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Solving pressing Earth system Science issues:
NASA’s Earth Venture Suborbital – 3

(NASA’s Science Mission Directorate/Earth Science Division) 

• ACTIVATE: 
Aerosol Cloud Meteorology Interactions over the Western Atlantic 
Experiment

• DCOTSS:
Dynamics and Chemistry of the Summer Stratosphere 

• Delta-X: 
Resilience of River Deltas

• IMPACTS: 
Investigation of Microphysics and Precipitation for Atlantic Coast-
Threatening Snowstorms

• S-MODE: 
Submesoscale Ocean Dynamics and Vertical Transport

https://espo.nasa.gov/sites/default/files/images/S%E2%80%A2MODE-logo2.jpg
https://www.google.com/imgres?imgurl=https%3A%2F%2Fessp.nasa.gov%2Fwp-content%2Fuploads%2Fsites%2F153%2F2020%2F09%2FDCOTSS-logo1-1024x1024.png&imgrefurl=https%3A%2F%2Fessp.nasa.gov%2Fearth-pathfinder-quests%2Fprojects%2F&tbnid=Gx8p5iUvrIK6VM&vet=12ahUKEwi28Yqw9p_0AhWiATQIHUaTAJcQMygBegQIARAT..i&docid=SYL9Q6-kRFVeMM&w=1024&h=1024&q=evs-3%20nasa%20dcotss%20logo&client=firefox-b-1-d&ved=2ahUKEwi28Yqw9p_0AhWiATQIHUaTAJcQMygBegQIARAT
https://www.google.com/imgres?imgurl=https%3A%2F%2Fespo.nasa.gov%2Fsites%2Fdefault%2Ffiles%2Fimages%2FIMPACTS%2520logo%2520trans%2520back.png&imgrefurl=https%3A%2F%2Fespo.nasa.gov%2Fimpacts%2Fimage%2FIMPACTS_Logo&tbnid=ID3KFoteCvBqhM&vet=12ahUKEwjS4uW79p_0AhVUATQIHRuFCEgQMygAegQIARAR..i&docid=XHY40n7pCeMSrM&w=1348&h=1205&itg=1&q=evs-3%20nasa%20impacts%20logo&client=firefox-b-1-d&ved=2ahUKEwjS4uW79p_0AhVUATQIHRuFCEgQMygAegQIARAR
https://www.google.com/imgres?imgurl=https%3A%2F%2Fessp.nasa.gov%2Fwp-content%2Fuploads%2Fsites%2F153%2F2020%2F09%2FACTIVATE3-1024x1024.png&imgrefurl=https%3A%2F%2Fessp.nasa.gov%2Fearth-pathfinder-quests%2Fprojects%2F&tbnid=AF1C2U6YVupb9M&vet=12ahUKEwjUx9TF9p_0AhWLLDQIHXNWAy8QMygBegQIARAT..i&docid=SYL9Q6-kRFVeMM&w=1024&h=1024&q=evs-3%20nasa%20activate%20logo&client=firefox-b-1-d&ved=2ahUKEwjUx9TF9p_0AhWLLDQIHXNWAy8QMygBegQIARAT
https://www.google.com/imgres?imgurl=https%3A%2F%2Fairbornescience.jpl.nasa.gov%2Fsites%2Fdefault%2Ffiles%2Fdelta-X-logo.png&imgrefurl=https%3A%2F%2Fairbornescience.jpl.nasa.gov%2Fcampaign%2Fdelta-x&tbnid=qkLfV33nRCNN0M&vet=12ahUKEwizsqfM9p_0AhWjITQIHS4dA3AQMygBegQIARAT..i&docid=vdbf4sTzDhqp3M&w=300&h=250&q=evs-3%20nasa%20delta-x%20logo&client=firefox-b-1-d&ved=2ahUKEwizsqfM9p_0AhWjITQIHS4dA3AQMygBegQIARAT


Jet Propulsion Laboratory
California Institute of Technology

Land-Loss in Coastal Louisiana
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Delta-X goal:
To predict which parts of the Mississippi River Delta will keep up 
with sea level rise and which part will drown.

To achieve that goal, Delta-X develops a model that simulates the two 
processes that contribute to soil elevation:

1. Sediment delivery to wetlands and;

2. Organic matter produced by vegetation. 
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12 Co-Investigators from 8 different 
institutions from 6 coastal states

• California: 
• Jet Propulsion Laboratory, California Institute of Technology (M. 

