Aeronautics and
Space Administration

-

DSWx at PO.DAAC

e PO.DAAC OPERA Mission page:
https://podaac.jpl.nasa.gov/ OPERA?sections=data

e OPERA DSWx-HLS:
https://podaac.jpl.nasa.gov/dataset/OPERA L3 DS

WX-HLS_PROVISIONAL_V1

DIST at IP DAAC

e LP DAAC Search Data Catalog:
https://Ipdaac.usgs.gov/product search/

e OPERA DIST-HLS:
https://doi.org/10.5067/SNWG/OPERA_L3_DIST-
ALERT-HLS PROVISIONAL_V0.000



https://lpdaac.usgs.gov/product_search/
https://doi.org/10.5067/SNWG/OPERA_L3_DIST-ALERT-HLS_PROVISIONAL_V0.000
https://doi.org/10.5067/SNWG/OPERA_L3_DIST-ALERT-HLS_PROVISIONAL_V0.000
https://podaac.jpl.nasa.gov/OPERA?sections=data
https://podaac.jpl.nasa.gov/dataset/OPERA_L3_DSWX-HLS_PROVISIONAL_V1
https://podaac.jpl.nasa.gov/dataset/OPERA_L3_DSWX-HLS_PROVISIONAL_V1

Data Discovery & Access gt

RTC/CSIC at ASFDAAC

RTC

Radiometric
Terrain Corrected

CSLC
CSLC Coregistered
Single-Look Complexis

San Gabriel Mountains, CA, USA
CSLC radar intensity image
covering a mountainous region,

Los Angeles, CA, USA P
RTC image showing radar backscatter -
variations in urban (white/pink), vegetated
(green), and water (black) areas:

About ASF htips://asf.alaska.edu

- ASF is the DAAC contracted by NASA to archive Synthetic
Aperture Radar (SAR) imagery

- ASF provides user support and develops tools and services
specific to SAR and SAR-derived products, including the Cazu
OPERA RTC and CSLC products o S&3 Alaska Satellte Facillty et

Alasia Satelite Facity s part o the
s Most popular content

rted Eind Pata



https://asf.alaska.edu

Data Discovery & Access DSWx  DIST | RTCICSLC | i

Space Administration

Search & Get Access endpoints with b

Earthdata Search

Tips:

NASA Earthdata Search https://search.earthdata.nasa.gov/

& EARTHDATA Find 2
¢4 EARTHDATASEARCH
Collections)

Surface Water Extent fram Harmonized Landsat

Ll el s isional product (Version 1)

= Advanced Search B Ramowe | Showa d00f 11 metching granules 17 Sort | = View

OPERA_LI_DSWH-HLS._TISSBA20 §  OPERALIOSW:-HIS_TIZSVE20 §
Civar Fiters
230B18TI788107_202308207 1638 Z3DBIBTITEG107_20230620T1837
082_578_30_10

T Fitar Granules

Earthdata Search APIs

Search for OPERA keyword and
wait for project info to show up,
then select Project: SNWG/OPERA
or

Use quotes to narrow down to exact
collection or

Change Sort filter from Usage (default)
to Relevance to narrow down to
collection of interest.

Use Advanced Search to search for
AOl e.g. HUC

u* &

sun GPERA_L3_DSW-HLS TI2SWG.2  §
0230818TITESNIZ..

;;;;;;;;;;
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https://www.earthdata.nasa.gov/engage/open-data-services-and-software/api/earthdata-search-api
http://drive.google.com/file/d/1hDSYoMf79b6zbkiozEIcN9NKFigEE4UV/view

Explore and Visualize in Worldview BEWRI RTC | "t s

Space Administration

Explore &
Access DSWx
in NASA

Worldview

e Visual display, data
preview/coverage in
space & time

® Image layer
comparison

e Overlay other NASA
data layers:

e Adjust
transparency,
layers/ variables
selection

e Download explored
data selection via
smart handoff to
Earthdata Search

https://worldview.earthdata.nasa.qgov/

#a58 \X/ORLDVIEW | bxcemt phisionsl 3y
Events & D

& vaa Opacity

Video tutorial:
htips://podaac.jpl.nasa.qov/OPERA
?sections=data%2Bresources

2023 APR 14 ( ) pl 1

© 2023 California Institute of Technology. Government sponsorship acknowledged


https://worldview.earthdata.nasa.gov/
http://www.youtube.com/watch?v=0JeF_okiKmU
https://podaac.jpl.nasa.gov/OPERA?sections=data%2Bresources
https://podaac.jpl.nasa.gov/OPERA?sections=data%2Bresources

OPERA Resources

National Aeronautics and
Space Administration

Resources

OPERA Code Repositories and

OPERA Code Repositories and Resources Resources

Code Repositories and Resources

Partner Organizations

ARIA
Satellite Needs Working Group

Global Land Analysis and Discovery group at
the University of Maryland

Water Resources mission area under the
United States Geological Survey (USGS)

UAF (University of Alaska Fairbanks)

ASF DAAC (Alaska Satellite Facility Distributed

Active Archive Center)

PO.DAAC (Physical Oceanography Distributed
Active Archive Center)

LP DAAC (Land Processes Distributed Active
Archive Center)

e

>z

The OPERA Project is dedicated to open source development, and all of our code
is kept in open source repositories within GitHub. The repositories for each of the
4 main teams within the OPERA project can be found via the links below.

OPERA Project Science Team JPL Algorithm Development Team (ADT)

https://github.com/OPERA-Cal-Val https:/github.com/opera-adt

JPL Science Data System (SDS) UMD-GLAD Algorithm and Production

https:/github.com/orgs/nasa/repositories?q=opera-sds SyStem

https:faithub.com/gladumd/

PO.DAAC

https:/podaac.github.io/tutorials/quarto_text/OPERA. html

https://www.jpl.nasa.gov/go/opera/resources/opera-code-repositories-and-resources

© 2023 California Institute of Technology. Government sponsorship acknowledged



Wantto knowmore details?

National Aeronautics and
Space Administration

Jet Propulsion Laboratory
California Institute of Technology

About JPL Missions News Galleries Events Visit

See https://www.jpl.nasa.gov/go/opera —\

Topics Q

OPERA Overview

About Products Stakeholders Engagement Program

Stay informed by joining our mailing list

https://tinyurl.com/emailOPERA

Resources

Announcements



https://tinyurl.com/emailOPERA
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