Simard, C. Jones, E. Rodriguez, D. Thompson) 
• Caltech (M. Lamb)

• Louisiana: Louisiana State University, Baton Rouge (R. Twilley)
• Texas: University of Texas, Austin (P. Passalacqua)
• Florida: Florida International University (E. Castañeda)
• North Carolina: University of North Carolina (T. Pavelsky)
• Massachusets:  

• Boston University (C. Fichot & S. Fagherazzi)
• Woodshole Oceanographic institution (L. Giosan)

https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.lsu.edu%2Fstratcomm%2Fimages%2Fbrand%2Flsu_purple_rgb.jpg&imgrefurl=https%3A%2F%2Fwww.lsu.edu%2Fstratcomm%2Fbrand-creative%2Findex.php&tbnid=FyqNG0rtdI6lUM&vet=12ahUKEwj2_OuLlp70AhXCnZ4KHaxnA8EQMygAegUIARC6Ag..i&docid=mpczPW6RNMby_M&w=360&h=180&q=lsu%20logo%20official&client=firefox-b-1-d&ved=2ahUKEwj2_OuLlp70AhXCnZ4KHaxnA8EQMygAegUIARC6Ag
https://www.google.com/url?sa=i&url=https%3A%2F%2Fcommencement.utexas.edu%2Fgifts-and-memorabilia%2Fofficial-class-ring&psig=AOvVaw34Ox4lArE0aYwcVVHL0kym&ust=1637196458166000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCJDJ75yWnvQCFQAAAAAdAAAAABAK
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fthumb%2F3%2F31%2FBoston_University_wordmark.svg%2F1200px-Boston_University_wordmark.svg.png&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABoston_University_wordmark.svg&tbnid=E2iGwR7ZwAZKdM&vet=12ahUKEwi3vv-xlp70AhVXlp4KHbh0DRUQMygBegUIARD_AQ..i&docid=W6_FnHO4GzX3vM&w=1200&h=538&q=boston%20university%20logo&client=firefox-b-1-d&ved=2ahUKEwi3vv-xlp70AhVXlp4KHbh0DRUQMygBegUIARD_AQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fidentity2.sites.unc.edu%2Fwp-content%2Fuploads%2Fsites%2F885%2F2019%2F01%2Fcentered_logo.png&imgrefurl=https%3A%2F%2Fidentity.unc.edu%2Fbrand%2Funiversity-logo%2F&tbnid=1ImDVMSVlB8GVM&vet=12ahUKEwjL5Mbilp70AhV2GTQIHUEzACkQMygBegUIARCJAg..i&docid=_oJpj539ySzC3M&w=768&h=588&q=unc%20university%20logo&client=firefox-b-1-d&ved=2ahUKEwjL5Mbilp70AhV2GTQIHUEzACkQMygBegUIARCJAg
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.pmel.noaa.gov%2Fco2%2Ffile%2FWHOI%2Blogo&psig=AOvVaw0KckFWJa8Egu7_P2BrGaEm&ust=1637196637126000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCPC3hvWWnvQCFQAAAAAdAAAAABAJ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fbrand.fiu.edu%2F_assets%2Fimages%2Ffiu-alone.png&imgrefurl=https%3A%2F%2Fbrand.fiu.edu%2Flogos%2F&tbnid=2A1avh8pzypTsM&vet=12ahUKEwiAq7O2l570AhXCAzQIHZEmA98QMygAegUIARDKAQ..i&docid=GOaTiNIsi8fThM&w=2825&h=1309&q=FIU%20logo&client=firefox-b-1-d&ved=2ahUKEwiAq7O2l570AhXCAzQIHZEmA98QMygAegUIARDKAQ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FCalifornia_Institute_of_Technology&psig=AOvVaw2J0BPr5aLkFh_OEAx1LDf0&ust=1637196520138000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCODJmrqWnvQCFQAAAAAdAAAAABAE
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Earth Venture Suborbital 3 Delta-X

In Situ 
(Water flow and sediment)

UAVSAR 
(Repeat-pass Radar 

interferometry: 

water level change)

AVIRIS-NG 
(Spectroscopy: 

sediment and vegetation)

AirSWOT 
(Radar interferometry: water height 

and slope)

In Situ
(Vegetation & Soil)



Jet Propulsion Laboratory
California Institute of Technology

The Delta-X Framework 
Implementation
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AVIRIS-NG (for SBG and 
more)
 Imaging spectroscopy (425 bands)

380-2510nm, 5nm
 High spatial resolution (~4m)

 Vegetation species  and structure 

Water quality

AirSWOT (for SWOT)
 Ka-band radar interferometer

 Centimeter-level open water 

surface elevation and surface slope

UAVSAR (for NISAR)
 L- band Radar, full-pol, 6m

 Shallow bathymetry, 

 Above Ground Biomass AGB

 Water level changes within 

marshes

 Water surface velocity

SBG

Airborne Remote Sensing Instruments
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Delta-X Airborne Campaign

• Spring campaign 2021: March 21st  -  April 22nd (including in situ)
• 3/27/21 - 4/6/21  AVIRIS-NG flights

• 3/26 - 4/18 AirSWOT flights

• 3/27 – 4/18 UAVSAR flights.

• Fall campaign 2021: August 16th - September 26th (including in 
situ) 

• 8/21/21-9/12/21 AirSWOT flights

• 9/1/21-9/12/21 UAVSAR flights

• 8/18/21-8/25/2021 AVIRISNG flights

• Pre-Delta-X campaigns
– May 2015 (Spring)

– October 2016 (Fall)
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These patterns were 
repeated 3 times to 

capture around high, 
low and receding 
tides. (nb: pattern 

differs in each of the 3 
regions)

UAVSAR

AirSWOT

AVIRISNG
Water Quality and 
Vegetation lines

Example flight 
patterns: April 1st

15k ft

28k ft

37k ft
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Location of the 7 Delta-X Intensive Study Sites
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Diversity of Vegetation Types

Hydrogeomorphic zones are defined from ground elevation with respect to 
mean water level. These zones control hydrology and vegetation type.
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Vegetation and soil sampling

Feldspar Soil Accretion Vegetation Structure

Below Ground Biomass



Jet Propulsion Laboratory
California Institute of Technology

Water Quality And Dynamics

Water Quality

Water Level
Water Flow, turbity, grain size distribution

Water Flow (ADCP)
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UAVSAR flight pattern

Capturing tide propagation 
across wetlands every ~20’
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Repeat Radar Measurements 
as tides come in-and-out of the wetlands
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AirSWOT Flight Pattern

Capturing tide propagation 
through channels every ~hour
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UAVSAR and AirSWOT Flight 
Patterns

Captured tide propagation 
around high, low and receding 
stages simultaneously in 
channels & wetlands
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JPL’s Airborne Trio Flying Together
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Flight Plans: AVIRIS-NG, AirSWOT, UAVSAR

20

UAVSAR (white,yellow,green boxes) and AirSWOT (orange boxes) flight plans. Each UAVSAR box represents the area this is imaged 5-8 times 

during each flight. AirSWOT and UAVSAR fly at the same time in 9 (6) flights during the Fall campaign. Yellow and red markers are Delta-X 

water level gauges for hydrodynamic modeling and AirSWOT and UAVSAR cal/val. Small lozenges are CRMS stations (water level, weather, 

plant data)  Not all field instrumentation / sites are shown.
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Summary:
Remote Sensing Measurements

Water surface slope measurement from AirSWOT (1cm/km) Total Suspended Sediments from AVIRISNG vs in situ 
accretion rates within 20mg/L

Water level change within  wetland from UAVSAR (to 5mm)

Flight high tide Flight low tide

Flight during rising and falling tide to capture water seeping 
through wetlands and channel network
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Hydrodynamic Models 
(Atchafalaya Basin)

K. Wright & P. Passalacqua, U.Texas
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Model calibration and validation

Observed (UAVSAR and AirSWOT) and modeled (U. Boston and U. Texas) water level changes.
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Public Access to 
All Data and Models

• Last in situ field campaign in Fall 2023 to 
validate model.

• Delivery of L4 calibrated hydrodynamic 
models (September 25th, 2023)

• End of project April 2025
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Agenda: Open Data Workshop

10:00 – 10:15 am Introduction Marc Simard
10:15 – 10:50 am Data Access Matt Donovan, Yaxing Wei
10:50 – 11:00 am Aboveground Biomass Daniel Jensen
11:00 – 11:10 am Water Level Change Talib Oliver Cabrera
11:10 – 11:20 am Water Level Michael Denbina
11:20 – 11:30 am Sediment Accretion Robert Twilley, Andre 
Rovai
11:30 – 11:40 am Vegetation Data Edward Castaneda, Elena 
Solohin
11:40 – 11:50 am DEM Alexandra Christensen
11:50 – 12:00 pm Modeling Hydrodynamics Using ANUGA Paola 
Passalacqua, Antoine Soloy
12:00 – 12:20 pm Discussions & Question
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